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Stnvmg to satisfy completely some deep- 
felt need of his fellow men, the architect 
has occasionally wedded beauty of Ime so 
inomately to useful funcpon that his work 
stands a masterpiece of the builder’s art 

These architectural achievements find thetr 
automotive counterpart in the Lincoln In 
a comprehensive and fundamental way, 
this is a useful car It dispatches every 
function of the automobile with a bril- 
liance gratifying to the most exacting 
motorist 

And Its beauty is so notable that it be- 
comes, in reality, a factor in utility The 
inseparable blending of the two makes the 
Lincoln an authentic masterpiece 
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Ball Bearings in Operation 7 Years 

Over World’s Crookedest Road, Grade 7% 


OUBJECTED to severe side thrusts and 
O making a seven per cent grade on 
'TheCroolcedest Railroad m thcWorld,” 
the HesS' Bright deep groove ball bear- 
ings on the front truck of this car 
running up Mount Tamalpais, California, 
have been in continuous service since 
1916 The original ball bearings arc 
still in service and have never been 
removed from the truck for any cause 

The long and satisfactory service re 
ceived from this type of bearing is pri- 
marily due to Its great accuracy, its non- 


intcrrupted groove construction and the 
use of chrome alloy steel hirdcncd 
uniformly throughout As a result so 
little friction exists that hearing and 
wear are negligible 

Because of their superior pcHorminte 
and great endurance 8KP* marked ball 
bearings are in extensive use on the com- 
mon machines of industry as well as on 
modem automobiles, nilroad trims, 
huge ocean hntrs, submarines and aero 
planes Let our engineers eo operate in 
solving yexir specific problems 


THE HESS-BRIGHT MANUFACTURING COMPANY 

Supervi»cd by INDUSTRIES Inc, 165 Broadway, New "iork City 



Th€ Highest Fxpresston 
of the Bearing PnnaHe 


TfU BawnnD AMWICAN Juoan mi Volum* iso »umb« 1 PuWItJwd monthly by Sclcntfflo Airnnl^n »» Y..V N ^ 
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BUSWTRUCK MOTORS 

Planned, built and tested in the shops of Amenca s leading heavy 
duty motor manufacturer, by men who have specialized on fine 
work, and created through their efforts a world wide reputation 
for advanced engineering achievements, this new Waukesha Bus 
and Truck Motor embodies a manufacUanng skill and engineering 
supervision seldom found elsewhere 

Conspicuously and actively present in it are important mechanical 
refinements that have already gained for it an inestimable appreci- 
ation among men who know heavy duty motors 

It combines an unusual performance ability with an operating cost 
that runs exceptionally low Its reliability in maintaining these 
advantages over a broad penod is a definite certainty, assured by 
fundamental soundness in material and methods 


THE WAUKESHA MOTOR COMPANY 

WAUKESHA WISCONSIN 

The World^s Foremost Builders of Bus, Truck, Tractor and Industrial Motors Exclusively 

SALES OFFICES 


1824-1625 A*olUn Bldg, 
33 W 42nd St, New York 
Telephone Lrongecre 3784 


503 505 Capitol Theatre Bldg , 
Madlion Ave,, Side Detroit 
Telephone Cadillac 4482 
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With the Editors 


T tllS 1 h Um Aiitoiiiohlh Niiniht r \t 
thlH llnie t)f tlu juir uiii tlM)u;.litv 
tuiii ^,enllv~^r ratfw r, are turni^l lot um 
— to the subXnt of automobiles ilu ad 
vertlBenientu and llteralurL of the muIoun 
automobile iimnurntturds priHlnlm llie 
many \lrtuen of tlah m w offerlnK'^ tla 
iiUtoniobiU HlunsK till of (hi KreiitiuhM ol 
the uutoniothe tndaH(r\ tin n* w cars 
tlietiiRelviH iXiUi thi ntnioNt rarloKU\ at 
thi'f time and until Ilu > lu'i'onii <)u]l( 
rommoupiaee So, all in all, tin auttPiiio 
blit is \ir) much llie Hiibject of tin liour 
at this time 

F IOI T OWINd a louts estahllHlu d Si ikn 
TU ic AiiKaitAN custom publNh in 
this issue a chart i>r paHsentftr iur and 
( oiiimercial VI liii li offt ilntrs for 10-i This 
chart will In* found on pages *1J -it ami 
-l-l lit rt In i ondi ns* d form, will be 
found (he Htilbnt fat th ugarding the varl 
miH ijiies of laiHstngir cars ami t omnii r 
i till vehh les ko I hat the man with a 
detlntli amount to npi ml tan shop to 
till Ix^st ailvatitagi 

T IinN thin Ih a ri\lew of ilu tienils 
and Undimh*H of flu lllJ-l iJuvMngii 
luis, prepaiisl In oui VutomotlM 1 illtor 
AKlor W IhiM Ami a mighty IntiiH'^t 
Ing review it is fiU the IhJII olliimgs 
InduUc an unimunl uumUi of funila 
mental InnovatliUis Man thin Is i n 
\iew of the (ioiiomli inisitlou of imiPu 
transimrt wlilth musi |aoM i uxlaiiou 
to nmnv of ns Mi Pagi Ims also pn 
pared an uithle (haling with the rilall\c 
adMintagi s and iHissihillt of tla nil 
toohsi and water cooled tngliicM which U 
a subject dc8er\inh far inon lonHldi ration 
tiifln it has risHhod in the past The 
question of lubrication and a dtHiimsion of 
the new hulIiKin tlies also tigiirt In the 
aiitomobiic features of this issue Atti ii 
tion is talied to tla Ingenious t.>emlulum 
drive gruphlcallv Uesi rllssl bv oUr Itilllsh 
sliitT artist, Mr S W Clatworlhv on pugt 
18 This odd automobile drive Is the in 
\ontion of u well known nouninnian In 
viutor n^ldlnK In hugland Mr ( onstan 
tlnesco w hiise n markahU svsttiu of wav*^ 
power tnuiHiiilHslon was (Useriliad iii tla^ 
columns sovtral years ago This gentle* 
man, it will lx rcxalleil also devlstsl the 
mcfhnnlsm for timing a niaihlm gun so 
that it will shiHit throiigdi tla sweep of an 
nlrplanc profa^llir vv Ithoiit toia lilng tla 
blades His iiresini ln\<nllon Is as elli 
elent us It Is Hlrnngo and It prestuls ton 
slderable fixid for thought It is one of 
those subjects whkh must lx* workul out 

U N OKU the lllh Trafllo and the T/avv 
we discuss the pt*ctiMarlti( s of our 
motor codes and (Ustoms In varhais stales 
It would be a waste of tlim and valuable 
space here to outline (he soilous sltaatlon 
now existing as regards highway truffi< 
What with the autonioblU manu fat Hirers 
steadily Increasing the ovitjail of curs yye 
arc faced with a still more serious situa 
tion In the very mar fuiun Not onlv In 
the matter of the standnrdi/ailon of state 
motor laws, but In the matter of highway 
fadllties, grade crossings ferry tonges 
tion, headlight glare, and other phaseH of 
present day motoring we haye a traffic 
problem which demands Immediate ntten 
tion The Scjbntihc Amickican flierefore 
proposefl, during the coming year to de- 
vote Bpeclal attention to the attempt to 
reduce the traffic problem to its fimda 
mentals and to strike upon the best means 
of relief The present article Is the open 
Ing cun In thU campaign 
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Ij"'! M W HI Itl 111 tlil> will be 

tmind iiii I1I--I lit I lilt (il i rb s csi 
tit li il 1 lit stun I r t ) \ shnrl w blip 

hut U Ml I I niiiiMl Wulktr Hu Htnlor 
iiu nibi 1 nf Pill (dltiilil <st ilT \lvittd tiu 
slitl piiilu^pf Ilu tnllid -siutiv slurt 
tug wlih (hi kOUI ti|Mn niiin piw p lui 
ATiss ili( Itiiiigt [ti Miiiiu-iiit tip 11 sli urn 
in,., ilnwii Hu J (1 i ^ wlHi Hu oit tu tlio 
Iui,«i -'MU Itlng w »ik>, it ( ir\ inid Hail oil 
Hu piigli w IHi Hu I 1) 11)1 nut st< I I tii Hie 
vjiritujs fjibrii ituig sj),,ps ()|jt (urn noi all 
iMunm I i>r I luN lulls jdin s w Irt uiid no 
i)!) I m k 111 PM) ’ Mr \\ uikt r i ovi rt d Ilu 
Miiiii griiiind in u suiviv tiu stiul in 
(lu'^trv itf til tl tint) ]i siiiiiul inimlH r de- 
volid In Hu stui 1 iiidiistrv npiiiiirtng In 
r>i f t nila r i f thnt v t ur 

N l \l iiiniith ii'< usiml \A( slinll havB 
stMiii Miliig in Hu ps\< Idt hi hi At 
the numunt \\t tin ntd know whit it will 
In Ml Bliil liiis Jusi liiul u niiist Inter 
eMiing four ill) V |)h>M hit ti(]\i iii tin w hh h 
ho yvin tt 11 siuiui i nr hiHr A h« rim of 
formil Millings b\ niir ininiultUH yvlth an 
oHx r mtdhuii Im gin t arh in DisomlMr 
ami pn splits Ihi |M)ssibillly Hial Hare 
mav Ik tnnugh fnr i slurv lu fnn ilu I <h 
ni trv nuiiibi r has lo gu ip jtritts Some 
niitiiHis ago wi tm]x)Ri d n|)on tIu pul>* 
INIu I s id two t poi II nuikhig ps\ « Idi 
iMHikM- llhhits Ihlrtv Atar^ of Bsythl 
(III UiSMiiih and St hit in k Ntd 7inu s 
"rill inuiu n I id Midi rl Hl/atlun — (•) fiie 
c\(t nt id g» (ling rt v it w t oplt s from Hu ni 
\V( havi iHiii vv litln^ fir in issm In 
whiih Hun was no oiiar psichlc story, 
Inti mi ing io makt i story out of t h4*8e 
two voltinu H Om <»r another of tliPSB 
IRisslhllilh s will Mny)])l\ Hie psjihit ina 
t( ri il for I i hi 11 »r\ and Indts d It w HI be 
HiHii Hint wi arc fortitUx] against u tom 
]»li li i aim In t lungs pHv < lilt of three 
nionili-' tint (Hon 

luir lihniarv Issut A story on 
tiic iiimanei of Hu lot k b\ hdwarfl 
Il Smith vylio has wrltHn so iniinv Inter- 
i MHn„ ailhloM on iIu sihiRt of t rJndnol 
ug\ a II in >-1 mu In llu i>pt n air dHuling 
with Hu wimdirfvil lift m work of Dr 
(limits s SurgiTit wlio has thi nnhiue 
dlMiimiion of 1 m ing Hu onlv dlrtittir of 
an liiMiluitlin whhli has tloiirislutl under 
oni riianugHMii nf ftir over fifty years and 
known today as tiu Amtdd Arlxiretiim 
npn-wtnHiig i iollt-itum of '"MkXi yjirli flex 
‘ f I rei s tiu pi I bh DIM I f Hh < l| \ planning 
iugiiuii not i>nl\ In laying iuit nt « rtths 
hill in It modelling nlil iuii s Hu i lu rgv i>f 
Hit doiii ami yylnil art Hit t liiiiu*eH of 
hainisslng Ihls i lu rgy (oiium lii for a 
iMtpnlar distusMion by S|| Oliver l^ulge 
Hu lu at (if H)c eartJi alyyavs an Interest 
ing snhjiit Is thaM with In an entertain 
Ing manner whit Hu Tapanew earth 
(piiiki did to Hii hnildings of rokl(» Ifi 
told In a gT-aithh naiimi r by photographs. 
(IK w ( II Its hy { \ci rpts fmni the in [Hirts of 
Amtriian (nglmnrH In ehnrgo of recoil 
M(ni(th>n yyork Hu queer rnstonis of the 
tuad liniiltrs of Hu 1 ly Rtvep New 
(iiiinoi an hronght to ur In pirtiinxi the 
latiHl art Iim-ologii 111 dlstsivtrles In the 
bniiih cityim of Montespnn and the 
gnat p ilixintologli 111 surprlst In tin form 
of dliioMaars (ggs uncovtrid In Mongollii 
Hu rennirkahle Ann rlran dirigible Shen 
iiiuloiih and hoyy It Is naylgated— thexe 
irt hut a ft w of Hu inuny InlTnsUng 
fiat arts which \yHl go to make tiu Fehru 
iny issiu tnon viirh d than t \( r And tin 
coytr for th d Nviu Hu n lyigafing nMJin 
Ilf tiu Slunandiiah or /Il 1 drayyTi fnnn 
lift hy (HIP artist Howard V Brown 
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The Greater the Need 
the Better the Service 



This thing that we all talk about so much — ■ 
Service — is mostly a matter of our own needs 
We want what we want when we want it If we 
get it, we call it Service 

Consider, then, for just a moment, what a 
tremendous thmg it is to provide satisfactory 
Electncal Service — which must respond mstantfy 
to every need that the snap of a switch or the throw- 


mg of a controller mdicates Do you have any idea 
of the problems of equipment and organization and 
technical operation that have had to be solved to 
make this mstantaneous Service possible? 

Your own local light and power company, secs 
to It that you get this unmtenupted, essential 
service And the greater your needs, the better, 
and the more economical, this Service becomes 


WfcSTINGHOUSE ELECTRIC & MANUFACTURING COMPANY Otfic« in all Principal CW« Refn-esentadve* 
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Vpprr teft Shwrtii and plaUH Vpp*r ngkt SUiel rail*. 

Growth of ■tool laduitry m United Stetes from 1902 (dork shade) to banner year 1918 (light tihade) 
THE STORY OF STEEL— (See page 28) 









SCIENTIFIC AMERICAN 


January, 1924 


6 



Cars of 1924 

Some of the More Interesting Features Revealed in the New Models 

By Victor W Page^ M S A 


III initniiiohih as \\i know it (oilav Is not 
th« msnU m (i»nMpllnn uf urn liruin nor 
ilois am pailLiiilar tiitaU I iipMwiil ont\ 
tin IrUaK of tin lnita(<llat^ en^inierln^ 
atiil saUs ()i ^aiii/al ion of I lu liiitIdeiH 
I la niw laodi In Iiom lunn In the 

Nihs in<l Nt M U ( (It p iM iia III s lulh as hiik li as In (la 
si iM ind In tia (Inal nnal^sl^ <‘n(iini‘ers 
and desist rs an often sul's»i\iinr to tin •'< diparl 
Hants In oi (.,ani/}illons pUHlm In^ larM (piaiUlths of 
tars nhhli iiinvf W hiillf to nail a pike In sin ti a 
( ise lu \\ in^limrlnu finluns < annot ht looked foi 
Im I inis4 thM an iiontvlsitni luilnns 
hli h I nil, hi 1 nipnn ( (h ononn ot o|k r i 
tionoi ( |||< h IK N of (la inn hanisia uinnot 
Ih us( <1 if piothallon (o^ls lu hnuasid 
h\ Hall ns< St III a uitoniohlh iiianiif n 

timiH han so siandardl/td Hall di slkH'' 

In tIa nsi of steak pairs In tin assnnhU 
that no Mat < n^inis rink "> imintin skill 
K mnssaiv and dtslt,niis ati cllstansisl 
\\ It h alt ( kt t la I St ndi « t sue h e ais < an 
not la (\|MHtnl to ilKthtse taw ft ilurts 
tMll Ihoukh tia \atu< ainl pMuthalltv of 
lla ( ar list If ( aiuKd la tpastloiad 

\utonaitl\t I luliKs I s do not lHll(\e as 
some (III prothiM is snm jo inuiulin that 
Hart Is no finllar loom (oi ltnpio\nu(nt 
In ( \ls(lnk d( s|i,ms J la n an m im pan h 
nasliaiihal pioliltms Imolxiiik suspension 
I nkini lad ant < ea < m n < ii Ihim i hni and 
(oolink I Imt still e 1 \ out foi solution 
Mu(h patient Mseauh and innn\ elamhat 
ind plnslenl i\|HiiMants will Ih la m s 
sai\ Ik fon MUloilltihlle di s|;,n (Mil 
thoiikh it Ih will adMiiieid (an hi ( on 
sidi ltd In Its Unit I st ak‘ s lla iiiodt i n 
trend on lla pari eif manututuurs who nalh build 
(ars (onirasiid tie those wlieeon!\ iissiemlili thiia Is ti> 
hi luk out IK w UK I Impi o\( d modi Is i m r( I w o oi thus 
\«aps in(oipoiiitlnk niw tiaruns tlmi Ium( mm! t iikl 
iKHilnk UKilt I III (dm MioM of dis);,.tais and ink! 
neers N a proLitssht and lonllniieais pnms^ lait tia 
M M( t ion upon the ae tn il I (Mima M I il pi a I h ( of ( ai 
devl^n Ih la (■( ss iri i\ inte imll tnit and spasiiiodh 

I III tUteiDlethili of te epM is 1 1 >i i < < illipll \ I M 1 1 s mis llUn 
Kill to ti IM liisn iMihid tliioii^li jim llash of gtniiis 
hill it has him Imllt uji stip Iw p lnt(is]MisMl hv 
mam a si nmhli and a fn kIi \ h \\ point hi fore n a I 
prokn sH was miidt ll K leer this rt asoii that tia 

(ohimns of tla automotl\t pits'* and tia 
iiMM t In^ I e>oms of euM I iiki > 1 * 4 ) In;, st « l» 1 1( •* 
lutM Ims n I nll\i IK d li\ disi us'.ii ns of l la 
idiant luis and dKaihantakis o| fiatnns 
tliat nun Ih nt w to tia pusiiildav motor 
isi lull w lih II in IK M I tia h^ss ani 1* nt liK 
till \ to till edd tliMi r 1 ri fi r pai ta uhii h 
to I hi ItlikIhi and semawliat aiilnionlous 
disi usslon MlM(i\( tei foui wliisl lirak(H 
w I l( h an h\ im naans ni w 1 h ni dK 
tiiKi I e« olliH t ions 111 lieailnu mam of tia 
Mann arkuim ills w la n lla ( S( ote h y \rk' 1 
( ai ( Ilk ini 4 tm hi o u la d I la li usi om r 1 liir 
UMii Miirs ake linn apaln allhonuh the 
folii M rsiis s|\ I \ lliKli I 4'ontr(»\( rs\ has 
hiHii setlK*d h\ lla m Ik lion of the slmph t 
tipt ht tin niajorlfi 4if niot4irfHS« ^^ho 
IMiM base mil (lUanlit^ pr4Mha i it n t ars wi 
haM In Its phK i eonHldi r d h u e»f tin na i 
Its of the elkhf In lint m^lni e4impnMH] t4i 
tin < Ikht c\ llnih r V tMie It K llttliiL to 
rimark in this 4oiuts,tIon that tin motoi 
1st wlm Is rla most ardmt pio(a;-4itilst of 
a f4Uir ( \ tlndei lar whih hi owns etia Is 
tlu tlist let kra4luah Into tin Hi\(\ltndir 


class wlan Ids purse |H4tnillH him l4> taki IhK K(et> 
IhfM Is Ola tliliik Hint stands forth (luirh In < on 
net lion with powir plant deslirn and that is the elini 
Illarion oi till iwlnsK mkine tin will (ItKlvan^il (Ikht 
(\lludti l^p^s ki'‘ « M r\ prat that athantakt to !>e 
(hrhisl fuan flu k'^'iii nuinher ot ( \ llnders and with 
mmh It KH (suiiplle ntlon Ttun can la no tonlro^(rs\ 
iMtwisn tia si\ iind lla elkht us la r< iik'iln htst4>n 
will M p4 al itsi If It will nkuin Ih ii niatti i to la 
d(H itU d h\ s)k k( Is I alia I than eiiulnf dlakriins Tia 
wiil4r h is ilwiivs Im 4 n an iirthni idMaati of thi st\ 
(^lllld4l 4 iiklnt flit iMoiliiatt ( oht 4 ais and four ( A Mndt I 


(nklnt>H foi low tost tais At tht sanu tliiu If Ids 
means nulls at am Hint In tin futnn tlo wtraikht 
( Ikhl will S4i\e Aii\ nletU as hioHm powti htcuust It 
Is iHlltMil that this K tht last word in motor < ai 
mklnts Iho toMi of Mpalis will la lad llHle mort 
than Hull of a sI^(^Iln(ler t iiklnt tht halintt and 
torijiit OI |H>wer applli idlon will Ih ninth suiHrlor 
111 toiiKi*r >tars thin st t nu d a ta< It iinderKlnndlnk 
that 1 ars Ih low tht (KH) i lass would Ih (Kiwt rt t1 w 11 h 
four t A limit r tnklnis and fids condition obtained for 
soiut Hiia 1 Ills M II howt\ti stwiral rimkt rs hint 
innoiinctd s|\Milndii (ars for h ss than tlmt ftwnire 
om piomimnt m iKi r ,,.1 tlltiL tin Jiinip on com|MtttloU 


h\ unnount Ink u small sK phaeton at while 

anothei Is o(Ti rink u sl^(^I|nd^^ t liatt tl tai ut $1)511 
In tllhtr cast tht buitdei of four t >lln(It r curs of this 
( lasN has Noinethink to think about nnd the luotoiist Is 
the (faint r Hot an kt'ndiiule to the siijiertor tvpe with 
out wail Ink the in(om(sta\ redutihm 

hor (htap taiM and trutks repirdless of price thci*e 
IsnotAiM of mkint Hud will i)io\e kiiih ilor to nr sute 
phmt the fouriAlIndii wlan utmost ser\ Icc and mini 
iidim t oitipIU al l(>n art the imilii fm tm s to t>e cunskit rt d 
and as I ai Ink < nkintw ha\( dt inoiiht rattsl h\ Intreasink 
lla I ost of iiiotoi pMMlut tlon and usliiK a eoiintt i 
ha I am t d 1 1 ankshaft tin four < \ lindi 1 
nun lie imidt to run \ti\ sniootlih Tia 
im ri ast In t osl how cm r nilkht Just as 
wt 11 lie eiiiphoed In hultdink a sl\ t \ llndt 1 
< iikinc as In rtrtnlnK lla four r\ limit r la 
tause no four c\ llnth r tan ght tin on r 
lappink * \ploslons or iKiwt r ImpiilstM^ of 
the sK-t ^ llntUr tnklm wla le t \t n n 
irankshaft of ordlnart di sIkTi without 
1 4iiinti I hulants wtikhls (an Ih used and 
sinoathi r lunnlnk ohi ilmsl than In a fotir 
t \ Under ibis explains \\ In nt w low 
pill id s|\(.^ llndt 1 tars are liein;; ofTertd 
f4el 11)J4 

Man^ ntw fenlurt^ of desiini arc inttu 
iHiraied In tlu I’lukard Htralklil elkhl In 
Ha niotoi ilMi If MiitntlMlv new (irlntiip/c 
has lieen worked oul lUHoiuplIshlnk It Is 
ilainad tin tomphle elimination of tht 
nnhalaiictsl fon i h usually found in all hut 
sl\ ind twel\( (\ Under motors InsiemI 
of plat Inw In t fTts l two fonrc\Ilndei 
motoi s ( nd to md as In Home ot hei 
sHalkht ilklils iu tilt ntw Ihickiird cat a 
I \ pt of crjinkshafl Is us(*d that makes a 
ladkal dopariure from p^e^ious prat tht kour trank 
pin tliP4iWH — two at tilth end of the Bhaft — art set nt 
rikht anphs fMuii Hie tenftr ftmi thr4i\VK Thin nifikts 
poHsihh' an mil rltu kinp flilnir oidt r that cancels iMtth 
tlu primarx and Htsontlan fonts t limInallnk^ It Is 
iiHst rttsl xlluatltin (timpltitlx Pmkard enkineers saj 
tlial lliL unltaHlad fonts In an oulsif hahint*e inotoi 
tan run to nmrt than n itm Hie Packard struljfht 
(IkhI luiH a int h Ihuh and 51niti stn»ke with the 
retiiinKatlnw masK welkhliik ^ iMUinds per tvllndei 
Hit tteiintslink rods art 10 Ineht^ lontf In a four 
(Vllndtr motor with esirrt spondlnk vutlahles the enifi 
neeiH lime woikisl out (liiirtH which would show thni 
the iinhalanced fonts at MUK) revohitlonH 
a minute total 1475 imimds In on eiglit 
<\ Under V tepe motor of conventional de- 
sign this same unlmished forec runs up to 
JOHO (Hiunds while in a Nt might eight 
motor without tin Packard t>|je of crank 
Kliaft nnd wliicli Iuim In effett two four 
ivllnder inotorK jolmd in tandemi fnfthl4)n 
tnri to emd tin unhilanctHi forte michcs^ 

leaindK 

tn the tuse of the Piitkard slngle-elkht 
engine llie Msondury forceps nre (stiice*n 
trateei at the center of tiie enkine and are 
complelelv IK ulrnllrAHl or cunrelloel oul 
Anotlier wn\ of \ lowing this proposltlnn 
of perfect liulanee is to stole that la anx 
reciprocating tngine which Is comjiofied of 
pistons connecting rods and a crimkshaft 
In order to obtain freedom from vibration 
it is necetwarv to have the roclprot nting 
and rotating mosses In balance at oil 
times If these conditions are fulfilled 
the engine eon l>e mounted on the frailest 
support nnd run at high speed without 
CTiwrienflng anv dlfflcalty doe to ©xcos 



The instrument board of the new year, aa shown on one of the most popular 

eights 




\ new closed car in which cuHhioiis and rear seat are removable to pnivide 
luggage space nr sleeping accommodationH 
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vibration Of all tho onglnos dlsoussid the sinKle 
blx twin six and Hlngle-elplit \\lth the in w ^[\h trunk 
shaft alone till thtwe n^pilreiuirUH 1 ht four t \ (Indt r» 
ol^ht «j Under V t>i>e, ot I win four, imd usual elkht 
cOinder In lln< or lunylern Tfiiir etiklin s till (hisnd 
lUKin being rIkIdU Ik>1Uh 1 to tin fraiiu for absorpiion 
i»f their Inherent \lbr«Uoris NafunilU (Ikm tihrdhms 
un tPanHinItlwl ihruukliout (ht ou and rnvir-t (()nMld 
trable annoyance to the ptissfUMfs at Mk 

'mmuIIhI crltltal Hptids Tt Ih 1 1 ihiml that tiu ■^lnkU- 
si\ tuiiiNlx or new Hltikh*- 
t Ight ooiild be run at an\ t n 
stK*ed with the enkint rmaiJ 
iiilK tloating In spau tlare 
Ih Ink no necfvsit> for am of 
rhi*se tnclnes to In Imltcd to 
tl»e frame other than to kuj) 

IHirt their welkht and taki 
the driving reju tion 
As tiu t uluilnuilon Iff nine 
wars production of ( arh 
etiuiiH>ed with IRidikrtH \ 
eight engines the < adilliK 
rompiiny announces a n( w 
tiirt* the V-Oy etniKidvink 
the fundHiiiental i fmion 
of tlie V type lKt-d(k^*s 
eight cy Under englta Inla r 
entlv balanced and with 
major imrts Irnpuncd I he 
n( \\ engine marks tta prat*- 
th al ncconipUsbituiil of an 
tngints rink f<*ut If'Uk ctaisld 
4 red ditilcult of ncnanpllsh 
laent hv auLmnotlM nikl 
lUM rs - tho Inht rent baluni 
Ink of the rt'i ipna ating 
parts uf the \ ty|H elkltl 

(vllnder engine With this 
Inlii tent hal tine tin \ (hi 
r* tains an<i cnmlitni h nil of tlu olehius and a<liid(tcd 
adyaiitukts (tf tia short likld < raukshuft and «iank 
lase kUlne niaxhiium ilkldiU In thi enklne stimfun 
ind (s.onom> of i liasslwi spa^ i i onph <1 with hit la rto 
unknown smoothness of ojh ration I ht Inhuinr hal 
jiiut of tia iLi Ipiocat Iiik parts in this tiiklio is the 
t esnlt of 1 nt V, al i aUk' lUMit of I lie t hrow s of I la* 
uanksliift TIa four ihiows oi cranks an in two 

plants at ilklit ttikhs lu t at li <llai Insp ml t>l all in 
tint pinnt as in tin |ue\ious \ Ukht jinutltt i liaf is 
wlan yiiwcd from tin tml 11 tin fraiikpln at tin foi 
ward tntl of th( tiuiksliaft ht t oiisith n d to < oi n siKitid 
with the Hum \II on iht dial of i t lot k tia » ond 
rhird and fourth crankplns would fail tit dirts nine 
and hI\ o t liK k n ^\hh ll \ » Iv 
( tatiis nsafca s oi (<ain(erwt Ikht*' ttr< usi d and 
Hum In c onddnatlon with tin m w m antt nieid of 
entnkshan dnows < min* tin vWioh nss* nthd <( ml 
shaft, connttting rods ami pNious — to opnatt with iht 
sfuotithness of n balanttd ti\wh(Hl Ullh this nar 
rank* ttm nt tif tho < ninkshaft throws a mw think opthr 
has l>een esfaldishcsl I la same HrlUk Inic r\ d is laaJn 
raim*d unlftirmly spacid as on dl ( adlllar t ikht 
t\ Under I nkines 'j'ja ili Ing Inl* rt al Ir mlKhl 1 m said 
In passing Is nmdltlonod lo the imph iKlwtsu the 
t i Made r blot ks jmd lla im;w t r Impiils* s otrnr rtgularh 
e\try (piurtei rt\olnihtn of dm (lanksinfl AMlh nt> 
oda 1 angle flam 00 dekrts s will an elkht t y Jlinler 
A r\p* inklnt ha\< ii rtkular llrink intci yal anti n uni 
fttrni ii\»rlapplng t»f ImpvilsoH Tin tonllnuoiis How of 


|vtwer ( h trat ti rlsdc of (In < adllliu eiigtm K dm in a 
huM mcasiiii tttditst faclorH 

J la dlscns>iIon that obtains almut fourwlatl brakt s 
rt inlntls the wiiiu of an ts|iiully ht art d coutioytrsv of 
Htycral yiars ako rt ladyi to du adxttntakts of four 
wliotl diive for liniks ns oppost tl (<» uttll/liik onU du 
itai wins Is fop t) at don Hurt was no tpa sdon aliout 
tin IntieiistMl iraLdoii ot»t iIiuhI 1)\ suppUiiik |MO\t r 1o 
all toui wheels Instead of ouK two and lu rt ak dn tlu 
tyainph of a huomotUt in whhli powtt was applied to 


sl\ OI elkht dihliv wlutKand su|m rloi tund<m ihi]*^ 
tihiaintsl wisnittl is an t \ainplt of why trmkswouhl 
lu luitii If ill wilts Is wtrt tlrhin \ti\ loiulntink 
Mkaiotiits wtn nlyintsd anti ftaii wlusldilvt tnuks 
tlld all mnnm r of stunts to show ditlr snptiiorll\ o\»? 
those tnlplo^^nr^ tlu meat lonxtndonal sMsti m t>f tltl\e 
1 1 dun iH no molt maktis of lout whts!dri\in 
tiiuks now dim fiuM Wilt llun This of toni'^t 1'^ 
not U^t imsc tlu loin w lu » I dilvt w is found !<• 1 m im 
prattital In inv ojunit n (lu it ison w is Ihiil two 
wilts 1 til 1 m trill k'^wtti ohsimil* In 0'» jm i t«nt of tlu 
plmts w lu It (links could Im ust d ad\ ml t isaislx and 
(hi ^rtiilti nil < haUli d toMiplh al Ion of foil! wIusIcIiIm 
lulKtaftd Ik linst Its 1.1 III f d udoptloii fItspMc itspiiscn 
su|Hiloii(\ as a int ms of sM ui ink posit i • da don 
I In siruallon is '-oiacwhil the saitit hr mm rnlad 
wlurt foul wlitsl In ikt s Ml conctrned Nt> tini will 
tiutsdori du hut that out cart stop i car cfuic kt i h\ 
siop[ilnk tot idon 4*f all will* Is Ilian if onl\ two wlusN 
an hi ijccl V( (ht SIMM time no one < tn aikiu }usth 
dill foai wind In ikt s di) not In\otM addMl nusluintiiil 
(ompJharloii In m ilnaili complicates} imihanKm 
I ill It fault can Is louiid with u well dt slkTlt <1 iWo 
whtsi hiakiUk s\srtm 11 Ji Is kept in iiMnslnuat Tin 
n astiii twtewlusl hi ikt s Inixt pio\tn inudts|n dt In 
sf>jiu cases is Issausi till dtaitni Was not all that could 
Ite di^sln d or Ih c aiisc adjiislmt n(s w t rt m^.hsttd \\ Im 
anxoni will e\|Ms^t tlu uiotorlsr or iius haiih who now 
in kits ts a twowlml hi dim, nwleni lu di as ickmds 
mljustnient anti condlti a of hr iKc linings to Im an\ 


Tiion nn\ioii'- ahoul a system in\ot\lnk twice tlm work 
Ih ( MiNc |i h is (wht Ms iiaiiix ]>uirK Is Ih xond inv rca 
sojiin^, pi w t 1 s I hi w 1 1 U r doc '' iiol epu st Ion tlu d \ Ih 
ihllltv ot usiii„ toiirwlusl hialtson e\|Hnsl\< luayy 
iiid f I'-t ( iis Imt fiom a numU i iif years of shivIcs 
si Hi Ion ( \ pc I h m c ht d( t s i[m si iipii If tlu \ will w m 1 
'Oil a)i<li 1 a I UiM iidithns of ntkhst amt < yt'u abuse 

dill t ht Ip md llkht * Ms res ( L\ I Mu motorist w lu» 
Tit^hsw to Iiibiu lit dll ht iiiiu iHpInts of his rh issls 
i il Iv Ip 1 II |t liU I Im -v |ii u]>c ! 1 \ in ihil tsi and t \ i n ftprk< ts 
to put tpll In ilu 1 iikhn tpi 
w 1 1 1 1 In t he r hIIu ( u c miiol 
in\ s( I p i( h t )1 tlu Imiiki 
a 1 1 iipn hi pit 1 1 ll I (I ki tluk 
foul lu ikt s I lu nt tt nl loll h< 
Mow ftPl m Is ttp klM to ( w PP 
Mu w I iit I t (Pin islt-s 1 Im 
point dl i( I lu hi aki s will 
ItiiRflon iupp[tt I (\ It du \ lilt 
inalnt mud is t ht \ slupidil 
Ih and h< Mkres s w Ith tie 
designer who has sjwni 
manx wc tn hoirrs cue r the* 
diafdnklumrd [Mrftsdhk du 
four w|H*ell>nikc ststcai (hat 
wcprks stp w I II unde r It'S! and 
hi iptad deiMonsiradons that 
du s\ >(i in t onhi nti( Ih c \ 
ptsted (o woik well If utk 
h ( It d ( >ni ( mnol put t nkl 
nisilm, hi dns iniip ihc lu ad 
I lint iihhoi s Its hnh al (h tall 
Vs ( 1 o\ t I ( h X t land said 
Ills I csirnlii Ion and not a 

tluory that t onfroMis us If 
foul whisl lu like s 1 1 ( I i \ ( tlu 
It It ndon du n tiu i Its d* 

St I M till \ w III kl\* sadsfai 
t Ion hut I \y o w Iks I la tki s 
w ork wi I) undt i tlu s mu 
conditions Mu fuel tint a Ihillm m < ii his twthi 
pairs of liiiikt shop s is not i In^h tl imluiiu nt (cp \|st Ppi 
tlu piii[)ost of pippyln,^ Ihd an iuIoiiupIpIIc shunid have 
fcpin St Is of lu ikiiik ihiiunis oin In i uh w lus 1 in 
atldliion tip a tiiinsmUshn hiikt anti IIm idiillty (o 
list Iht cuklm IS a lunkt on tHtashpns 

riu It is nip c|H( sdon lull Hid four w lus 1 hr ikt s linvt 
i iiikhl tlu m(p|oiin.s pnhht (am y and tlu \ haye hts n 
halhsl Willi dilikhl h\ niiydilpd and hl,^liway autlmi 
hits wlio Hiill/i tlu III iii\ ii(|c|ttilH It suKiiik from 
nnulidih lu iklnk sxsitms JTien Is nniMi to Ih sjml 
on IhIIi shh^ soiiu nadirs aie \tr\ cndiiisiasrk 
aiMPUt till burwlusl in d » s luit (iiiallh tlulrtndni 
si isia hy Ilu ( uiiloiiaM idyics (cp dm pmc hast r (hat 
dulls is ihi ppiih [PI ullciil sy>^ttni dl du olluis nt ii 
sM m( md ( (|p ItisliPM Scpiiu Mion coiiscryadic car 
bulhhis ininlsh Hum at inIim ti»st If du lairt haMt r 
dt siM > tthilc (Plhci IM iniif M I III < Ts IM circle I (oh* con 
slsi, nt In tlu h luhipp ac \ ppf Ilu lnn<PMition ccpilp all 
Ifuh c MS widi fctiir wheel Iirakc eye a (o Hkld h*ar 
( \ lliiph r c M s w lu 1 e Ilu t yy ep w lies I brake s have idw a \ h 
pie>\((| |() l>e idisniab In Hie past 

Imi\ in d e i adyiMidlnu four wins 1 brakc^s makes 
pM*y Kip a lo jPMypiil lotkink of da fiont yxlusts wlun 
du lual irt i))plh d on luetPimt of Ilu einnger If a 
1 ipldlv am* In;, « ar y\ as sjopjM d suelde nh nt a time 
w lu 11 du yylueis weii sw mv iruiml b\ the stts ring 
MU e h misDi in 1 ppiiiidin^ c IM \ f s sapjHPsc wpiiil Ignorant 
miptpprl i oi M]piiiiiMn alters ihN aeljiislmcnt after the 
cat h n\< s tlu facloiy so (hat the linkers do lock? 



C y lO WITH flCkc L • 

MiaAACO IN (PyTlPNA^ PtOTT tp( ilAPt 


/ ft Cut tiwity View of Ihc entire- IpariMminsicm ichowlnp' haw uM kt^is «'< coii«t«ntly in inc ich I ji/u p nahi The tluiU'tl 
pchnft iind the key wpth irceo mH^pcmi in phunt in 1 ott < t rmht Iht lu di n I thi ki> wh n ill nn 1 wh a nl vs pi k 

Details of the new '^Iratlic* transinission, which shifts with (he familiar motioms but without any 

meshing of moving gears 



Typical interior* of some of the Bne car* of the new year Indicating the efforts being made toward still gnaler comfort and convenience 
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Thp «ieht cylinder in line etiKine is not quite so long and lean in appearance 
HH Its name mif^ht indicate 


I ndt r lIitMi 1 tin nth iHiihlllt \ of usln^j flu 

liniktM nn tin tiuiit whirls |m |nv(l\ nfH ii to fiinstlon 

till iiH ( ItunNtn I 

tltllt it N llM|M>v(Hihlt 
to Io( k tin fiont wIm'iN oimI 
iinl\ I 111 init \\ Is < iin Ih 
IcK’ktMl h\ 1 111 l>niki s * Till 
hulk of till \\ oi K Is t 111 n 
done h\ till usual roim ut 
n ar \\ tits I hr iki ihi othi rs 
on tla fi out in sjumlhsl 
onh iiH II iHtliil ol salts talk 
Ah IttUK ti" tin itiilitN lo 
sti^i r a 1 ir cU pi nils < n t la 
rolling iiioiii n ot Da fi nl 
wilts Ik stiippluK tills iiiiithin ahHoliili h intist Intvltahh 
inaki lilt I Ml (illlit tilt to ( onl ml 

'I 111 T'lohliiits linolMtl In four w las 1 hnike tlisimis 
tin iiuinifohl nlthouKh not iiuiti so iiianlfist -pi tla 
1 iMunn Till nil It luidlnu oT iinoUni pah of iirakistn 
tla front wlaals doi s not iniistlhili a woikahh four 
wlaithiiiki s\stuii I linl t h il Imh n 1 1 III the fli sf u uto 
iiiiihlh t\(i iiiailt would pioliahh tia\i had lirakis on 
all tour w las Is fni It !h a iiuilti i of coiiuiion know h di^i 
that rallwm < irs, foi < vanipli lia\« hrikiK on all 
wlasls In an aiiioniolifh wi liinr iinin^ piohli mis i lial 
do not ailsi In ila hulldln^ of an\ otiar Afhhh ind 
thiHi an dia to tla failllt> and i itst with whhh It 
must la shs mmI imi am kind of rojol surfaii lor 
t \aiupli om would sa\ (hat if (la strain on tla wla“<N 
win eiiuaM7^Hl ho that tla priHsun latwiin (la slaa 
and (la dniiiiwin proilsih the Kamo on » a< h, a ]k rfiH t 
four w his I hrakt should roHiilt 

Not at ail ' It N not so uliripU as (hat In tlio llrst 
place the hrakInK I Ills t nniHt not )h pn i 1st )i tin Haim 
on fiont as on niii w Iuh^N Ila <ai must ulwais ha\e 
sus ro^i wa\ wld<h Is to sun tla front wins In munt 
ntlitlniie to “roll — lu \er ha k — undi r nn\ • In ilin 
Ktarais ^<lthol N It ili sirahli ofiourKe that tla n ar 
wIimIh IiM k Mut no hnikis huM Mir \i( lanii inndt- 
tliat a dilnr (mild not undor cert i In i in ninstnnoeH 
link if la applliHl tla ui iiuh kh i noii^h and with NUfli 
ihni funs* 'Po iindir lini>osslhlo tla Iisklnp of the 
front wlasis ihi sirdn iHiwi'on front and n nr iiniHi I>e 
difli n ntlali d 

One of till iraist arihnt protagonists of four wins 1 
hrakln^ s\stniis npiiatid h\ naihanhal means is tlie 
Uii ki nliMi ki r ( ompnn\ who win ainonp lla flr^t to 
ann ana ( tla ust uf tlds ispiipiianl Tn tla Khken 
hai k( r s\sUni this Is auoni[diKlad h\ dlfTirent dtkcees 
of lexiraM e\i rlul fmni tla fool li m r to fiont and 
ruir Of conrs* tin lift wlasis both fiont and rear 
must 1 h (spinM^iHl with roiraid to ila rli^ht so as to 
take cure of llu lUITirinM In tnation unih r dlffi rent 
conditions THIr ho-s olw iis done In tla Khkin 

hai ker with tla iiiost approMd tviio of isiuall/tr — the 
dilTi n mini m ar t>i>i 

Vnotlier dhTtnntlal (H|uall/i r now a* eompllslies tla 
Kaine pur|WKe for the front wlasK and It Is Intirostlnsr 
(o no|< the mat waj in whhh this has I«m n worked 
out I he dlffirentlal nieehanlstn N ismtalrusl In the 
huh of till hiaki iHMlalltself in iKIn^ om of (la neateHl 
hiKtiinatioiis the writ* r IniM \tt Kisn Ihit Him still hnd 
nnot Iw r and more dlllU ult prohli la ou* w hh h ft w 
buroitenn i*ni,ln*‘eri luive so far fimtiMilisl In Ho)\ln*: 


^ol\lng drum Into which water could enter, if driving 
througli a deep puddle or stream, although centrifugal 
force of the revolving drum makes this Impossible 
under ordinary oondlttnns To provide agatnk each 
unusual hoppenlng, holes have been drilled around the 
drum to permit any moisture to leak out In fact It 
would bo thrown out hj eenlrifuKHl force These holes 
serve another \aluable The> are countersunk 

on the inside no there nre no rough edges to catch the 
IrUtlon which constitutes the brake lining, and they 
lieriidt the air to encaije when brakes are applied, so 
I hat Hie contact Ijetween the shoe and the drum Is 
uniform and txisitlve win reus In the ordinary brake 
air iHKketH are liable to form and prevent efllclent 
braking 

\dJUNtU)ent8 on Itloki^nbaiker four wheel brakos ha\o 
been develo|>ed to the indnt where It Is claimed to be 
aitunlly eawler to iidjunt ilie four — and It can be dime 
In less time — than the ordinary tyi)e can be adjusted on 
the two nar wheels A jilaln tuoukey wrench U the 
imly tool necessary and a one-sixth turn of cme adjust 
Ing nut on each brake One fterson can do It and 
without soiling his hands or sleeve If “one notch’ 
on each Is not Niiffldent another notch will Invariably 
iompenante for any ordinary digfiH* of wear since the 
last udjuHtnient 'flie illustration shows the device by 
whlili this Is acooinpllshed 

The brake-shoe anchorage ionslsts of a split sleeve, 
Ihe inner surfaces of whldi eudt have one varhible- 
deiuh slot Wedges tit Into thes( alotK As I ho wedges 
are drawn In by the turning of tin adjusting nut the 
split hUv\i i\]>imds agaliisl I ho hrske shot^ forcing 
tiuiii ujiart (herebj achieving the deslrisl result of 
adJuKtiiHUit foi wi nr Nnti hos nro millcMl In the threaded 
seition of the adjustment nut and a steel ball, bold In 
place hv a spring Knaris Into inch slot as the nut Is 
turned As there are sl\ of lliese slots the ball will 
snap into plan six tiims In one full revolution The 
* fcH?l of this operation renders It ridiculously simple 
for iiuvone to adjust thise hrakts Otmlrury to usual 
priutliu, llu pull pkIk arc never touched except when 
iisseinhllng the brake iil the factory or when u new 
lliiin), N Ik Ink InKtalliHl In the servhe station Tlicn 
the txpandint, wedge Is hacketl all the way oil and 
Ihe rmls ndjusttd to meet the new condition, ufler 
whldt the onl> adjustment 
neiiNsarv U that above de- 
Hcrlb* d 

UIrkenhacker c*uglnefPH In 
sNt that the life of brake Iln 
ini,s Is Increnwsl manv fold 
w hen the hniklng si-tvIik* Is 
dlstpllnited over four that the 
lar will run fuliv tin Him s ns 
nmn> nilles between adjust 
imntH that tires wetir longer 
that Ml ra In on brakes and 
every other latrt of (lie enr Is 
k*ss luxause of the dlstrlbu 
tion of these stresses over two 
a\lcs4 Instead of ono and over 
four springs and four wheels 
InsUad of two Wlille to the 
lav man It would appear that 
these cmginoers Insist that 
vuHiIv greater results are mhltvetl than would appear 
on the surfiiee, their umtentlons nre reasonable because 



Side aectional view of new V-type eight, sbowtnff new oonpenMted crankaluftt 
aingle camshaft with 16 cams and other new features 


Of course, four when 1 brakes 
would bo of little use If they 
did not operate Just as well 
when turning, for In emergen 
(lee the quick thinking driver 
uscM Ills ste< ting w heel ns well 
HH Ills brakes to avoid collision 
t>hvh)us)> both must work 
perfectly and Hhov< all, (he 
brakes must not Interfere with 
the steering As an exlnt pre- 
( nitlon against the isisslhllltv 
tif locking Ihe front wheels 
wlien (umlng tht brakes are 
HO designed that ns the wheels 
assuine the turning angle they 
(uuctlcnlU lot go In driving 
this nduiiUv gives the driver 
lietter control i^f his inr 
Drakes are all of the inter- 
nal expanding tvi>e and, of 
iiairse, (he shoes are in two 
e<iua1 halves or segments The 
fabric surface of one segment 
will fre(\uentlv wear more 
than that of Its twin Tills 
must lie constuntly and autie 
iiMitliHlIv (‘omfiensuted for In 
the Dickenlaickcr cur Is a 
dhimond shaiied shifting block 
vihldi autmuatlcullv aciomnio- 
diilis Itsilf to till tlifliiinie In tlikkness of the brake 
lining and exerts prei Iselv the smiie piessnn on opiSH 



(InuNtially heavy eight throw crankshaft for straight eight 



The balanced crankshaft of a new V-elght, with cranks in two planes instead of 
one This shaft is shown asaembled in its engine in the next view 


Hite Hld(‘s of the drum Another littli point hut u virv 
lm{s)rtnnt om tlitK auloniatli ei|unll/lng htcM k as well 
as (hi lain llself W fiTe-lv 
luhrloatid from the drip oil 
whhh comes down from the 
steering spindle till of whhh 
an enclosed so that onlv one 
oiling iMiiut Is necessarv to 
provide, ail thes* i>urts wllh 
( onstunt lubrication Hm 
front hraki^-shafts, on the 
(HI ter end of which Is tin mm 
idsive disirlbod are neatly 
(on< paled In houNings integral 


with th( front nvh forging 
and from Hie iMilnt whin It 
lia\(*s Die axle to tiu point 
w here It i liters the w his 1 it Is 
imaniMl In a water and dust 
proof iHKit whliii Is paikeit 
with gri asc This Ink gral 
housing also serves lo rtin 
force the axle at thi point 
where the e\(ni tonpie stress 
Ol the front brakes ext rts 
greatest t ITort 

InKHMiiich as the drum must 
Ik free to revolve of course 
theie Is a Hllghl dearimci be 
tween the outer edge of the 
brake anchor-disc and the re- 
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of the fact that there In letw pressure per square Inch 
of brnkinic surface, less friction |k^p wiuart ln<h, 
therefore Jess heat generated, and the heat always 
remaining at a niuih lower degree, radiate m niia h faster 
Less adjustment rani,e Is needed wltli this t\|>e of 
brakes, alUmugh In tht KhkenhiKker dt^slgn more 
range la provided 

Tht life of the brakes as well as ihelr etlKlHic\ N 
\ery gieatly enhanced hy the fa< t that tht drums are 
accurately mat hlnt*d, whkh dlstrl butts Hit frb tion 
eveJily o^er the entire surjuct of th< llnlnj^s and drums 
By the method of anchoring and adjtisiing the Hh(H‘s 
are always concentric with tht drums so rimt tht wtar 
is absolutely uniform In fad Hu diher could wear 
his linings waft r tliln and sHIl tluv would ois nitt as 
Hell os when new The averagt hrakt shoe wturs like 
a shoe on ones ftmt — In one or two placts — whtrtas tlu 
Ulckenbocktr slua tannol hut weai e\enl> all artumd 
Another Interesting claim N that while theswetu ally tin 
same amount of foot prcHsuie ctmuld he ntsessary to 
acrtunpllsh the same n^suU with four wind hnikts as 
with two, e\i»erUn(e pro^es that It retpilres ronsldtr 
ably lesH than half us mmh Also, HuiL while theor 
eticallv again a <nr of gUm wolght should slop within 
half the dlstancx* it reiill> stops In Ush than half If tlu 
drher so desires In a word less tluin half tlu pres 
suiv of the fiMft stoi>s the (ur In tlu sitiiu dtstanci as 
with two wlus 1 brakes whlk the same overtlon stops It 
In Uhh than half the distant e 
\ All engineers who fa\or four whin I hiakes do not 
agree on the details of construdbn and appthatlon an\ 
more than tlu > do on otiu r p<>1nts of autoTiiohlle tU sign 
T1»P Buh k tars art pro\ld(sI 
with exti mni (H>nstrKtlng 
bund brakes but most curs 
employ tnU mill expanding 
hands or cam separateil siuu 
luakes In the iMiesiiilHrg 
car which einlHHlies a num 
lur of InKnsHug (iiglius i 
Ing featureH Indudlug an 
exteflent straight t Igid <n 
gtne design the four w liei I 
brakes are not an inno\aHon 
InasmtK h as tluv huM las n 
piovIdfHl on stock models for 
soiiu time In this < ar tlu 
Internal brakes an aduatid 
h^ drauih allv this nu thod 
also i)rovlding for (siiuiHUsn 
tion or <s|uult/ntbm witlmut 
rai*chiinIoal linkage A mas 
ter (yllndir Is nuaintid on 

the trunsinisslon (use, the brake i>edal being attadud 
to a piston rod whlcli fon » s oil oat of Hu tvllndtr 
through pipes running to hrakc-oiHiatlng (jHnders at 
the wluvls. A restrMilr mounted udjmuii lo Hu hrikc 
c> Under iD'.ures that It will mIwii\s lx nili d with Ihiuld 


Several other makers ha\f 
iinnounceil h> draulicall> u|>' 
era ted brakes for the coming 
season but most brakes are 
(qienited h> the usual me 
chanUal linkage 

Om of the most ImproMd 
and dlHllnd mechankal R i 
tun*s of tin \dir Is tlu 
mnltipleslim self adjusting 
clutdi renntU annoiimid b\ 
the < ole 1 or S4mie time ( oh 
diglnisrs hiiM com*entratid 
their elTorls on Hie divdop 
mint of a clutih that wouhl 
gi\e oast' In the shifting of 
gtaiH as well as slhms 
width is tonsitUnd onr of 
the outstanding altrlhutis of 
a tiller motor car I>|st 
cluttlus luiM 1ms n usisl in 
iiiolor (ur |H>w< i plant for 
jtiirs and < ssdiH Hh Hu\ 
lia\(, not changed in Hu ir 
csmsl ru( t ion oi o)k t at Ing < 111 
cieno slnts their tmipHon 
Tlu n* w diilili Is iin tbMnplari luulHph di''< and 
nut a Singh plate t\)M \mong rlu ftaluns iliai muki 
It Ntan<l oat nush(inltall\ Is Hist Hu diiidnaliou of 
au> lduleni\ to clattd giah or distort lids is doiu 
hy the usi ot stMslal sits 1 htts k and s|Msiil niilliiig 
process in making tin platt h And In addlHon t»t Hils 





A MW leU-AdiuBtlng multiple-iUM clutch uainK pUteu 
with W0T«n corded fabric 


lift Rirkcnbopl » r (tutPi and nrrht rndillur 

Three views of the front-wheel members of two mechanically operated four wheel braking systems 

a stsond iMilnl of n^l^dl\ Is tlu lonstiudum o) Hu 
f dale frkthm platis TnsUad of huildin a|x»n a pliiH 
of solid taluk 4om|H>-iiton or ii\<Hng Hu 1 da b on lt> 

Hu fiKi of Hu sUit ])1 d< II Mi!<h«l fida H lias Us n 
woMn Into tin plidi ilsi It fids s)Mild ( oiabin il Ion 
fal)»ii and sIm I pbiti Im « lU'^.c of Hs inligji) iunNiiiu 
lion jilisoluli I\ KsUts ilu diHrlorailng fni(<s flint 
1 m\< In Hu pa'*t puMiitid thi Idglu si i IIIj i< ui ^ In 
( lull II optiiHitn Ibis IK w lonstiiuHon wdltnmlniH 
iln f naibl< s of f da h i Ippi d off tin plati I In oiub st i dii 
or Hu '.olid tduli iil ili iiroki n und< i Mu slrdii ami 
PmH o 1 tlu plitis riu Initnrt. that mdi'i Hu i iut< b 
M If jMlJuviing loiiu s fidia Hu six <oi! spi Ings Hi it kis p 
I Ilf plait sinuk logttlui at all Hnu s Vs Hu fabrlt 
weiiis ind spait Is <ii iit<l helwtoii Hn plilts tlust. 
hillings faki np Hu pla\ kin ping tlu falalt lais^td 
HglnU iiguliisi tlu sittl|iitiN w hit II ft titiii ( lio\\t M I 
SIS ms to Ih shnrisl h\ almost all spi Ing i oiUiolb d frii 
tion < lull III s 

On Hu mw < Imndit i < ns om llnds a g* ir si ( ton 
si I m Hon tif Hu < oust ml im sh t\pc Hi it K ?i ininlst n ( 
of tlu gtar Uiv foiuuih list d on Hu INiKsliljt < ns i 
New 1 ngland jaodiut Hmt onl> pitimtis in tlu InduslM 
will retail Tlu ptlntlpb is a iiratibal nm and of 
< tiurst Is n gnat Impi o \ i hh nt o\ t r tin t arlb i form of 
sliding kf\ tngaginunl I he m w *sinsl nu ihai Is 
( hrnrh onllimd In Hu iKiompun>lng lllusti itlons Tin 
big mhantagt U that s|Httl (hangis tan U made In 
either dirts Hon and w IHi t iiiml fat llil\ am) it am simd 
of car and tnglm anti tin imfluHl of tijn ration U mk ti 
that Hu inottirUt does not lout to barn to nianipnlati 
l(“-the I<\<r shift Is the s mu ns wJH> in> sliding g' n 
htt oiieratlng the stlnti\* pblnt Iph 

The Hlijsl ration shows tlu i handh i transmission i at 
uwnv lo rtvtal tlu shifts and giars Nutt tlu sollilll\ 
t)f the lu\mit and Hu sturdiness of tlu gtars \otn 
also that In gtntral It follows tlu huoat of tbo ttrdi 
nar\ transtidshlon In rlu old fnsldoiittl gturstt gtars 
were cliang^d b\ slldlik the geju wheels along Hu 
driven shaft which was slotted so that tlu gmrs mast 
alwnxfl rexolve with tlu simft In Hm nt w tr insmlssitni 
the shaft Is fre< ie\<d\e within tlu gtars width 
however, da not slide hack and forth Thc^ nimdn In 


Note lubiilnr fi- >tit (ixl li% IouiIil lotU’-liiH c nmcltm utmkU i_ncIjKur uf I rukes doubl 
BUUpill for utt-trintf nmi lU At Ilu lift n sli wn tlu nmHT i i f r oiciiil) ii uf ih© 

bj'akoh m on traiiKmi*! lun i ast with hmki luiuiil iii-irt ili m iint« <1 < iUkHi 

Typical hydraulic front wheel brake showing wheel instnllation and reservoir 


mt s)i with t lit 1 1 I o? 1 1 s|)i»iidni„, g< 1 1 s Jii^i Ms Hu t on 
stunt iiu sh 1 1 of t Ij, 'sliding a r 1 1 iinsiidsslfm al w ii \ s 
itniiimd in nu sb tninin^ tin t < iinti i sli iH Tlu slid 
ln,s ktvs an \lslbU to Hu lift of tin giais ami tlu 
I oi ks I b It slldt t liMi) \\ Ih n It is dt sn t d to t ngiigt an^ 
piiiitnlir gi \\ till sliiiiing b \t t Is iiio\« d to tht 
fb sin d pf>sj| I I Ids < aiisis, 
t Ih Ih i\ \ k< \ s sliow n In llu 
silt dill \ li w s a I t la 1 IhIiI to 
Klldi in till dt 1 [I gi oo\ t s In 
tlu stia n \N lun all gi ars an 
In m nti il Hu lu m \ lags tin 
I lu 1 nds of I III k* \ s lit w liolh 
w 1 1 Inn I In Iw at Ing rings 
ipion w lib b Hu gt ai » iins 
w la n sliding fw u of Hu st 
I in,.s siippoi \ tub gt ai 
W lu n (lu ket s irt sldfh d 
tbi \ mo\t t b ai of (lu st 
rings ami w lun < It ai roi K 
t la lu a\ \ Ings out into t hr 
dt t p non lu s ( lit in tin ln(t r 
n tl ( Im iimrt n m t of the 
gi HI s I lu k( \ s an Im mid 

( » I o( k fiilh into plait bt*- 

I Mist t ill It I ion tif t lu ai s 
Ilu ms( \\i s lunis till kt \s 
into (lull pi opn ]Kisii II n Nop Hint Hit gi n Is Iih kt tl 

ItM lu sba 1 1 sii t II it 1 1 I in not 1 1 mi| \ e In t It hi i dl 1 1 1 1 lt>n 

I litis t limm 11 IiIh. b H klasli \\ lu n Ilu 1 i \ s n i t iigiigr tl 
till \ ( innoi mmI lartlu t Ih In^ ristiaiiittl bv Hu hia\v 
Im II ing lings 

Vn ii lu t Jnnov a I ion I lial li is hh i i \ i d pi u t it d apidi 

I ition on Hh Vppuson nils i nu ( baidt d gt ir sliift 

in wliii II ill b Old I |H t itb n I t i g‘ n stdflliv b i Is 

t llmimi P d t M I t'l 1 ’ >1 I -vin dl ] at st I is I iiai < spissl 

II M I on 1 1 p ot lilt w lu t I w lili II ( an bt o|h i di <1 b\ tlu 

[itissiiH III llu llivi I oi Hinitib 1 tu u 111 it gt at 
shifting I i I Is liolpd to Hh II insiiikslon In low tlu 

llooi and is nut o] skill 1 la opi i ition is siiiipHi Itv 

list If itu s,i,ip(i It M I isiiHptdii Hu dt^ln tl iMisition 
ami [ttisliiiig tnif Hu i full b In rlu iisii H m mm i sIdHs 
tin gt iis Ibis s^vlu^ pi(\libs a i |, m Irtuil tom- 
p 1 1 1 iiH nl rtooT IS t h, n lit n«t it \ I 1 s I) 1 in 1 1 1 fn < o\ tn 
In i siiglii liigMt with tlu tondiit i| ilu tMtupants 
Du ad\ an I t;„i i>( (la | m i It i 1 1 iii pt Im Ipb is 1 h it 

wlilli Ha ( It Is lain opi I ipti in oiu spt * tl sa\ high 

pif t V mipb' — It Is jiossilib |o st I (111 siittioi b\tr to 
lilt imP II Imla iiln^ sot i nd s|m t d ami on tlu nt xt 

Ml i\t iiM lit d I Ih I Inti h pi dal Hit gt iris mlom j| ii ill\ 

shti tt d bv pMslilvt lilt ( liaiib a I itu alls w 11 hniit tlu 
motoi is( s t 1 kiiu Ills hands 1 1 ota tin sp i ring w lus I 

No tlisi Mssbtn of m w liatmis ot iiiopu i ars would 
Ik ( on I pit p w 1 1 In hi I In b t nu id Ion o( low jtri ssnit o\ i r 
sj/t ot )m Moon Hits as I lit V an « tl It d Plu inos( 
tss(_nl)il ft ilnii tif Hu hdltMin low prissiirt Hrt Is 
llu ( usbbinln,^ I iTt ( t it givt s 1 lu ii no hint w lu ii on I oiuli 
m ids It lias liis n foinul b\ minv <\i«ilimnts tbit 
w lu n driv ing m a \* m i ongli ni^hw i\ with main 
( Inn k bobs rlu t It is gi\«n a kind of tolling t ITt i I 
Instt id of Jolts llaiL an muombrtabb to jaisstiigiis 
amt Inlnibins to Hu t ir (H tonisi Hu ups and downs 
of tlu loid alt still tluH and tlu <ar got s uii and 
down with Hu Ml luit tvtrvHiing Is tiisliiontd so Hitt 
Hurt an mt sbiip shocks ind tolls and oim d(K»s md 
ha \t to w Mt( h tlu m III or put Ids Imd\ In a ti nsr < on 
dlHonlogtl ovtr Hu loughitlatts nor bt worried alHiid 
Im Ing Ncssrd ntt from Ha staf 1 nrllu ruitcrt Hu tlrher 
dor s not liiiM to pb k tad dl (be gtMuI plact h In a 
((. oitfntuf fi 0)1 juttjf b6) 
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The Economic Position of Motor Transport 

Motor- Vehicle Economy and Mobihty as Realized in the Track and the Bus 


Illl III N no (Hnnonik pmbloiii (tf Knalor 
hanh lii)jH)r(tiiKt today than ttic untf\tug 
of all iiK ins of trnnK[HirLulhm Into one 
sMiipatlicth The urgent ntKt^sHitv 

of ino\lng iKNi|ih and iniiti rials with the 
ntiiioMt t NIK diem v and is omaiij li is direct 
and olAlons Ixailng uihiu thi jirogieKs ol lla louniry 
(Inam lalh indiisti talU and < oinnii n i tlly and tia 
fore ution tin < oat of Ihln^ gLiniulii signllh^int 
pMsiJitday dt vt lop'x* tits In LiiUHporiatlon an ttndlng 
uninlHtakalily towards iMittr i iHirdlnallon and (sioptr 
atloti latwisn tlic four main nnits sp nn ro ids cUstrlc 
railway ships and motor xthichs (Jul of lla tsmfu 
Hlon and fihtlou of tht pisi an ordt ^l^ k\sUiu N lioing 
grudnallv ( stahllsia d to tin i Itm Inal ton of wastt ful 
methcKlH and dLSinalht (onipttillon It N ho|KMl that 
In tliL mar fnlart wi will s4h a Ui u iiu in (his th Id 

Ihe outstanding factor in tin linking of rull\^a^s 
hlghwayN and waterways is, of course tia rapidly 
expanding use of motor \«hhhs Rail and wa(u car 
rlers are of onchnl origin the amazing growtli of tin 
motor lndustt\ has talcn plac t In llllh tnon thin a 
Hcon of scarK and onl\ wiililn tin last fi \\ vtars lm\e 
Iruika and hnnes takin tin Ir iH_rmanuil platt as fssin 
ilal transportation units \it In th it short spact of 
lime a great hgion of tnnks has hun sud forlli on Its 
mission of (airylng tin prodmts of tit Id and fon st and 
miin to railway platfoiniM and desks and fai torh^ and 
evenluallv to stores and hoan s an Imiuc ns( tUs t of 
lnisi*H and tuvlcahs has gt\tn Its lontrihullon to tin 
task of mo\ing mlltions of 
|H rsons within < Itli s and Ik 
twisn coinmnnllh s suppJe- 
imntlng and eNlimtlng tia 
KtT\l( < Of rail and Inland 
water 11ms J la (ootMra 
tlon of I allw ay i ompanles 
Inis 1 1 snlti d In t lu d< m Io|>- 
iiunt of a spcHtul fonu of 
motor \i hh h a<l ipP il to use 
tin mill oad i IghL of w a\ 

Tin niimht r of motor m*- 
IdiiiH of all kinds in the 
country has now iimlnd 
IJ If) 1 14 w hlh prtMhn l Ion 
last yiar n ached ^trtDOOd 
an advanei of JJ |k r nut 
over the prolous ytiir Tin 
suburhaii ns* of tars and 
motor tnuks is an iMimpU 
Around our hig ellh s an 
areas of laud tisisl h\ honn 
scs.kiis \\ iLlnaiL moloi Mhhltsoiih land within walk 
tng dlstame of a rallioail station has Iks n nndlh 
a\alhtbh A\Ilh tin motoj vcbble i aeb stutlon Imh ornes 
a center for home dc-Mloiuncnl for a i idins of sc \c ral 
intles lK*ng Isliind a part of the nun In the New 
\ork MelnuMdilaii Olslikt Illustrate ihH ]M»lnt In 
1017 then were 11 SUd moptr c ir--, la Hulnirhan < ountk*a 
of this Island and tin n \\c n TO 7‘k» ikkl jcassc ngc r fari*s 
cm Tin lallrcMids ser\ing the ltiiUor\ In lOJV; there 
were 41 Odd curs and tin railroad pissenger total had 
giuwn to 7‘>(g>d(MH) In Ih* same pc i lod iiioloi timks 
imnased fioin J ISJ to IdiMX) and Hit fn Iglit carried 
hy tia rillnuids athannsl fioni '■*J7tddd p* ddJMXK) 
pens there lm\c Imh n s*.\cnvi tlaMivanel new dwellings 
jM r \< ir (nn^Iiu ted In IldH tcglon IDJJ ^e I i m w 
mark with _ I ITt 

1 la 1 all Ilm s an not h a \ lag it to private indiv IdnaN 
to (IIm o\( I I la a d\ linage s that m n Ik old aim d 

through devtliitlim ten ltio\ InPnsh^K h\ use of tia 

III do) \c liic le I I ^t^ i ilhoud^ m U''lng tl iiigc d n Ins I 
iiiotoi base w on Hail -lioi t Urns The Vine rh »n short 
Ilia K lilioad Vs-ou 1 1 1 Ion (Inds I hat m in\ line s oik rate 

these base - lit I ( o'^l of iiora id lo _►“> isats a mib 

Including til tliai^e'' ns (oiiiiniicd with tia < o«i of tc*"! 
cents to '^1 dd to ila lali 11m m the ojiertillon of ^re_am 
(rains A\ he re only tone ti twocti t niln is ucssU d on 
ila s 1 m*i I line loiip tia saying m (he use. of the gasollm 
(jii Is ccbylotis 

T In nadoi Industi \ now u In tia 1« gisi ttivc ]m i lod 
(d its tie \< loiipunl u tlooil of 1 i\\ s and ptoposc^l me as 
til os It hit ing to (he 1 1 uut It loll ol t la s* mode in t an ie rs 
if the highwae lits f lioweel In tia w ike of Hair 
wider iiHllratlon and le^-lsbiHvt hopi« rs ta even state 
have IhsM lammed nIHi Ha usmids (d hills \\i|hont 
eiinsHon Ila re has U*u soon wist Itglshdlein eiiaetisl 
with Hie V it w of piotiioHiig and e m on racing tliK m we st 
of ^Inni Imliist 1 b s It Is III t w is* e i rl dn t It d the rt 


have been passtsl many layyn deHtruttiveU rtshktlve 
While wi aie long pa*^! the days when i man carrying 
a red flag y\alk(-d uhtad of rlie moteir vehlclt to warn 
edlar use rn of the hlghw ly of Um at)proacll« pr those 
iiiorL leesntly In which loyya farmirs got together In 
thtli graiir^es to wain ill laeinbers against having any 
huslmss (h allngy yyhale ye r with owners or operators of 
Ha iiaidern huge maat of the reiud the horNeh'KS 
laiggy the 10 si ill e \lstH In I lie minds of many lalseon 
etpllon of lilt (rue lm|>*dtancL of motor vehicles nmJ 
(jf Hu attitude of the unlotno(i\e' Industry towards 
legislation afltstlnrs It‘e liden‘sts Then Is much com 
Hunt for iNiimple to Ila elTes t that pas>tengi r cars, 
true ks jditl hiise s are ned |»uyln,^ their rightful share of 
liiviition that piihlii hip,hwa\H arc being destroyed hv 
llieir use and tluit unfair eomiMtltl<*n has lioem ueT lip 
against steam anel ehetilr r<iaelH that this Is ned 
gejierully true Is proven h\ figure s puhlishesl that Hlio\y 
in some stiles that the molotlng taxeK arc Lyyke the 
amount niMiit on tmd hnllding and repair 

It Is not generally nmle rsteMul that I lie hurden of 
aNstNHiiunl plaeesi against the IndiiHtry In many states 
lias Iks n out of all proinirtlon to its ability to pay 
(bat the nudor \t hie It has latn the most powe.iful 
Inllmnto tovyards (he bnildliig eif belter roaels so neees- 
sir\ for eeonmnle adv am < ine*nt anti that trtuks and 
huM^ ate In aetuillty <^>o|k rating and not i eini))! Hng 
units In the transportation Kystem The piililie is yyill 
ing to pay ba stiyhe and If motor huse s do the' yyork 
iKttir einleker and < heaper than other methods It yvlH 


nestssuillv Ih a i im oI (be stu vivid of the llttist 

Noi is it width imdeiNpHitl Hid fit freaa opjiosing 
iiitellktiiL Mgidallon tnd taxation the lutonioHvt 
Industry has i unslste nt l\ advocated reasouabh regula 
lions tind the imposition of tuxes •sulllilent te» cover the 
entire laidge t tif Stale llighwav Ih pai inn nts for the 
malnleuame of In jaove d highw a\ s PIm United States 
hare au of Ihiblb Uo ids is)Kerts (hat tlie tedal of motor 
vehblc tuxes foi 1*)JJ w ts fMM JO*! In some states 

(he amount of sue h tixe-H far exeeseUd the liighvyay 
tmdnte nant e liudge t In this ronm e Hon It Is Inte re^sl 
ing to note that om tif the hugest tiuek manufae t uring 
ettm(iiini<s whlelj lias ]i)dd out a total of more thin 
SlJtHMMHKl In divide mis ovvr \ t»e rhal of yvars ims 
ilso p del in iNtess of this sum f*>r Side und I< » d 
e i a) luxe s 

One <*f Hu stilKiii^ a->|M<ts of motoi vebli h le gisla 
Hon is the wide vari dmn in Hk lleonsfng levs of the 
V II ions Stale's in (h* limis f«»t (King feed's nnel In ihow 
ele Hunts whhli ire closely related bi the cost of high 
wav const rae (Ion and m dnte n met name h wtdght and 
sptH el of motor t me ks While exact unlfonnltv ofrtgii 
billons jtnd ristilctlons m ty not Im i>ostdhk Ins mise of 
tllfTeilng local eondltlons It Is certain tint manufae 
hue IS and ojk! dors <d iitiokH and busies qs well as 
highway tiiginetis mnsi Iv given semit falrlv Hland ird 
eesle aeeeptabh to Hu siutev as n wlioh uiwin which 
the prohlnms is to weUht apoenl and tire tmp.ict may 
Im worktd out 

U Is he lug rtH-ognl/vd (hut It Is fedlv to bar the 
MX ailed heivy ehitv tnn k from thi hlghwavs as lias 
Usn the endeavor In some states such priKxilurc 
wonkl It sidt In Hu iim t»f Iwei trtioks ln»tead e>f one 
with eonHespient greater damage to the ronrtwavs as 
well as higher eijK rating eosts In the matte i of gmsa 
welglit there sluudd Iv a limit of course the Motor 
\(.hhle (^^mfirtne* ( oinailtttH Iiiik suhnilttesl Ita pro- 


posal for 14 tons groKH and upeui thlM busiM highwuvs 
of the future art Ilktlv to he hullt It ahould be ressig 
nlzed however thal It Is Hu unit weight i>cr Inch width 
of tire supporting tlie load and lu contact with the 
reaidwuy that counts Very heavy loads may bt curried 
without Injuring the surface If the wheels are of suffl 
dent width 

The ( hief point to be ceinslderiHl In connection with 
the hlghw uvM Ih that they should be built to carry the 
neee^sHury tratlic rather than so jMiorly or cheaply esm 
strueted aw |o ad un a bar to econmiilcul hauling The 
public mind should be* educated to consider the value of 
g(K»d roads from the stund|>olni of actual decrease, in 
the cost of comiiiodlllev through decreoHe In tin ex 
jKJise of transiMirtutlon If It Is geuMi huslneMs to build 
a railroad rail lied so that It Is ndeeiuiite for any 
demand that may be made uiKm It then paved lilgh 
yyuys should Iv liullt to meet the same c-emditlons The 
yaliic of laiveeJ highways lies In their destruction 
through use ami not In their prescryatlem through 
unea onomie ally n*strktlng thal use The only pos-slhle 
use to whleh paved highways cun Iv put whereby Vtilue 
res lived e in be rtallzesl must be esimmerclal use Puliv 
kal e_(insldt rat Ions must give way to ettieiemt road con 
striutlon I he puhIU must recvlve what it pays for 
^IuIl llm‘s should no longer Iv drawn in transtMirta 
tlon mailers and legislature's should aet to make uni 
Jorm litgtiway lulisand regulations, together with Ittyvs 
IS to licenses and fees In so far as (Misslhle for the 
jairpose of e ncxiuniglng transiwrtatlon and therefore 
for the piiriMise ot elex reas 
Ing (osts to tlie (onsunnr 
In fae t nianv people w ho 
haye ghon the subjevt con 
stiieratton sesm to iHiJcye 
that I edera! ratlic r 1 ban 
state, ceintrol Is what will 
Im nee e ssa ry f oinine rel a I 
motor yehUles are here to 
stay — they haye hex onn and 
will reiiniln absolutely neseK 
wiry iiarts of a uniHeel anel 
enielent transportation sys- 
tem- and the expansion eif 
the facilities afTorded by 
their uses should Iv encour 
agesJ by rcasoimhle leglsla 
tlon, rather than rttardeel bv 
111 idyked prohibitions It 
is a shortsiglite.d iMdley tbat 
has prevailed since the tic 
ginning fif history to attempt 
tr» limit and n“<trie t progress li\ legislation and to 
JneUc wliiii would Iv pndH r in the ful me by the limited 
emlliHik ohtuliud fiom a e onsieU ration of Hie pint 

Old fogv 1n|ii 1ms alwavs Iieen a stmuhllng bloe.k te> 
preigre Hs, and if motor tran*ipe»rtaHtm Is to l>e circuni 
scrilvd bv hasty and ill ndylstd legishitbin the Imlmy- 
trial gTow Hi ejt this rountrv will Iv proportlonutilv 
Klunled I pon this be_IU f not only the mnnufiic turera 
of motor vehiihs ire igieed Imt alsei an im rcnslng 
numlM r of rail and yyaler line eiiRrators who are elem 
emstratlng by the purchase imd utlltzaHem of (nicks 
and htiscH the yalue of these mobile units as adjuncts 
of tlvlr oyyn servh e More than KX) elcx trie railways 
in 2 ^ slules mvyv oiverale more than lOelh buses ami 
feeders and CNtenHlon units the um of trucks bv rail 
roads for 1 c*rh Hian-c arload lot Imullng and terndnal 
seryke is growing constantly ind gasoUne-cnglmsI mil 
curs closely akin to motor trucks, have been the saUa 
tlon of many cxuripanks operating short lines yvhUh 
yyere uiiiiroiitahle with steam or electric trains but 
which noyy show a prolU with the more efHclent rail 
cars Tn cytrv state the imhllr, ns the buyer of the 
(saamiHlItv of tninH)HirtHtlon as well aw the real owner 
of Us pro|vrtie«, should be neeklng the enactment of 
wise legdslatlon to Improve Its trade arteries and car 
rlerfl and to wnfeguard Its tremendous* Investment 
in them 

Fourteen million iMiHsengers were carried In motor 
buHca o^M rating In the State of Callfomlu during 102T 
Thin ngurc staggv ring In Uself* U but an Indbntlon of 
the tremcndotis strlcles made In bus tnmsportaHon diir 
Ing the Inst few years bringing the passenger carrying 
bu8 Into full partnership with the nations leading 
transjyortallon faclllrloft. Follow Ing closely in the foot 
steps of Onllfomla bust's operating In Ohio last vear 
carried neailv 12 00(»tKK) passengers while bus line# 
operating In Minnesota reiMirt 10000000 (vople carried 



The Mervice rail car» an eight wheel type that follows steam railroad practice in car and truck construc- 
tion and motor vehicle precedent in power plant* transmiHsiun and change speed gearing 
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Ivpical bus specially adapted for non slop inter city runs or for siRht seemj? 

and touring 


over a like perUnl Hecords of bus trausportutlon In 
other stutes would reveal fljrurts of etjuul mniniltudc 
The year 1024 undoubtedly show u bij, intreast in 
the number ot pussem^ers carried 
An imiwrtont trend of bus de\eIopnicnt, and i fairly 
recent one, Is Indicated by tin (K-Ub on uhbb eleitrlc 
rail lines are purchaNlnf? and oi>erutlnk laiUorbus 4i|uii^ 
nient A record alonf; this lint N to have 

been ostubllshMl by tin Pacific TfUs rrk and Ank^b 
rnihuivs In purchasing 81 buses In a slnkh order 
Fleets equally larae art oiierated b^ ludcpnidHiu Inis 
(omponlea Indicative of the platt flu motor bus 1 h 
( urvlnit for Itnelf one nianufacumr reports (liar foui 
electric traction conipanlGs a lorn oim rau i Iom to JOO 
of Its buses In conjumtlon with s(io<i uir strvlci 
while all tobi more than 4'VH) of Us vt hltb m arc run 
ninfr on schedules nieasuied and tliiu^l l»v piildb <sni 
venlence In every state In tin Union 
The motor bus, bediuse of Um extreim fle\ibIlU\ Is 
not Ituiltod In Its oik radon but Is (ujuibb of tflklciitlv 
servlnK’ the publU v\bere\(r then Is nf^ed of pasm nker 
tranHtmrtatlon lluses an now 1 m luk o[h rut* >1 w lib 
much HucteHs In <It\ wrvbs a** traction line fes d< r« 
on In(tr-clty lines for cb luvf tcnirs for schools and 
luHtltudons and fetr parks and slkhts«-clnk I hey have 
lK*cnme wltliln a few vearn a \t r\ cbllniu jiarl of 1hi 
(oiintrv'rt transiMU (atlon system 

In lh( fcan vutrs )>rcs<_dlnK the war the i itlo of 
^criDKe In paKHc nk* tn can led on motor base k In I<ondou 
waN 1^1 1>erccnt, as <*rimpaiod with a ratio of Imuase 
on the tramwa\H (frolic \ ems) of onlv IS 7 jh r cent 
Jhere are cjvir 4000 l)UNes opetated In (In ate r I/ondon 
evtrv dm handllnk an avc ra,.,( of over JO(K)fMK) pas 
scii^iers Idite Hkures on lais oiteiadon in HaiK tin nc:>t 
obtainahle hut IhoHO of 1011 show that in that vinr 
then were In dallv uw UHJ basis I he Inc tease in 
IMiHsenjjtrs ctrrbd on motor ^4 from 1011 to 1013 
was 81 4 iK*r <*cn1 wtiMe the Inc hum on 
viibwav and trolley lines lombincsl was 
onlv 10 J )H r <s nl In the saim pcibal 
Itis*enL tlKures tm iimtttr bus (»|Mratlcm 
In New ^ orK TUv provi even more (“on 
( luslvt tv the Incrcjislnk iMipnlailtv of Iht 
motor bus tis n passe nk>( transportation 
midUitn In 1010 |)asMnMrs caiibd bv 
bnsi*K In Now ^ork < ilv nambend (i“»0{ 

17"i In 1031 then wc'n '*.1,001 StV* bus 
jMissenkers or an Increase In 11 vonrs of 
710 11 i>er cent Jrom 1010 to lois tin 
Imieusi In the numlM:*r of passmkus cur 
Tied liv the surface Hiu h In New ork 
ii]uallc.d 8J iHT cent as compand with 
llie 144 JH r uni for da motor buses over 
dlls (ikidviai |H*ilod Wltli tla above 
HkureH UK a l.as|s for hih'c ulatif.n It dm s 
not rupilH an oxcepdonal vision to |nc 
diet tlio future of tin motor bu^ lust as 
the motor iruik HuccessfuIIv provcsl Us economv and 
deiKnibibilltv as an lndti>cncUnt frelklit c iirbi so Is 
tla motor has fast iHsomlnk a ^il^l factor In passenkc r 
tninsiK.rtadon It is not onlv scrvlnk as an urijnmt to 
(Itv and Intuiirban lines but Ih aKstsdnk iu da divel 
or.ment of ate as Hiirroundhn; the laikc r c i ntc rs of jKipu 
I idon here lofore Imicc csslblo to the home seeke r 
AMion diP demand for motoi buses bee aim treat 
enough maniifnc tan rs who had HiipplIcNl their re kul ir 
motor truek chaHsls for this work biirtad that the ordi 
nnrv clmssls, so well aelapted for eomaurcial use when 
cHiulppid with a van or dumplnk Ixalv was no! an Idial 
l.ussenjjer vtldek when fitted with a bus bodv In the 
filKt jdaoe du tiuck sp(*eds wen too lc»w and the 
( hasHlK frames and sprlUk'^ brou;ihf da hits IhMu too 
far from the kround Naturallv is the demand iHcamc 
kruiter and more buses wen pal Intt. oi.erallon the 


faitorv engineers worklnk in 
coojwratbm with the service 
men seeon had uanplhsl and 

digested die exiK'rleitee of (he 
various use is and npes lal 
c luiHsIs desiinih were c\<)]\ttl 
that wen ispeslallv adapt csl 
to whcdesale passe iikc r (runs 
istitadon Uy dropjilnk du 
front a\les and unde isllnklOk 
the fiont anel nar sprluks 
and in some Instancies l.\ ha\ 

Ink da frinie side mcndHis 
dropirtsl botwiHn Ua siuhik** 
laiNcs were cvolxid that were 
c as\ of access and that can led their h.ads b \ cniaiuli 
so die low esnte r of kravllv js rmittc d hlkhe r spu^d with 
safi t\ and comfort to the passcnk< rs In the oidlnarv 
motor irurk ehaaslK ix.wei ]dant re liabillti was c.f 
paramount importance l.ul if the iiikinc >lhialed at 
I c 1 tain sfKs ils or If U w as sianew hat nols> in o|m i at bm 
those conditions did not se rloush milii ilc a^iiiisi its 
ust for haullnk a iiu.vlPk Min or eoal w ij^un IhuU 
A\ he n lltc bus l>o<J\ was motitiled how< u t du sUira 
dem was an entirely dUlitont cuie Xlluatlcui and nidse 
wen chtiimental to the p iss, nue rs comfort and lliire*- 
feae <4. jc e t h»nabb I he mocletn l.us e liassis must im oi 
porulc fc nuns of the ].issenk‘i ‘ ar is well is the 
truck It must have more nlineiiunt of those del ills 

maklnk fm s|He*d\ and emntoi table transpi rr it ion and 
at the same time It iiiiisi have deaf rukM dm s> lU con 
stiuction to cuiv its )oids sifeh that N asscMiitccl 
with motoi truck chassis design 

1 Ids lias usulte d In the de vi lopment of spt c i d spi liik 
susisnsions anci the cmi.biMiicnl of ki mr pm uiii itU 
tins to sccttie mavimnm ridliik comtc.ii 1 us bodies 
an soiiutlmis can led b\ special lesillcnl supports 


iltiui In the le.imcd iuIpImi pads cu me t il spi ink im 
U 1 s attac liesl to till < li i‘“'is fr line One of (la iiiiikid 
ImpioMmenls of the p isl ciai has lies n tla use of 
I uIiIh t sluK k abscu be rs oi insulators at the spiiu,^ ends 
to 1C pi ICC du iisiiat Idiikc d sUel slmckli with Its spijuk 
e\es l)ion/ie busldn^s liiidencd md ki*oimd slau kle 
jans shickJe ImjUs nuts iiiilkieaM cups 1 la nilnrnl 
aliililv (d the i u 1 >Im i Insiilalois to adjust the msc Ives 
under pnssuri to ee.nstantU vaivUik ro id coadlili*ns 
nllcvcis die spilnk> ol all nndm twisting sir nils so 
pHvaUnt when du noiivieJcliiiL, shackles o| natal m 
emplovcd Wluit thes 4 t ubbe i shoe k insul itoi s m 
liscsl It iidkiif be Slid dial i he chassis fr imc im iMdlng 
iH.wcr plant and liansuilsslin mcehanlsni floiis upon 
e ikiit insulators of live leslllinr i idJa i wide It u I in 
e tTc*ct as though tla spijug cuds were supiHitcd )i\ i 
Hensltlve thotuli slroiu moldi el Itllv It Is sldid that 
a lite of UMMMXI mile k not 
tl all mu oiiinion In t la c use 
I I da I III be r slmc k liisijl itoi s 
tad I lull when deprcclillon 
s( Is In Imt I fc w houi s an 
la e dc d to make a c h ingt or 
> I tnov al ot the v' oi ii parts 

I be se rublK r Insulatois at 
to reeluci vllitatloii and are 

itcsl to u suit In lia H ISC el 

die iiilhagc 

1 ns ImmIv c e.nsi im il >n h is 
Itnprovi d Just is tla ilislgtiof 
da ( hassk luis 1 OI tun lie I\ 
the engimsrs c h ir,^e d with 
Ims di signi had ample pi < \ tons 
pi la I Ice to di aw on ind in 
bus iKeelieH one finds tla hi s| 

II UnreH of bodi tin jiisseuger 
airtomobih and the trolhv nr 
I les irb c ai 1 >r iv\ mgs e.f tv pi 
cal bus ImmIic s presented la n^- 


wllh sliow two iviHs the se idiii, an ingtmeiu d tla 
( it V I y k sia II t)i it c I insliji ) able s] ac < is pt o\ h|c el it 
the leai hv using sc its lumilng fe.n md ift so tliit 
gi ab stane hloiis and hoil/ontal giab i lik m iv be use el 
b\ si Hide rs I hk roiiihin 1 1 ton a rraiigc iia lit preo hI« s 
luori stanellug loom than the Inteilor of the sulaiiban 
I V IK w hh II Ills onlv (loss s* ats and w Idi li k part li u 
ImiIv v\< II adipled fm subuibiu and InlerLitv loidts 
1 he sc tKcdIc s have window curtains hris^ liar vehidow 
„ui)ds foi tla exiiiloi mile i desdnathtii sltois and 
other fe ituies found in eiectiir cai iHieile s 

Maiiv railroad lim s have lost ho muc-li of tin h 
p isse nge 1 irdllc to interiiThin tiolIe\s md hlgliw iv 
^ e llie ic s I iial I la il i e mainiiig pat i oiis e all be t ai i iisi in 
nmc II sii M III r milts thin I la c on v e nt lona I Iih eaiiol Iv e 
md Iwoeai liatn llaiclon slant Ilm ollie ink aie 
lueniglit flee lo f le e will] lla fact lluit wKli raiiliMv 
iMoantiiig ( list of se I vie e and elot n asing ntimlK rs of 
passi ngii s ir Is now iii ihc. m ijoi ttv of < asos no 
longer I tpiestion of sJiowing i piecfii lad i lUie r e>f hnvv 
nmeh the opiialln^ loom's e an he tielueed I he v have 
le ( omphsla el w onelt t s in tla w n ed e at i mg i \ik nse^ to 
lla l.one hut with steam eiiuipment lla\ 
ire laveilhileNS wa^^iiig a b.slng battle 
iKsallsc da i ohi (d oi>eiiil[|ig even the 
ligliti s| two cat tl ill! k apt l<i i)i krenin 
than lla n venue tnem the fi w pmse tigers 
eatrleei (•asolim pro|Klled tail ears havi 
sjiown that (lav can handle ligld pasmn 
gel tiaflie H itkiar (onlv aliel it iiua li less 
c \1 m nsi til 111 k iMcSbihle with sle am 
eepiipmeiil Kali ears iie capable of pm 
vidlik I II an (omtortuhli sift and re i 
sou iblv r ipid passe ii,,e i se t \ b e ami c an 
he oiHiatcdfol ippi o\ Itmite l\ om~cpiarttr 
ol the expense of stnim cipdpiiani 1 la v 
iflci in oppeettnnltv <d e llmlnadii). pros 

c nt Opel iling lossi s with a |ioss|le|||i \ of 

le tuallv tninlng the m Into u pmfit In addl 
lion to ttnir niarkid abllitv he o|Miate 
c e ommde nllv these laikcais ire iimtantlv 
popular IS a strhllv naide rn eoinevancs 
de slgue d lot 1 s|K e llu pm [m se 

single ^asolim pieipcllesl i ill cats m iddilioii to 
lie Ing I pi ode ll lllswe r feu sue li slluillons ate alv) 
M|e ll la eeiHiailng in new imdeveloiHil scelioiis that 

iimsi aw lit tla time v\ la n 1 1 alia will w a mint the 

Inst illaiieni of la ivicr cspilpiiant I eiaiisc da eapaeo 
liv k llmltisl lec tla nsimnnienls of i s|K*elal tvjK of 
passi lip.! I liaifie llav e an Ih hullt liglitc t than cspdk 
mciit eksjgqa d for laavv )eing ilktanrc look I hk 

tlgldm ss e eaiple et vv hh tla fait dint lla sjk esi elcH m ne.l 
exeeid 4d miles [hi lanii iKindts (la use of meicU rate 
power - iml mofle 1 lie jmivm r me iius nioebtate losis 
Wlieic lla (1 illlc k too la MW tee he < iirost on e.ne 
cat It k freipanllv prmll al to i un Two i irs anel at 
da stme time glvi (lie puhll tla adv ml ip,e e.f i me. re 

lltl hl]\i sc lie dull d m Opel dlll^ cost l)in[ cloc s not 

c M t e d h df dill ot I single otc mi 1 1 aln 

Where lla usual 1 1 iln is e-emiiM.se el cd sepaiale pulling 
md ll illmg mills gicat wciglit of the piillliig unit 

( W Ilic ll i III t I* s n I use fill loud ) is lie ( e ss 1 1 V to s(s Upo 

iioticn mil < one sjcomJin^lv t bust coiisiruelion k 
esseiiilal in each put in ot eh i Unit il mav wilhstiiml 
I lit hoc ks of c mipling In da i ill c ir all of tlo use fnl 

1< id ( otil 1 Ihnh s dh I c t Iv to t la 1 1 le 1 1 >n for he t h drjv lug 

md hi iking |H I mil I ln„ i e on c s|Minclliu reslm I Ion in 
da lb id weight I hk mlv ml i^e iu idehtion to i total 
ihsitiic td coupler impact ]ilus the U^c of mil liiitlon 
hill and iidhi Ih iiings ilho sleek ilimiilium me] 
piissiil siiel seelions assures luHwdutv ilnrieter 

tsties with lla ecoiiomc cd Iklit vm iglit 1 ta riii car 
Is met a nadoi iimk Neveiilultss in it s i onsi rm I ion 
ai e t m[ilo\ ( d itiunv pi Inc Iple s of e nglms ring md 
mi'c liatib ll {laits vvlibli ire tla icsnil eif liighwav 
t raiis|M»i t ell V e lopiia nt 

space kind ivailable toelesciila tla ni mv sliuetural 
featnies ol itill ( its but siitllc t If to fliv that many of 
dll (‘idiiiHenc nis cs]HiinIlv da iK.wtr pi int and trans 
mission me modlMml tmin imil ir eeuuiKcnunls of motor 
trueks lla engines an similar to tnick cnklnc*K and 



Rodkally different bus from the one pictured above, deKiened for city use where 
frequent passenger stops are made 



At tiic fiont ll il >x ccmUincr nt fhc rrnr n ciiitr rnch Im InK iiilaphsi for ruimn Bpecltic type* 

.f nic I c htiniiinr 

Loading two Htylea ot unit contniners on a HingU truck 
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in till Muck A r tho lunv Ih IikIh's iind stroke 6 
Int hfw of the rejrulHr four cylinder t>|H- A Hlngle- 
pliite elutdi and a main four Kiieetl transinlsHlon of the 
wlectl\< t>pt un used Uetv^wn the engine and tlie 
main trtinHiiilsHlon N an aiixllltri I^^4rs1 tninNinlMSion 
Hiihh servt's (o t haliK^ lla dir*‘(Hon of mtadon of the 
diU( Hhaft M h( n It Is dt^irul to riMfst tin tar lids 
|)ro\i<|pN as miiil> n rs( uh then nn fonvanl 

I (Is avatliihh ti( n rating the < ar In a for\aart1 
(ltn<ilon this aii\lllar\ m \ ers( transnilMHlon N idh 

It Is in the ( hnssis mul a\Ie details tiiat tin rail t ars 
din* I most front inolor (rinks 1 tie Mm k V and 
A U mil 1 ars at* sl\ wln^ol d( sl^m 
< hassls Ih In^ support* il h\ 
lru( k siiiillat to tlioM 
1>( a< III ( 
iiioih Is 

and itar Ih In^ siipportid li> 

I" i*,uri s sho\\ that tin (o'.! 
of t Ik a M iiumU 1 w Ith h 
<\llmki (imlin of t'/i huh Uir* h\ 
stroke and whUh Is Ilkht* i and of 
tapailt\ lhan liu A ( W d>oal 

finis |H r car mlh N^lth a oni man (icit 
nlillt tin hiriftr i jir ultli a twoinaa 
( M KtsiN nlHlllt th ((tits |K( (Ul mlU 

Pin Hiiialh r (ur nan < urr\ as hl^h as Hh 
Itersons and as tin rat* »mi Ih IIimh to 
four ((iitM p( r mile fH i pasHcnMi and 
evtn laurCt It vsill la s(s D that a profit Is 
oisil) rtlarinsl t\iii If tin mir dins not cnrr\ lt« full 

tupailtv on all trips The A ( (ui nla^ ha\( Heating 

arraii^i ments ftir id jk rsipns if no ha^^ake < oiiijttirtmeni 
Is provtdiKl so Its prfdhfihlt o]Hratlt)n Ik onh a (iin^^tlon 
fif pi ojter s( InKliilln^^ hi Insure full [lassi im* i loads 
rin 1 ir^r (ar has a siHsfl of alHUil niih s |m i hoin 
on tin Im(I and n\ 1]I (tliah a 4 |H^r c<nt kt'adt at tin 
miles |H^r hour The V Tl i ar has u iiatxhniiai of JH 

adU^H |H*r hour on the le\(l and will (llnih a 4 |h r (•enl 

ifrad( at M\(n itdhs jk r hour Fin accsUrathui tif the 
nnu> lM)\^( rful ( ur Is t«) hi mlh s |k r hour In dl sissiiids 
tin smalh r (an attain a speed of milts |hi hour In 
fine mlnutt s tian Tin dm(k‘nitlfin Is tin Ranie on 
liolh mod* Is or two miles |k r Inair ih i 
s« ( ond 

Tile rear axle Is sindlai to an auto(n(s 
MI( a\l( of tin full tloatlnu t^|H ft < on 
slstH of a t UHl Rtts I biiusluv. wPU foik;^d 
steel ( \t* nslons liu hisInK tin drlvlDk 
ktars and axle shafts I In drlM Is | pans 
irdtusl In a slnk,le w t of Iiipm hevel jftars 
(Irhlntt wltlifiiit a dlfltnnllal through 
spllnotl axU shaft H wliU h In turn are 
sidlntd into tin ( ond>limt Ion Imb caps and 
flilvinj, plat(H ftn flu oulsUh of Mn 
wheels Thf wins Is an sttn*! (astlniKS 
with Nhrunkon tires Tl^e^ are separate* 
ft f nil t la hubs la Ini. ImlU d in place 
Twfi h»nK sf ml (lllplh sprlni^s an iMflled 
filiiHtU to tin ptar avh Jiisl Inside tlu 
w I ks Is whldi siippf»r( tin fruiin Tin st 
llkf Iht h adln^ true k springs are 

f(piipp(d with luhlHr Mliork Insulatoi s at 
tluIrilpH I In. sho( k Insulator (onsNis of 
i (list shtl Ikiv il\(t(d to tin fnnn 
whhli KHthis ilie lip of tin spilni, Ih 
1 w ts n hhu ks of nihlx r Presmsl stts I 
flips an rhittd to lIu sprin*. tips whhh 
(It lh( inner ends of lla hlfn kn Fin 

(loniMtlfin and shorti iiIiil. f»f the springs 
flat to tlulr (htltHthm W thus taktn lan 
<if h\ till kneadini, aetlon of tlu iiililui 
lids ittndnaKs iiun h of tin frltthtu and 
tlu ri ftire tin msduf luhrh atloii at lliest 
IMflnts and fuilInriMore pnnhhs a < ush 
Ion to ulisifrli ill fif (In minor slasks and 
tlhrathms Insuhitinu tin frnnn from tin 
Nlirlni^s 

Tin four w tux U d leadini. Inn k supports 
the fnuit ( nf’ i»f (lu <ar (hnuiKh tWfi loUk 
semUniptn half springs lliese Kprinjfs 
are set )om.Itudlnall\ und stattd on a 
htaw (ahtsttti iKuh ladsp r Phis laaly 
iHilster is pl\ot(d to a mstsiesl swim, holster 
whl( h It stunt, undt r flu h adluk truck fiunu b\ 
links and (xtended tn ffirni sidi iMarlngs foi tin bod\ 
iHilsttr Till tdidlnktunk frame Is made of pressed 
( hrome-nie k( 1 (hannelsiixl like tin diassls frann the 
xarloiis (Utlnirs be Ini, drfi[>-fori,inj.s and steel cnstln^fK 
"Vxlts are fixed hein^ made of e hroiiie lanadlum steel 
riu wheels whhh are steel dniivfor^lm^s turn on 
Tniieieil rnlU r l>earlnks Tin frame shlt*-members arc 
heat treatfsl e hroiin nickel steel pressed Into shu|>e All 
holes In (he frame are drilled (nfit pane heel) and all 
frame meinliers hrncketH de are hot rheted AM 
steals i.r!il>-hanrile8, etc are made In luxxipdance with 


I he latest reguirementN of the Interstate Commerce 
C^)imidKKlem 

Ihe atr brakes embody a compreswir equipped with 
nn unUiador and driven off the four H|>eed trauumlHSloci 
coimUrshuft, ceaiipreHslntf the air In two large-capacltv 
tanks fuHtened to the chasHls frame The air-control 
\al\c Ih operated frean the driver a sent and applies the 
brake sln»es on all w bezels Hiimiltuneousl> A larire 
Kcr\te‘oahlo alr-ipiM la mounted on tin dash In front of 
the ojM rat or A hand brake staff with a standard nein- 
sIlpplTik ruhbtr wheel, tojielher with a ratchet and pawl, 
Is presided at tho fremt end of the car Tills staff 
aiiplles the brake sIum s ein the rear wheels and is tisefl 


for enie rjcenti puriHuus e»r fe>r heilding the ear on n 
krude o\( rni^ht 

Unit exintatmiH usuull> thought e»f as Individual 
iNixes whieh enn be loadixl uHel sealed b> tlu Khip|>or 
transporled lei the exin'-limcH on truek chassis freluht 
ear boat or all three without dlsturblnK the contevilH 
filter kreat pemslhllitle*M In the (xMirdlneittem of nil trnns 
iKirtatloii fuel lit le‘s and tlu ex|iedl(lni. of freight move- 
ment 'I he outsmndlnK Instanevs of unit esmtalner use 
In this eountpv are to lie found at 1 Imlnnatl Ohio and 
on the New \ork Central Railroad lines 

Till denmuntuhle 1 hm 1\ In various f<»nn8 is In use to n 
llmiteel decree In tnanv parts of the countn and Is 


probably mon adaptable for Kencral purposes of motor 
tnuk curtate than the unit container In other words, 
we ean saj that the unit ismtalncr Is eoinnuinlv referred 
to In eonneetion with traittc Interchange between rail 
and road velihles whereas what we usually term a 
demountahle IhkIv or flat Is more often used simply for 
infer(hnn«e hetwesm motor truck and loading platform 
As a nmtter of fact to all Intents and purposes a unit 
container is n demonnlable body whMi used with a 
moteer truck and a eiemoiintnble body or flat can easily 
lee use<l In an ordlnnrv Hat-car on rail movement The 
contniner-cnr however Is one fitted to accommodate 
a definite size and definite tjpe of container and Is 


not Intended to be uaed with any other equipment 
The pructlcuUllty of the unit container has already 
been proved by experimentation in both this coimtry 
and In ECurope The unit container known as the 
‘'Lyons ’ t>pe is the best and most up to date type Its 
unladen weight Is only two-fifths that of an oak con 
talner of equal capacity It la constructed of duralu 
mlnum, a material similar to that used In the German 
ZepiMlinN The New \ork Central type of container 
was designed primarily tm a unit that would fit a 
HpcHiHl flaf-car but of a weight and stse easily adapt- 
able to the conventional motf>r truck obaasla equipped 
either with or without « body 

Other tvpes of unit containers are fflaso- 
llned tauks such ns are used on the New 
1 ork C^*ntra) lines, and adaptable for milk 
and other liquids thal cun Ike shipped In 
hulk , w Idle containers for household 
gcHids tethacco produe ts, confectionery and 
other ctmimodltles earning a high tariff 
are In use* in various parts of this country 
and Lurui« In a very limited way (Jne 
of the advantages of a fiat or 

denioiintuhle bodv recently develoived Is 
that It inn Ive transferred to the truck 
chaHHlK elthe r from the ground or the load 
Ing platform with equal facility bv power 
derived fremi the truck engine, and in add! 
ibm (.an bo Ituulovl on and off un electric 
or Mteam railway flat-car by the same 
method Moreover, In effecting the transfer nn over 
hcae! crancH are necessary, which means economy In 
coHt of ojHTatlein and siwoe useel nl warehouae and at 
(Con/tnu(d on pope 68) 

Something New in Automobile Drives 

S OMCTHINti de'clUedly new and surprising has been 
sprung ein automotive euglneers of Great Britain by 
Mr (r f onsiantlnewo who will be recalled as the 
Inventor of the wuvejKiwer method of tronmulsslon 
described In these roluinns several years back Mr 
< 'onstantlnmxi h latest surprise Is nn automatk variable 
gear or torque exmverter as ho terms It, torque being 
Itest described frir the non tecimical reader 
as ‘tumlnk effort '* It Is pixfimbly the 
juost rovolutUmary device yet Introduced 
Into the evolution of tite automobile, since 
It rendeis vmnecesHary the clutch, the 
transmission gears, and the usual rear 
axle drive of which the transinlBslon is 
easily the most backward feature in tlio 
modem car 

rh< esHfnrial feature of Mr Oonatan 
tlneHeos Inventlem as shown In Figs I 
and II eai the facing, page Is n iKmduluiii 
Introduced between driving shaft and 
driven shaft which pen>etuaUy adjusts 
the engine output to thi load, or the 
varvlng resistance of the wheelH, 

All iHUduluniH have a ‘natural” rate of 
oHclllatlon und Interference with this sets 
up tlie reaction on which the InveHitlon 
defH^nds the free swings bceejme, as It 
were tirresttHl slde-to-slde Jerks, or unduly 
prohmgeel thrusts Its action Is explained 
In I Igs III und IV The device Ih not 
MO elllhe ult to understand Cxmimon sense 
suggwtH that the engine would merely 
waste ItH j*ow»>r In a futile wagging of the 
lH»ndulum InKtenid of which the reaction 
aetuullv accuniulutCK or stores energy In 
exact proiHirtion to any Ine reased resist 
ance b> the driven shaft 
rig V shows Mr Gonstantlnesco s first 
design for an automobile engine unit and 
demonstrates how neatly It can be Incor 
poroted Fig VI shows the striking dif 
ference between the resulting chassis and 
a normal example of equal capacity with 
which It is compared The big power of 
the latter's engine Is reepilred only at the 
rare Intervals of starting and cltinlilng, 
und Is wasteful at all other perloda 
Control Is simplified the motorist, at atartlng, merely 
sets the gear lever from **neutrar to "forward” and 
forthwith forgets there ever was such a nuisance as 
three-speed tranginlsHloi) The special “Mechanical 
valves” seen in Fig V, at present secret for patent 
considerations, render the action quite smooth and 
noiseless, entirely eliminating the Jerks which usually 
accompany gear-changing, and allow of rapid reversals 
oven nnder full load 

In a recent demonstration a drive of this kind oper- 
ated a motor truck with but a 10-horsepower engine 
Instead of the usual 20-horsepower engine, carryltig ten 
men and towring a four-ton trailer 


llu front of the 
II four wlu e I 


uxe (1 In mill oihI 
Flu Ma^K V [l ami A < \ 

iro e w bee I eb xlguH both front 
feuir wht*elK 
elf o)H r itlon 
hn-t a loin 
“i in* I) 




Referring to the phntoKmphi of pmije) M the upper of the« dnewlogt »how9 the clw tTPO with 
■Mtlnit arcomniodjitlnn* nihordiniiUKl to Khoer earrylntr cepHclty th* lower reprManU th* Hljh- 
urbiui or intcr^Jty type In which the nlni In to provide eeeh peMenuer with ■ mt 

Two types of seating arrangements for bus bodies 
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Our Point of View 



REVIFW Of THE YEAR, 1923 

Civil Engwf^cnng 

T IS our (iistotii In tills r(\h\v to treat ihll 
I i In*, li\ Kst If < (HOI In*, ttu jiroj^rt^s 

In nil 4 lintih III in*,liUHtliv nadir tin \arions 
(llvIshiiiH of tin broad rt( Id nlilili it covers 
In lUll enklni*! rln*, jiro^rriss has Uiii lontlnid to tUe 
(ur^^fn*, on fot tin most part of \M»rkH alreadv In 
liand and as usail it has Um lomerned in ilnh with 
watir Nup{dv 1rrl*,illon ind tin ]Hnnanint woikn 
iiisshd for tin < nliir*,( im nt of 1 1 ans|M)rt a tion fmllittis 
i ralifiint, ]uo*,nss has Ins n nmdi oii the UudHon 
Uhir VI lihular lunml (la first vintiiu of lids Kind 
tin MO larp a siah U oi k ulst> Iiuh Ixh n start* d on n 
tiilLhI and passinkir Itiimi I It* n* nth Ihi Nairows In 
N* w ^ ( rk llnhor Tin Panaimi f anal tImiiKs to tlie 
litm* sldpiianis of oil ft oil) (. allforuia Is sliovvtn*, a 
H nmrkaiil* inmas* In iiallk \\i wish that a similar 
j.iti\\lh loiiht U rMoidiil foi that *,ri al wul*rwav the 
N* vv ^ ork Slat* It i?;,* ( anal w hh h Is sun* tin*, from 
II s Ion*, illsast flurin*, i *s oust na t ion Shipp* rw h* i in to 
f*tr*,(t that tin ])an at I rh ( anal w hos* tiuuiairv was 
(ihliiatid hist \(ar was tin priniipal a*,* h< \ in ttic 

* n h „iiwl!i of rla J*ort of N* w ^ork Of m w rail 
ro ifis (.oust 1 ac Mon tlar* has Ihs n iinathallv non* th* 

4 nulnis i has U * n *n * upl* *l In add Ink t na ks t** * vlstlnK 
loads rath* r than hulldlnt. la w on* s Fla i< is an 
ira reasUiK d* luiind foi wai*i siipplv an<l Iirlkatlon 
tlapld ptoktiss lias las a mn*U *»n ihi S*h*iliiih I>am 
In (he t alsklll MoiintiilnM and Iwo a<ldillonil plin* 
lines iaihiUMUf<*t iadlanatii an h* In*, laid }don*t 
the Ilia'S ol tta ( alsklll mpnslii* t 1*3 w hir h an aihti 
tlonal J ilKMHKMK) I allons of wat* r p* i dnv will li* avail 
ahU foi Ni w \ink < Itv Ih* Slmndakui Tunnel 
*ikhl*sn inlks in hukth foi <ontIiMtln^ th* St h*tharlt 
wat* r into tla Asla*Kan n s* rv*)lr was rointjh t* d durlnj, 
Ih* \ear Of lar*,* hrldj * s Unit a* ross th* llmlstm jjl 
N* w \ ork Is aw ailirik faviu aid* a* t ion itv (la W ar 
iHpartnant and woik has f*otiiiianie<l n[Ktn a kteat 
hlKliwaj Husp*nslon hrld*,* a* ross th* llialson at Mar 
Mountain vshlili will havi a jualn M|iiin of intj f(s t 
Mihoiikli Ih* piop*is*d iiosshik of San 1 i i!als<o Ilav 
wliUli v^lll (all for on* of tla wtirhls kt'<at*st hi id*,* 
stiintnus is ktlll in th* pr* lladiiarv sink* s and add 

* dl> thin work wUl h* put thruukh, h** lUsssMiiv Is U 
1*) III* tonv*ni*iu* and I*m ut *1* v< l<iiaiu id *if Sun Iran 

* ls<o and its vailoas ^r* at Muhuihs m rovs ih* Hay 
U* in forced (*uh hi* la hi*,* s ai * h* in*, lull It In lia i* iislUK 
nuiulM^rs Mial of lmi*iismk mI/* Ha low tost m|h *m1 
of etaislrut Ihm and ait liile* liinil Imiatv t>f this t\]M *>f 
hrldffo nr* hi ln*,lnk it into Int n iisln*, us* Viuont, 
ntplahl* * \ iMi[>l* s td * till* n t* iirhik* vv* liav* i * < * i d* d 
and lUastiat**! tla liuiaisoaa (1* or*ftt*»wui mm i hii*!*,* 
at M ushhikloti tla * on* i* U'-tSiv * nsl Ht*s 1 null hrld*,t 
of likt f(s L Hpun a* it*ss the Wllhilialte Ulver at Oregon 
i li> thi r*l>nil*llnk in * on* r* U of tin great llanlfl 
hiir*, hihl*,* and tta constnatlon of tla \pr> lanntlfill 
hild*,* lHiw*sn Odrolt and llille Isle with Its nmiiy 
graeefnl olllptlral iirchts 


Pure St lertre 

An nsual the (pil* r tnrrent (tf tho Afar^ doings in 
this Ih Id (one* ms Its* If with tla In v estignt loll *)f the 
phjsIcH t)r Ih* iiltim and as a rt snU of tla walk ilone 
during 10.M w* are ainunlaldv * loser to a ckiir nnd* r 
standing of lla Umd lalwesn electrlrltv lunl nmtiir 
th* (iKtihiil and simflul proia rl les of i 1 *h tnm [iroton 
ind Htoin nnd In g* n* ml ‘Ih* nutun of things 
hxtrenaly valimld* Is tla work as yet nniud>llslud In 
etmn*s ltt*n w Kli Hu hlthi i lo-lnijs rfertly imelersttKal 
Hp*HtraI lints of th* *knants M* uiiiaiir to hav* a 
ffick rlhhed nuitheiuuth il f**nu\ilnthm of tla locath*n <*f 
these In tonus of othii nmiarhal jirofsilk^s of the 
ulnm nnd v\ hlk us \t t th* mulU r r* rnnins t>n this 
8trt( llv einplrk al hiisls wltli no hint of tla nnrt*rl 3 lng 
!n*shnnlMin ()f * mis* Ih* lutt* r will doiihtless ftillow — 
and * \<ii should it n*d a ttuuphi* *'niplri(iil fonnuln 
Hon Is of itself a treantnd*)us gain 


If till *]ul<t *urr*nt of tirderlv Helentin* progress 
r* mains undls|urlH.*i In Its dlresllon for 10^41^ as tom 
pan d wHh iirevhuH \ *mH ttun hus Ins n at kasL **nt 
(Kcaslon on vvlihli lla Mtreain has overllownt its hanks 
lit an uiuviNsted point The liipanes* ourtlapiak** hua 
hroiight about a gr* it nvl\iil of inter* st In solsnu)l*>gy 
g(s>]ogv and Ih* allkd h* I* nets with tht eminently 
priatldil aim In \hw of enalillng us to for** ast the 
probable *)**U)i*iae of sinh oituNtrophes and there 
seems ground foi usmitlng that Hn(H<lrnt new light on 
Hu umU rU lug * aus* s **f the earth k uneanln* sh has bes.n 
iditain* d to lead (** th* huite that the aim muj he In 
[Mirt reall7/Cd 

Psychic Research 

I' or tla til St Hm* w* dlgnlf^ this hriinih of sdonio 
with se [ramie * oiisidei a(i*>n iiialei a f(>rmal )>* iding of 
its own II is on* In whUh jinigress Is lUitSKurilv 
sh'W iwsaus* of tla *1enrth of *\|HrtuantaI mat* rial 
i <HMt iiudltnus nr* star** and good iiadhiius wlitt lmv( 
lla (tmiHraiiienr *nal)llug tiam to vv*»rk [irotltjdilv f*rr 
s*hnlllh in\*sHgalois ar* *\en iur*r THit thei e 
jipiMui to Ih a f * w of t hts* , an*l w Itli the m t la lollatlon 
*tf (lata imoeeids -It would of roiirs* Ik eMmiah 
ruMli It) mlv mu am *lalni timt the InvesHgjil Ion *)l 
[»My*lih [ilanonana Iiav ]»nM *s *U *1 htvond Hik sfag< 

Uvii *twu Inv* sHgtilbui has to dal* b*H n dlsaj*i«)lnt 
lug In llml no gtnuin* manifestations have las n hioughi 
Ih for* oui Hiiuiidltis oth* i work* is havi l>e*ii naue 
ioitunib in*l in ( i* it Piltiiln Ha tH*dv of Inv* sH 
gators wmklijg with lla nartium Si< lla ( has had tlie 
siitgal It go*i*t loilum of h* iiig ilil* to prov* * at* got 
loilly til* *\ls|iii** of a inanir* stjitbm that has Ims n 
fieelj dlspulisl — (ho tooling Intlmn** ot Ha na*]lum 
Istlo trane* uihui Ha tiiim* tilut* n< IghlMiiho*)*! S< anc* s 
luive h*s n held In u Jo* k< *l im<l siahsl numi sullhhnih 
Insuhil**! ngiilnsl all Inllueiulng **r Ha teminniliiM 
fimu without t)l)vlo\iMi\ under the oi>*rull*m *T known 
( ails* s tla *)nh Hung Hiat eun hap[>en t*» ih* r*HUu 
(*miaralur* Is a slight rls* fioju Ih* lant radliiHon 
and eiunbusilon pnidials *)f the Dunaroim i)ers4>ns pr* s 
*nf \*tuallv thlsdbIo(<ur In the end Ha ttmiKra 
tine at tla dose would aivvavs lx sllghHv higlai than 
at th* h* ginning IHU Hie yeidUt of Ih* siH* rs si uses 
Hint the r*Muii was maf*rlullj *ooUr during th* mid 
poitlons of tla s*an** was dusked up h\ self retsirdlng 
H)* luiom* 1* )s am] fmin*! to be In necortlan** with the 
Huts This (*j*»llng was always appntinhl* m tv\«> or 
Hins liistan**s th* Intittmi *»f tin ttrniHjalur* *iirv*, 

* orresiMnidlng with (he *ltinuK *jf the train e and the 
other iilanomena w is no Uss thin tw*nlv *!egris"s 
1 jihrenia It Ik low th* Initial Ugur* Tlier* ses ms no 
isdijrlng th* (_oialusi*pn iliut Ve' have hem n genuine 
psMhb phen*»nan*ui — that the iii*Hlhini In aome way 
uhsoilis large ipiuntltbs <*f energv fnnu the surround 
Ings, giving it hm k liil*i *)n It\ no p**sslhlIUy *«n tho 
L*mduslon Ih avoid* d I hat this iron * Iml series of *>t>- 
servallons Is th* fv*nt *»f th* >*'ar In psjdik sclen*s 

Our Abrams Investigation 

Duilng tla [iHst year the Scwntiml Amfkk an 1ms 
found It mss^ssury to engage In unoth* r Investigation, 
this tim* *tf the *le*ti*'nl( readlons of AbraiUM method 
of dlugTiOHls and (rtinmeiit of dlsms* whldi has 
utlradisl world will* attention and has eaumd *me of 
Hie hltbrest e ont r*iv* rsles ytt wag***! In medical ilrtles 

That a drop *>f hltro*! gl\oa *»fl c'ertaln iiuinalkinR 
and Hint tla*si emanations when prop* rh gjithered 
tuiad In and kd to the ddleate nerve o at* rs t>f a 
healtliy human b* Ing will eatis* *t rtaln m actions nnd 
that thes* r* a* Hons *n dde n 71 to JH) [ler **^1 m* urite 
dhigmosis of the pist pi* sent im*l future htuilih of the 
Vterson fr*an wlauu the ilr<'p *>f bbvod was taken Is the 
bjiHle claim maile hv I*r AIljArt Abrams *»f San Frau 
(Imio the dlstovinr tnd dt an of the h It A todinhiue 

Taken ut Its fa* * value lUitl considered in the light 
*>f pr*^nt day s*kmi h R A te*hnl*[uc Is fjintasUc 
and Irmlivant Nivertheless the wide appH*»Uoa of 
this method the IlmusandK of doctors whe are now 


using U the [uihilc s interest In the work of I>r 
Abrams nnd other IniiMirtnnt factors make It beevyrnlng 
la the M iKNTiyn Ameruan to conduct a thorough and 
far reaching Investigation so that the troth raav be 
found and made known 

Radio Communication 

Radio communkatUin Uas maintained Us unrelenting 
march of progress during tho past twelve months Not 
*nily have there l)een marked advances In the popular 
Ixed form *»f rudlo known as br*>ndcuHtIng but also In 
til* Niilous vliiillv liiijHirtant, workaday sIdp-t*eshore 
and shori'-to sliore coitmuinlcatlon which goes on 
stiwlily without attniellng inueh attention 

III evirydav radio <‘*mimunIciitlon the past year has 
Usn m irked l)v an Increase in the nunilter of high 
fM>wcr stations proving again that radio is flrnilv estuh 
llshod in the coianarcial world as a means of rapid and 
difHndabh ( lunmuuk aH*>n 1 hwi, t*H> tlure have Iw'on 
various iiincHnthtns hv way of Improved eodts and auto 
math tninsinltl* iH and r*‘c* Ivors liavlng for their obj* et 
the Hi)*H^dtng up of rmllo trafllc T(i*'s* are radio s 
answer to Hie challejigt^ of the cabk companies which 
have also engaged In siHHdlng ii[) llieir trafhe by Im 
proved cable dtsig'n and isiulpniint 

Sipiiu piogriMs has hisn mad* In the haltlo with the 
auh *n*m\ of ladlo — stuH* — the ‘hmlwH of apa***. 
whhh It t iia* s tni* I f* re H( riously with Hu handling of 
radio biisln* mh Other pn»hl* ms ulw) have reivlvtsl their 
(111* shjir* of attenthm during the year Just closed 

Hul if iM in nidlo broadcasting (hat th* marked 
pMvnss ha^' Usn mad* I^mkid upon as a fad in the 
iKgdnnlPg 1 ullo hriMuhasilitg has now Intnndiofl Its* If 
pullv liiiiiU In Ih* naiHnc of American life This is 
dm to t h* comm* ndahle efforts of th* broadcasters 
who during th* past twelve months have htsn steadily 
Improving Hair programs Uadlo englniers have given 
Uh h*lUr and IkHii unumtks until t*Mlay the rndlr> 
amslc Is (juil* on a pui with th* liost plionographlc 
n [irodiii tl*»n I he ftoviruimnt lais given a hand by 
way of new hgislatlon wlihh Imssirvisl to clarify the 
W)iv*»-length muddli iind* r whkh rudlo hroudcaHtlng 
lalHire*! at the beginning *>f Hie past year Then too, 
the nuinlioi of liromlcustlng stations wlilcli reached the 
high wat*r murk In e\c* sh of WM) last June has been 
H(*udilv d*s lining ever sln*s making for better radio 
hr*»fi*l* asting through th* (llnilnatlon of much unaeces 
sary Interfer* mn: 

At Ih* i*s*el\ing *n*l the work of tiie engineers has 
iHvn very mmli In * y bknee Hetter vncnin. tubes 
have l)e*n IntrfMluctd as well as lietttr transformers 
to pnivUIe Im tr*r iiiiislr from hitti r loud 8p<*ak* rs New 
clKults Imv* mad* their appenran<e causing many of 
the old *Ir< lilts to bcsmnie nbsok te Most lmi»ortaut of 
all liowtver tho radio Industry has Introduced the 
inidio rcvelviug Hot In the form of a (rue household 
artUle by enclosing the set In an attractive cabinet, 
making II * ntlr* Iv self-contained and rcim^vlng all 
tracts of null*) Xlins the radio is*celvlng set of thl* 
kind kimwn as the ‘ furniture radio, has been brought 
Into til* flmst of living nsans there to take Its pemion 
ent place Iieslde the piano and the phonograph That 
Is the significant thing In the radio history of ll>23 

Railroads 

AlUiough as noted alwve, there has been practlealty 
no iKw mllmad construction there has been as great 
activliv as limited fxinds permit In the conalructlcm of 
addltl*»na! tracks on (ongested fltret<hes of roads and 
In rtsswerlng all loadbetls and track from the and 
state of deterioration Into which they had fallen during 
their ad lain I strut km by the United States Government 
Great <re*llt Is due to tho railroad executive* for the 
vast economl**s they have achieved, and the substantial 
betterments which they have been able to make In the 
fac'e of lower rates and general labor troubles. For the 
first time In mnnv years the total length of track In 
tho country has fallen below 2fi0000 miles In JuDO 
1913, Ibe United States possessed 2SS,470 miles of 
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truck on rN*cember 31 lUHl tliere won jr>9 7(rj miles 
but ut Oic becinnlnic of 1923 then wtrt' onl> JlOJTt 
miles of single truck Tiie hard times whlcli the rail 
roads are passing tbrougti is dinionsiratisl b> a com 
parlson of the nuinl>er of trira and lommotlve't built 
Curs and locoiimtives wtar out they must be replaced 
quickly and conttnuouslv In 1S98, 2 new loMurm 
lives were built in 1900 0,0^2 and in lOn 
whereas In 1922 only 1 W I<M*oraotl\e8 were built 
Again In 3914 1091 new puMKenter tars wen added to 
the e(|ulpnient, in J022 (miy 747 in 191 I 207 084 new 
freight cars were built and In 1922 only 00 717 These 
figures show tiie fulllU> of a further rediutlon of 
frelgld rates In railroad cars then, is continuoun sub 
stitutlon of steel for wikkI Ix>coinotlves have appar* 
ently reached tiie liirilt of size, but there is considerable 
activity in the development of new tyiws designed to 
equal tiie work of the steam hKomottve on n smaller 
ronsmnptton of fuel Neliible umung these is a con 
denslng turbine locomotive built for the Swedish rail 
roads which in roaqatillon with steam loroiiiotlves, 
hauling express trains i»f tlu same weight, has reduced 
the coal consumption bv pc^r cent 

Automobile and Motor Truck 

In both tiie autoinoblU and tin inotoi truck we have 
the most i>erfu t mechanical device of the jjrestnt day 
The autoinohllc in its passetig* i carrjing caput ILv in 
pn>[>ortIon to Its weight Its hw\ coiisumplltai td f ut 1 
its rellahlllty and gentril ct)nifort stands far In the 
had of any modtrn mniiis of trmU The samt high 
praise may be jiistlj gi\en to the motor tnak in Its 
ttwn partldiiur field of work. The imrtnnuiants of 
llie future are foieshadowcMl In such devlcts as the 
four-wheel hrakt' and the preheating td the tharge, 
both of widch in their llinltod appUtatlon huM gt\tn 
cxctllint restills To renthr the autoiiaddh nlM*ilut« 1> 
perfec t then should Ife de vcloped some nut<»mur)< 
meiliod of \nrylng the rhhness of the inlxtun to meet 
itu ( hanging rnndltlons id load and soim gmlus should 
tlevtlop a substltutt fi»r tin present Hhlfllng gears, nr 
w tint Is sonit tlnu < iilU d a gt ii It ss gt iii Ing In 
spite of the enormous number of tars (lu aut(»mol)IU 
Industry continues to grow leaps mid tamnds in 
evltalily this has hroug'ht serious prolih ms of traffic 
control In our cities and evm on <mr higliwavs Tlie 
Butomolille interests realizing this Hho\ild find ivcry 
;H)sHUde assistance In llie developimnt of tlu Ik si work 
able plana for tralfii control Ihe time approai lies 
(Indited it has already arrived) when heilernl laws for 
the control of higliway traffic should he set In force 
I eglsiallon of this kind In a natural c‘orollarv to 1 ed* ral 
aid In the construction of hlghwnjs We ncs-d unified 
laws that will apply everywhere throiiglmiit tin Unlti*d 
States The rapid growth of tho automobile industrv in 
this cemntry la shown by the fact that at the present 
writing we have about 12ri00 000 cars in the United 
idtates and over 1,000000 In New York State alone 

Merchant Marine 

The year 1928 has failed to bring about that revival 
In shipping alTalrs which tho world so griatly needs. 
The continued stagnation la due largely to the unsettled 
conditions In Rurope Until the prohlemp of that con 
tinent are settled and industrial activity refums to 
something like normal shipping will remain more or 
less in Its present stagnant condition Our own prob- 
lem revolves around the Shipping Hoard and ihe close 
of the year finds us apparently as far from a fmtlsfac*- 
tory settlement as we were at its beginning The con 
senHUs of opinion among our exi>erienci*d shipping men 
is that the Shipping Board should im dissolved, and 
that the Government ships Nhould be sold outright or 
turned over to private operators It begins to look as 
though this would be the solution ultimately udottted 
The event of the year in the United States was the 
going Into commlRslon of the “T evlathan” and the excel 
lent showing which It is making In the Atlantic service 
On her last trip from Uherbonrg to New York aim enp- 


lund llu ric'ord b\ making tin run In Uv« sevin 

Itours and twmtv miniiti^ witli an nv« rage spiid of 
24 17 knots la t longest du> s run Is ing <117 kinds In 
the l..c\latluin and ' Majestli of Gl 199 and fSISOO 
Ions dlsplai'ement, we Imvt m lust a v\/t whli ti prol) 
ihl> will not Ik exiinMicii fi>r manv vejrs to onm I In 
seilous prnl>U rn of dock accommodations will ti nd to 
keep down the size and llie futun oc» m going pussi n 
ger ships will lie ismtintid with a ntaxliuum dNpIaii*- 
nient of aUmt 3‘i0(K) Ions and a spied of about ilghlii n 
knols As regards new loiistruetioD llu most notabli 
fact is tin steadv In* m a^i In the nldtvi nuinln r of 
I di sel I nglnisi as cianpan d with sti imdriMn sldps 
There ire si \ oral vailitlis of lilisii ingiiits on tin 
markit or In loursi of ixfiei Imt ntal di vc lopnn at and 
of ihesi the Still engine width maki s a tomhhnd ns« 
of gas anti steam Is tlu most interesting and *irigmiil 
The two I Vile I ngim Is in ing ver\ fiiflv cvptoIN d and 
the protiahllltU s an lliut wltidn a f < w ><jirs tin Intir 
nal tombn^tio^ englnt will liave shown sm h an all 
around sui)critirlt> that it will liave (ompli ft isissis^lon 
of tlu til Id ex(ei>t In ships designed for special linos 
of servicv 

Naval and Military 

The outstanding event eluting the >ear In Naval 
affairs was tlu signing l>v 1 ranct of tlu Washington 
Tnafv for Ihe limitation of Naval ArinniiKUts thus 
nndtitng this tpoili making tompatl elTeollvi All the 
nations (oiuirmil Imvi now littur ile^strovul oi are 
i ngagisi in hunking <ii>tlu ships whoM le niova} Is niUtsI 
for 1)\ that tie <tv Its ht m lu 1 il i fleets an sis n iti llu 
perfett tjuUt width 1ms tiken tlu place of tlu angrv 
sionn width Hire idem <1 to bn ik forlli in tlu Pni lilt 
1 rtt oili agt d h\ this sin I ( ss the i 'nlle «1 SI iti s should imw 
< all f he rml hiJis of 3 HI opt togetlur wllli a projitisjii ini i 
slmtlui Mdutlltiii e»f htiul aim nm Ids \\ < Insuutl tlu 
MK ee ss of f lu U asliingt 111 ( onft ?< fue l>\ enir tiw n Jai ge 
CMiiti Unit hill U> ihe ntlinllon of nival etiulpiiunl If 
we appitiaeh h nropi In the same spirit we Is lie m that 
iMirtiju wouhl make a ejult k res|M»nse This might take 
the feirm eif a piennihe to case (in tinaiuial hurelens of 
llie ljuiope in nations t>n tlu oemditiem that the \ will 
eat down tlulr armies stahlllze tiulr eurrintlos anti 
balance tin Ir hmlge Is llu ledintttm eif armies it* a 
reusoiiabk figure wendel nlieve these nnllt»ns at ont e eif 
u heavy inireien eef e\|MiiM anel tin (onihlnesl ellest 
iidght well lead l(» an earlj anel satlsf oi v sittlement 
of the reparntiems prolile m Naval slop etmstnntlon 
hu« Ikh n confined te> the building ann eeanple lion of 
such vessels as were perndtteel liv tiie Washlngtt>n 
ireatv Great Britain has twei sue h ships on hantl 
and during tlie yeur we have put In eonindsslon the 
(kiloraeio iind [eracth dlv eennplcled the We-wt ^ ir 
ginla “ These two ships with th( Marvlaud eonstl 
tide flu Three largest and moat powerful battleships 
atloat The Naval Treatv took no account of unnniud 
KidpH, and tlu United StedCH Navv is relatlvch weak 
In cruKrH Tlie coiintrv slunild urge UTsm ( ^ingTcs-s tlie 
remstructlem of the KXMMItem erulBers reronimende d b\ 
the Gem ral Bonn! e)f the Navy Without theni our 
fleet ia badiv out of balance Several of our fast 31 
knot 7^99-100 Seoul e nils* re have N^n eoinndssiom d 
during the year and all e)f tlieni havt exceeded tlulr 
(ontraet s[Hsd I)iiilng ilu year Ihc Armv imnaii of 
Ordnance has elone not dde we>rk In the lievi lopnn nt 
of new of guns *f gloat power range nm1 fie \i 

bllitv that ire supe rloi to anv existing tvpo< abroad 
Kqualiy goeed results line IsHm achitved In tin (level 
cipmcnt of iiilUtarv trnei<»rH and motorl/etl artlllorj 

Aeronautics 

Tlie brilliant adde \f inenfu of the Armv tho Nnvv 
and a few of our private (Irma lu the field oi aopmnntle s 
ia at once a great iredlt to llie nation end i standing 
rebuke te> tlio pjirsinnmv and IndlfTereini which (’on 
gross has showm to the eli velopniont of this new art 
The close of 1923 founel this eountrv in tin possession 
of nearly nil of the nsordh for fllglit Tlu Naval Air 


Siiviit in winning tin Pultrzi r prize phued this 
(ntmiM fm In tin lend hv inniatninliig im uvi nigt of 
J-i 1 1>7 miles jin Inmi o\e t a tniingnlar (onrst of 200 
KlloiiuleiH with I Niiw ( mfbs jaeu nml tills js only 
one of a se rle s <)t res orils v\ lilrh lia\ I ^Ive n tills unmtry 
ilH iininlst ikiibli U tut in lute inntional ( oinpe tltitpn fi'ln 
1 r tns( ( pjit Ine tit il \ It ill Se r \ It e h m it hie \ t d re mark 
abU results l>y lntre«due In^, a contluaous night and <hiy 
si I \ j( i he I wes n New ^ oi k ind S jii I nine Ise o On 
\ugiist 2tid tlu mall w is hr*mgtit tnjin Sim I mneisto 
to Mlnc*i]a N ^ In tiienti six. Inium, founts n infiintt s 
On the folliiwing dm imdln r hatOi of mall arrived In 
Iweiilv six hours stvinlesn minnti fepnillv gmtlfvlng 
his hes n the iMproiiiuine tpf oiir first dirigible of tlie 
/e ppe iin t \ pe tin Shenineloih built hv tin N ivv ime! 
fiowTi b> the Naval Air Strvlee In a Herle*H of long tllu- 
I iiK ( (Ilglits eveiv one eif width his bd n coni pie ted 
wlllninl iiilslnip lids ship li is proved to lu in every 
resjKit a great sate ess It nnirkH a new era as being 
tin flist /e piM lln |<i Ik mtiielv fillesl ullh helium gas, 
'llif xrv siuMssfiii itirjiliine niis t (irrled out lati In 
the \e ir hv tlie Vrmv \li Seivlce at Mlnoeda was a 
icvelnihtn I* the pnhlit of tin gie il jidvnme whith ha« 
besii innde In kihs d imtl e onlrolahillty of tlic IiteHt 
1 \ p( s of 111 K him s lull It for \iinv servhe Nevcrtlieles-s 
in spite of tins hrilll int w*iil t*> whhh a few patriotic 
pilvtile linns hnvi so gn ith tonirlhuteel as designers 
and hill hie rs ed alt plain s the (»ovemnu nt of the 
(t)unti\ is sliipwlng a hn k of apprethitloil tJiat Is imikI 
tivelv istipuinllng (tpngnss has lulled lu spile of 
nigtnt ippeals i iki imv slips towards the passing 
tpf those laws for tho ugnlatlon ipf fivlng whlcli an no 
tiinnll} m e di d ImpIIi for tin ene ounige int nt id ivlators 
ami fepr the proles (ion of the lives ejf the pilots, the 
pisstngerH tind the puhllc at large 

thuricity 

One ipf tin gre at jprohlt ms In the ehH’trIcnl world 
toil IV is that rpf di\el(ppln„, tlu latent wiite rjeowers of 
the ponntrv rlimugh a i oinpn In nslvt anel llniroiiglilv cf» 
eudlnaltsl se )if mc w hi* h will d< m Iipp riic maxlmuiu 
iiiin unt (pf pcpwer wllli i nuximuin possible dlstrlhutlon 
it i rijisppndilv low (p)Mt I ppt spune veuis then has 
hoen prestnled for * oiislel* i iitlon what Is known nH Gie 
SnpirINiwei sp heim wlii(li lovers tin Icinling manu 
1 le t 111 Ing s( I 1 1 pii of tin e mint i \ I\ !ng lietwes n ( anada 
and Wavhlnglon and leaildiig from tin Allanth eoast 
to lln Mhglianv M*pmitnins lids plan if (urrtcel out 
will e|t \* l(Pi) 111* w it( n'‘'we r *>f the St I awrence River 
of MugaT*!! and etf the other lesser streams and rivers 
w III t Nliil ll-li Inigi e * nlial i>**w* 1 stations in the neigh 
Ispiluiod oL the \ iilous e**al fiehls and will gather intei 
one gre at e *nisol|dat Ion t In fire‘s( nl widelv se altered 
priv lie liv (IrcM les ( 1 le and sle nm e lex t rh powt rplants 
It will teed llie aggn g ite iMiw* r thus steiire*d Into one 
gieat svsiein ot dlsti It)nt Ion fnun which the users will 
elrau their jpowtr as and whore If Is respilred The 
eiiinoinv Hills seeijird Joprestnts the annual saving of 
(pvei itiHHKHKHt tons *pf e oil Tin franfimlssion line 
linphhms have grrtwn with tin stntehing process anei 
I he \ hive e*pim in fp>r n large share ed tlu rest art tier 8 
iitUiHlon llu past vein lias been marked by a esin 
tlnnatl*in e*f tin mllllfpn volt oxpe rtments of tho pre*ced 
ing vear wltli Ihc n^-ult that aslele from the s^jectac 
idar mm b pr n tie d Infonnedleai has Iks n gained 

Inlereslln,,, piepgnss has 1 k(m made with carrier eijr 
lent tehpbemv nnl e arrie r e nrretu control Bv nieaiiH 
ppf a farrier e iirre nl It has isxn imsslhle to telcplnme 
ove i high jMPWi r triinsniisshpu lines om r sires t-e ar 
t reille \ w It e s and 1 ra* Us and over lighting circuits 
The pislveai has w Itne sse d I he Introdm Hon of e nrrkr 
eiirrent te ie ph**ii\ over I<png eiistani e ( r msmlsshpri fines 
for eiivuilng * oinmiinlf it bin Intwesn Hn main g*-ner 
attng stalhtii and snti statlepns und also ovoi lighting 
sv stems fepr I In purpose of hrliigliiM wlrf*i wireless 
imisie anel Ijdks into Hu honu (d e Us trie light r on 
Slime rs Mset It has lx*e n eleiin*nstrnteel that carriftT 
enrrent ( an be emplfiveei feir contrepfilng operuHtinn at a 
dlstanes 
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Our Abrams Investigation — ^IV 

Odds and Ends Gathered from an Avalanche of Correspondence and Several Interviews 


By Ausun C Lescarboura 

Secretary to the S<JrNTi»ic Amerkan Abrams Investigation Committee 



HE trulli or tlu fnlsltv of the tlaiiiiK made 
f<>r rlit KhKninit lieacthniH of AhniinH 
T(vlml(|ue otlitrwiHe Known as U Jt A 
ftii short, will novcr 1 h settled by ar^u 
rneni, ho fai as llie thinking; jmhlU N ion 
< ernwl rVHplte tons uik»u Iouh of liiera 
luH (lesplti thousands n)Km thousands of testlmoninls 
Iff wondeifiil (iiriH despitt t)lt1( r adatks on E U A 
hiiHcd on si]l»ei 11( tat tMUTtinatlou tif tlie claims nnd ittsm 
nil Imomph te H(ud\ ot the tislmhiiu Itstlf on tlie one 
hand, and landaton urtliles Imsed on blissful li^oranct 
<if tla limitations of tlu tu hnh|m on 1 lie other dcsidti 
deiiiitiiMl ration nf(t i dt niotintral ion mndt uudtr <ondl 
tlotiK o\t t uhhh tla tint Nti>^ itors hme little If any 
fonirol the wtold still units for < leHn-cut, istslllvt and 
und< 1 ^tandahh e\ Ideniv has(d on rli;id Impaitlul yet 
thonait^hlv (s>n\ lining tests 

1lie laiiden of pnaif Is on those who 
( hilm that a m u leut f ton prorlm Ini; en 
t\uy 1ms Iks n dls<o\(r(d and hamessed 
Ue ap4 told hv Hr Allart Abrams of san 
I rant into tla oili,lnatoi of this new twh 
iiitpie of dlai^nosls and triatiiant that hv 
w<urlnv, »* SIMM limn of human lihsid tin 
sl/A of a nhkd on a phes of white hlottlni^ 
pa|)er and then pini lui. tills blotting paiM*r 
In an tleftnmlt ilnult m* called, proi>crlv 
t^ronmh d and in< haling in Its path a 
healthy human 1 m In^ the electronic dim; 
misthlan (an hv ‘pinnsslnt; the abd«>- 
inen of the human In Inj; or “reagent’ 
detenntn* the si \ tin condition of lasilth 
tlie dlst uses prt sent If nnv and the p«»len 
liulltv and hMallon of tin dlseasts or in 
fections In tlu Nalv of tlic iierson fnan 
whom the hliHal sprdimn was originallv 
taken It will l>e noted that this Is u 
diagnosis hv prow so to speak although 
tlie patliXit himw If or herself (iin lie dlag 
nowd in person If preferred 
Tlio i hilniK lire fantastU b vervono 
admits as min It Thev are certainly not 
In accord with standard electrUal pradlee 
aUhoii^,h wlrea, rhcs>stnts resistant^e wind 
lugs ground plates and other paraphtr 
nallu slninplv MUi;*,estl\( of elect rh nl 
(Miulpment are emploved and electrical 
leiins such as ohms an frwlv uwhI Tlie 
(taiins are far removfsJ from orthodox 
nndhal scleniv Indetd Ahrains an 
nonnees In no uncertain terms that ortho 
dov medicine is lamknipt at this verv 
moment I Tiie claims hatlle the wUntist 
hi is either Imnnd to say tlmt a drop of 
hhMid ( unuut give off emanations wlihh 
will till everyililnk about flu ih rson from 
whom It was taken Imludlnj, evm an In 
fiMtlon under u cirtaln toolli and a siaK^ 
hunt of th( n llglon and tin rarlal Hfriilns 
if niHsl iie or lie is siniph bewildered ns 
whim he sci s the clever coiijuior pull out 
a pail of laiiidiM from u jarfintlv proper 
Hfik hat n* is far from (smvinted of the 
validilv of tin (Inliits bill at least, lie 
(iiiinot Kuv Just how H Is done 

It Msins strain,! that these emann 
ib*ns nf ih( human hhK>d and of drugs nnd of dls- 
t iiHi d tlsHiu slmuid have (stain'd The attmtlon of jiroin** 
Im nt sdMitNts thituigliout tiu world So mucli work 
has ulrtudv 1 m t u dom on the ohs ironic theory that 
Huuh this pbawi Hhmild lonj, ago have come In for Us 
dm slmu nf aittnilon U deals with hum in life Itself 
Ihun wliltli theie Is noildnj, nion lininirtant Then, 
tt)o U stMins h(rnin,e that Ihest chstmulc rt a< tlnns 
should he (lilttttd and (hiHsIHtd h\ means of nlnlhelv 
tiudi Ha ostnts vv hh h upon lalMO ntorv ti st oftm prove 
!tmc(Uiate ho far as thdi (ItHtihil valms an con 
(M m*Ml Ym th* dlngnttsiK hasiM on ohnmj,e not only 
for thi hit ntltii athm of the <lIscas^^H hut als() foi the 
degrei of athUtlon 

lAd: us HIM what thi (lalniM an for (his bJ U. A. 
teihnlnue. llicv mav 1 h HunnmHl u]» as follows 

1 All substances j,lv( off radiant tnergv Unforfu 
nntelv sc Viral substanci'^ mav i.lve off the same kind 
of energv whhh conipIKntts fhi mniter 

2 The energv from tin hltHal of un Individual repre- 


Mnts ail the uttilbuteM of that Individual, including his 
disi am proceHses 

1 hath dlHcam and dtiibute ghes off Its own 
p(M niiar kind of <*nergy 

4 T1mh( (iiergles can be tramunUted bv njetallie con 
dmtoiH, tan tie dlfTt rent hit e<l from emh other bv means 
of (oils of wire Imving dUlorent degrees of resistnni'e, 
and tin iiottntlnlltv of emh energy cun lie estimated 
b\ arbitrary imlts of nuasiirements 

Emh of tJa^se mirglis when conducted to n living 
human subject knowm ns the reugenE causes definite 
n actions tlmt Idmtlfv tin tnergy 
d '1 he n ai tioiis have to do with slight changes In the 
(oDi of some of tiie tiollow organs of the tiody, or at 
least n flmnge that (an Im detected bv dellente per 
Missing by rulildn;, tlie HU|)erlni|H>Hed surfuie of (he 
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STRAIN NATE RHEOS 
VIBRATORY RATE RHE 


Th« blood ppoctmen fmm (he patient 1 b placed in th* dynumiBcr shown at the riiiht. The enmria 
donv frtTm the blood Mpoefmon are uathered and conducted to the healthy human sabject or rfa-> 
Kent who raoea weal by means of the proximal «tectrodiu These emabatlonB set up certain 
ohanpen tn the hnllnw ortfan* of the rodKeiii s body (which may b« deteeied by percuielng aa 
whown The naturo of the dlBoased condition of a patient repr«M*nt*d by his blood Bpeclmen la 
daturmlnod by the vibratory rato which ii obtainad by the first realstanoe box known a* th* 
vibratory cate rhsoatat The location of the dissaswl condltlrm la detenBin*d by means of the 
aeoond or atraln rale rheostat. The i>oirndH\ity of the disease Is read off lb ohms oo th* 
third or mcaxurinir rheostat All rextstampn are eonnected In series. The patient Is diagnosed 
by proxy m to speak 

How the K. R. A diagnoslH is conducted with the usual blood specimen 


iHidy with ti gluRs or Imrd riit>ber rod, or bv a difference 
of texture of tile skin ns dtp (ted liy the lingers and nt 
times h> u chiinge In tolor of the skin over the organs 
In whhh the reiicthm tnk(s place 
7 These merglts art “f ii vibratory clmroettr nnd 
tnch dlKease hus Its ow'd particular vlhmtliin 
S OeiTain drugs linvt u slmtlai vJhrtitlim to certain 
dlw uses tuirt tin refore Ihos* drugs have u destructive 
action on the dlsea«*os to which they correspond, In 
uixopd vvlih willknowTi plivslcal laws 
1) An Instrument talUd the OscHUiclast, or “wave 
smuKher,’ has l»e(*n dt vised by Abrams and It Is claimed 
bv him thit this tippiiraius develops a form of energy 
Imvtng u range of vihratniv rates f^liullnr to the r^nge 
of rat* 9 Inherent In the dHlerent diseases of the body 
Tliese » re the hnslc diilms made for TO R. A From 
time to time Dr Abrams nnd hla co-workers have made 
other claims of n stin more stnrtUng nature, such as 
determining the rellgton nnd nattonallty from the blood 
specimen , measnrlng by nu'nns of ohniage readings, the 


distance between the blood sifedmea and the person truiu 
whom it WHS taken, the diagnosing of a iHttlont by 
means of bis photograph wltlch is said to serve tn pluoe 
of the blood speidmen, and the diagnosing of such pay 
chologtcul phenomena ns love, fear, deception^ and so on 
Whether these additional clulum are to be taken aerl 
ouslv or not wo do not know Some of them have un- 
doubtedly done imtold harm to the Hk R A cause, 
Inasmuch hs ther have been turned Into powerful 
ammunition bv the attackers of this eiectnmlc tech- 
nique Indeed, we have been asked by some of tiie 
leading ERA men not to take tliese additlitnal clalius 
seriously, inasmuch ns thev were merely ext>erimentB 
and mere diversions, engaged In hv Pr Abrams and his 
students In the San Francisco cMnIc, as an offset to the 
serhms and rather tedluus routine of diagnosing blood 
Hltecimens hour after hour 
Now, when the Sciiuvtzfic American 
embarked on the dlfitcnlt quest of In vest! 
gating the validity of the claims of Ur 
Ahrams and the electronic technique as a 
whole, U was under the finii Impression 
that the claims and the technique were 
detlnlte and well established For one 
thing the Ahrains method of diagnosing 
and treatment Is being used every day of 
tl]e^eHr Next we liad been given to under 
stand that it took the place of orthcaloK 
medh Ine when the latter fulled miserably 
Ihen too, iiian> M U pruc*tl doners have 
taken It up, aRer bK*oinlng convlnoed of 
Its merits Again, we had undergone an 
elfHtnmlc diagnosis, and had heard our 
state of health reviewed with cocksure 
definltenenHi and dispatch , It was this, that 
and the other thing, with so much of ea<?h 
It wuH a matter of precision, so it seined, 
us compared with the relative uncertain 
ties of the usual orthodox diagnosis. We 
hud no way of determining how accurate 
the dlugnoslM might be We were Informed 
how eriT, that theelectronlc dUgno^ should 
run ot least 75 per cent accurate, aa com- 
imred with 4t> per cent or leas for the usual 
orlhiMlox diagnosis To which we can only 
add that these ure not our Dguroa, but those 
of the electronic reactions practitioners 
And we ure no means obliged to accept 
them as flnal ut this state of affaire. 

Is It un> wonder that the Boucntific 
Amkulcan felt that t!>p basic claims of E. 
K A could be anulyaed In aliort order? 
We were imder thi firm Impression that 
an> BRA. practitioner could give us a 
Mutisfiictory demonstration, proving that 
the rea<tlona Us^k place In the delicate 
nerve centers of the human detector or 
reftgenE and that these reactions, In con 
nectlon with the diagnostic apparatus 
could serve to Identify unknown blood 
sampk>s, germs, and other things. In one 
of our lnf(»nrml calls on B BA. we 
noted that the practlttouer made use of 
tln> vials which were said to eontuln dis- 
eased tissue and germ cultures. These 
vials served to check up on the accuracy 
of the diagnostic apparatus, tite reactions of tbe reagent 
and the skill of the dlugnostltlan. 

As a starling point, we Invited electronic practitioners 
to O(joi»eratc with us N>r we are investigating tbe 
electnmk diagnosis and treatment technique as a 
whole, and not tbe Individual pmctlthmers. We have 
emphoslsed that iwlnt over and over again. Fu^the^ 
more. In keeping wUh this ptdlcy, we have refrained 
from mentioning t^e names of those who coopefats 
with us feeling that the purposes of our Inveatigatlon 
are better served If no names are given And In con 
firniatton of tbe wisdom of this policy, several B. R. A. 
in«t hove already voiced their approval 
It is but fair that we mention here that so far only 
(Hie electronic practitioner baa come forward and co- 
operated with US in a test. This practittoner, whom 
we have called Dr X underwent a test to dUgbose the 
content^ of unknown pure<ultura vtklA A formal 
report of this test appeared in our November issue, and 
the results were far from cmivlnclnc, 
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MeoiiMhUe, no further teats bare been mude« mutJi 
U) our dtsappolntment We have been promised tests 
and it does appear at this vitittntf ae though we shall 
have some real cooperation In the vorj near future. 
But from our first test to the present i«iitlng» little has 
been done except to listen to the crltlUama of our first 
test on the one hand, and to reply to these criticisms 
by correspondence The HI R A. fruternity which Is 
rather numerous, has been devoting no little time and 
effort to arousing a storm of protest on behalf of the 
practitioners and their patients who clulin to ha\o 
received very definite benefits from E U A. One E VL 

A. association even went so fur as to send out a form 
letter to practitioners, uri,tn 4 , them to ask their suttHfiod 
patients to write to us, protesting against our methixls 
of Investtgallon, assuring us i>f the wondtrful merits 
of B U A . and urging us to be fairer and wlw'r In 
our selection of cooperatrirs 

Unfortunately, we find It 
necessary, In view of the 
avalancbe of mall that has 
poured Into our offleo as the 
result of form letters, to 
enter Into the personal side 
of an B. H. A. tangle, very 
much against our will We 
were not very long at work 
on this Abrams matter vihon 
we discovered the dissensions 
In the electronic ranks Fx 
temnlly, this new electronic 
teclmlQue appears to he one 
and Ittdlvlidble, headed by 
Dr Abrams Internally how- 
e\er, we discover that the 
electronic technhiuc Is being 
broken up Into several varia- 
tions, with more or less ad 
herents for each variation 
Thus there Is tlie genuine K 
B A. technique, used In conjunction with apparatus 
approved by Dr Abrams and manufactured b> ii lalstra 
torj in which Dr Abrams Is dlrectl> Interested Then 
there is what apiieurs to be the E R A technhiue 
making use of non Abrnma apparatus which are refer- 
red to as “bootleg' apjmratus In Dr Abrams own 
Journal Lnvtl> tlure are decldedlv different electronic 
techniques whldi bear but a remote resemblance to the 

B. K. A<, and which make use of as man> different 
types of uppurutus And needlCMSs to say there are as 
many shodeH of opinion us there are different techniques 
and appamtua and each camp insists that It has the 
terj last word In ele< ironic diagnosis un<l treatment 
and that all otiurs are unscientific, Inaccurate and 
■lore or leas worthless 

In explaining uwiiy the failure of Dr X the B. R A 
men ha\e betm rutlier unsiiortamiin like, to saj the 
least The main reason ad- 
vanced for the failure of Dr 
X to make gi>od In our first 
test of electronic technique, 
la that he la not on B H. A 
man and Is therefore im^oni 
potent We have been ac 
eased of Intentlonullj going 
to n non BRA practi- 
tioner Whv go to a non 
ERA prRLtltloner w ho 
uses non ERA iipparntus, 
when you pretend to he In 
vestlgatlng Dr Abrama? we 
have been asked 

Again we say we are not 
Interested In the personal 
side of this Abrama question 
We are Interested In the 
blood emanations, In the 
little rheostat switches, In 
the delicate nerves of the reagent. In the electronic re- 
actions, and In other phases which If they can be 
pro\ed to bo genuine, open an Important field of 
research to the scientific world We care nothing about 
the opinions which electronic practitioners bear toward 
one another, and wo have not set up our commltiee as 
an examining board to pass on the training of the 
various BRA pructltlofiers 

As to whether Dr X Is a genuine BRA practl 
tloner, It Is not for us to deride We were under the 
Impression when we undertook our test with Dr X 
that he was o genuine BRA practitioner We be- 
lieved that he was using the Abrams method We saw 
the genuine Abrams apparatus In his laboratory 
although for our tests he made use of other apparatus 
which he claimed was more accurate We saw him 
using the Abrams **Atlaa“ — a loose-leaf book containing 
data regarding vibratory rates, percussing areas, and 


so on — In going about hla work, when he ftiund It neccs 
sury to diagnose for UlMase rates outside tJie usual 
routine 

In reply to Dr Abrauift' stHtenient that Dr \ 1 h not 
u genuine ERA practitioner and Is thmtori unfit to 
cooiitrate with us In our investigation wc take this 
opportunity of stating that Dr X has sabinltltd dticu 
inentury evidence whUh ton\lm'es us that (1) he was 
one of the original pioneer class that Dr Abrams 
taught in 1911 and then again in 1911 (2) tlmt bo 

conducted an exi>crlnientiil station for wviral >eai8 to 
test out the teachings of Abrams (3) that in the sum 
mer of 1922 he t<H»k up his third course In tlie Abrams 
toclmlquc, this time at llu auttKwix4*4l i-ollege In Itnid 
fiird, Pa, under Dr J W King the de in of that 
college, (4) that after he finished Hits lust ^sairse Dr 
King orders! his diagnostic and treatment outfits dl 


rectlj fn»m Dr Ahruins, all of which constitutes wlmt 
la prtsuinablj mivasary to liccome an ERA iinull 
tlontr Furthermore tht docuiiicntan evidence Indi 
cutes that Dr \ not appro\ing of tin. business methods 
which g<»\em the rental and use of the gtnulne ERA 
equlpmtnt, decided to ust other machines and to retain 
Ids indi iM>ndin<( in di \eh»ping elis tnmh teclmlqiio 
To (juote Dr X, with regard to this matter There 
can be no othtr reason ttian the fact that I am not 
using the nuuhlntH destgmd bv him tliut gives him the 
exiuse to sa> that I do n<d represent the genuine D R 
A methmls To sav the hast 1 esmsidfr It most unkind 
fuid ungnileful of L)r Ahiams to make siu h a state- 
ment when he loiows to thi contrurv tsiMHlallv know- 
ing as he does how, iMsansc of iiiv untxasing devotion 
and lovnltv to him and Ids woik for the past pn jtars 
I have suffered all any pioneer of a new innovation couhl 


suffer Fighting as T si III am for the same t nise ns 
lie Is 1 am astonished also at tlie uppnri nt total abmnci 
of wisdom on Ids part in putting obstacles In nn wav 
Having presented thest facts we shall dismiss the 
Dr X and Dr \hrams toutroversv for nothing Is to 
be served bv our engaging In dlfferencts betwtsn < lec 
tnmlc practitioners We nn* allU Inltrosted In those 
blofid emanations and tin dclicntc rencthms and the 
rheostat switches, nothing i Ise Dr \ has takin ivtsiv 
tlon to our printed Mihniint regarding the ‘"Ivphold 
Mary" case whldi la has been treating An Investlgn 
tlon of the various diKunants In this case reveals that 
we were substantial! V lorrect In our re|x»rt of the facts 
hence we do not find ours* Ives culleil uism to publish 
more about this matter which Is rutlur Irrelevant to 
the general question urdi i ilIsenHshm still om more 
point. Dr X wishes to make It clear that he undertook 
the teat as an exiverlment because ht had never before 


worktsl with puit gt rm (ulturcs and that hi did not 
e\iH.s.t the iLst to 1 h niKirttsi We lulH)reil under the 
Impression that \\i uert making a dtfinlli tint, rutlicr 
than an (.v{Mrliiunt If ttun lias bevii anv iidsunder 
Htnndiiig In this coaniiilon w( an \i rj verv i**»rrv 
Meauwlilli will ill ihls fuss ahmit Dr \? The 
qut^tlon Is mu sm muth whetlur Di X Is a genuine 
^ It A or not hut win liar pun gt rin cuttunHiiin be 
idint ith <1 1I< u vu si rlki ino( h< r rif t I ium < oik mvi r 

slal miittMS of wliith P U ms iuh ko prraifl<_ AVe 
liuvi 1 m in uKsuri d li\ wmn D R V nun that laire 
gi rm lultnn s laii la difinltih Idintlth d, and b\ oihers 
that the\ ( aniiot llu pn pondti ano nf opinion ms nis 
to be that thov mnnot and iiit iImmK n ndv to sit 
dowTi OK our first finding ihal pun gi nii lultuns lan 
not at this Siute of tin art In Idinliliid i >3 iiu uns of 
the i h ( tronic reactions diagnosis i lur first ti st imlnti d 
tnwuid tbiil d(s Iston and 
tiu nun fill t tliai no other 
eh i t ronh diagmont h ian has 
(oiia foiward to underliike 
the Hiiiui- test whhh J)r X 
HO willinglv undertook, would 
sirvc to confirm It Om L 
U A man in New \ork ( Ity 
Ims been working for KOvtrnl 
niontliK with gtrni cultures, 
Hlitelding thmii with lead foil 
and trvlng out varlons Ket 
ups of atiparatuM but at tliia 
w riling Ids exjH rlnientH have 
led to iinnatlRfactorv results 
It Is well to reim mix r 
that we Invite all electronh 
practitioners to eooperutf 
with UH Time and again 
wt are asked whv we do not 
go to Dr AhraiMH InaNinm h 
as tie 1 h the foremost ex 
IsmiiK of ihi UcKtronlc tech 
nlqup and Is liest qualified to give us csmvlnclng pnMif 
To width wt luiHten to add our full agrenment with such 
vkw s and suggi Ml Ions Onr InveHtIgatlon was no 

siMiner announced than Dr Ahrums wruti to us, offering 
to c(M»i)iraic* to tiK end that the truth might bo made 
knowTi to tin Mlcutlfic world We liiivi gladlv ui'coinei! 
this nmiM ration and wi certainly appn date U 
Through tlie kind ollkea of Dr AbraniN we have re- 
(Slvid niina pons piines of literature regarding this 
subjiif wldih havi sirxid to glvi us a rut Iter extensive 
background of Imowleilgc so as better to direct our 
< llortH 

Tlie suggf'<thin Iins lx*cn ndvamod that we should 
w ml a rejin M ntalive to the hdioralorv of Dr Ahrums 
in San I ram lx o Truth to till Dr Abrams himself 
suggi»^tid our ending a man to ids hdioratorv Were 
our InveKtigatlnn a mere imiiKr of rtpitrilng Interesting 
opM rvationn tiu Idi a would 
Ite gindiv carrli d out for 
I litre woiihi Im no hi tti r 
s t n r V thuri that of Dr 
\brnms nt work Itut Inaw 
iinah MM tills Investigation 
Is of i strlous wlenillh na 
tiire idiiilng to arrive at the 
hash fm ts ratlii r tlinn to 
n iMjrt im n liiipri ^-.llpns we 
flnnlv ht III \i that i vIhU to 
Dr \huniis lab uatorv Jh of 
MH^indirv imiMirtanu at this 
time \n doubt such a vlnlt 
would M rvt to wltm sm nu 
nil mils Htaitling deimmsrra 
(ions hut II In well to Ixar 
In mind that di monntra- 
tPuis <lu not eount ns evl- 
denii in a HiUnllfic Invest! 
gallon Tests condurti d 
under test eondiflons mii-'t conHtltuti the neeessorv ev! 
deni I on wlilih ii llmil and lasting verdUt tan In hasiHl 
Somi timi ag'i we were fiivonxi vvKIi a vIhII of Dr 
Ahr ims pi rMinal n [in m ntathe during which tlie 
question of looinrallon was dlMusstd at lingth We 
Nuggisti^tl a numtier of simple terts vvhich might be 
conduitid at this time wltii Tir Aliritns sm h as the 
foi warding of hlofid s|>eelminH to San T randseo to Im* 
iIlaguoMt d for UM rill ri are anv niunher of hliMid ti HtN 
width might Im undi rtaken iind width wonhl dtsi lone 
In siiort ordir rht fundamental value of the electronic 
diagnosis And tlien dav In and dav tmt Dr Ahrams 
Is dlagTioslng bliMtd sikh limns Hont to him hv Idn practl 
tloniPN throughout (hi nmntrv 

PleaKe note Hint we are as anvimis Hud the tefltK be 
fair ns are tlie dectrnntc prmtlHoners We desire to 
obtain roRultH We liave not the time to make teats 
{Continued on puftt 69 ) 



Tha Abrama Raflexophona ahown at tha Uft. eoDalata of a realatanoe box with Uirea multi point awllchea. The flrat twitch 
Introduoee reelatance In atefMi of tan ohm« the Nwond IntroduceR reaiatance In alngle ohma and the third Introducos retintance 
In 26thi of an ohm Tha three awitchcii or rheoatata are ronnectod in aerlex Uxually three of the reCoxophonen are erapioyetl 
aa ahown on the facing page The oenUr ekotch ehowe the dynamlaor with lla adjuatahle electrode* «nd hd The electrode* 
are connected with the ground while tha lid connection goes to the rheoatatle dynaml»ir The riicht hand akctch ehowa the 
rheoetatic dynamiter the function of which la to amplify the elect rnnlr energy 

Three of the matruments employed in the electronic reactions of Abrams diagnosis 


D oes a drop oi human blood give off emanatiom such as aic given off bp radio-atlive sufc- 
stances P Can these cmanaitons be galhet^d and tuned in b}f means of a banl^ of rtustance 
coils in senes, and led to the semttrve nerves of a health}; human bang ndicrc the}; cause certain 
changes or reactions* ? Are these reactions^ assuming that the}; do take place a reliable indica- 
tion of the passage of the blood emanations through the resistance toils? Is it possible h}; such 
means, to read the life /iistorv of a person like an open book, mcre/jt ^ of ^^ood ^ Has 
a new form of energy been iiscovered which contradicts established medical, electrical and m fact 
general science as it exists ioda};? 

5cei^g ansiVcrs to these questions, the SciENllFlC AmeRICAK has undertaken an invesiiga iron 
of the Electronic Reactions of Abrams method of diagnosis and treatment Positive pi oof of the 
Validti}; of the claims made for this nciv technique is sought The cooperation of eV€r};onc is mvited 
to the end that the truth may be learned and presented to the scientific world Sctcnfific accurac}; 
demands that the proof be irrefutable, and to that end a number of tests art to fie conducted for 
the purpose of ob taming positive evidence — T he Editor 
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Traffic and the Law 

The Unnecessary Divergence Between the Motor Codes and Customs of the Several States 

By the Scientific American Staff 


ITS AN old, old wtori but lets hwik at U nurneniUH fundamentals Very immy exlHtUiff Uws are mant of traffic over the open road and the city rtreet 

I HKMin Thutv ore 14 million autuim>bik>H wnmg loo, but the chtingUiK of a law la, on the whole, It 1 b axiomatic that the safe nae of the hlffawaya by 
iinu motor trucks In ihe UnlUnJ stateH a Bomewhut RlmplMr, und certainly a les* extienftive, all of na depends upon proper knowledge by all He of 

lust uhat diH>B this mean to tht man prin (ms ilinn the clmnUntf Of a much used highway So these laws, rules and customs. One Who Insists Upon 

Uhlnd tla whtvl trying to get fnnu Here In thin tnltlul Htthck uiR>n the traffic problem, we shall keeidng to the left will get smaslMKl up, but with him 

to There In tin UnHt time and with the di\ote our«elves mainly to the dhwusslon of auto- he tvllf smash somebody Who was datlfUlIy keeping to 

must comfort I mobile laws. the right, Vour Ignorance of traffic laws exposes to 

All tol<l we lm\e 2 800(KH) irdlen of public mads Here again the probUnn splits Into two halves The danger perhaps scores of people on foot and In other 

That makes rtve tara lo evtrv niilo of road Hut at law deals with two clusaes of drivers. There Is the enrs, w ho had counted upon your doing the usuoll thing 

IcflHt fto iK?r cent of the traffic Is u»nllncd to HTjdiXk) man who is bent only beating the game, who will It hurts you just as tnuth to be hit through the other 

mllett of paved road l^or Hii<-h highways the motor violate all the laws with a light heart if he thinks he fellow's Ignorance of what to do as though he bad 

coni-entrailon lumps to ad i^ir mile This would mean tun get uwa\ with It or If the penalty seems less than pursued you across the sidewalk and into a shop wln- 

a spaflug of too feet l>etwetn \ehlcle8 and If Mr the Immedlute pndU The law must deni with the dow with the deliberate Intent of enrolling you on the 

Average Drlvir mulntnlnH a 20-miU pact, he would problem of catching restraining and penalizing this lint of the week's autoniohlllog casualties. 

l>rtS8 an appmarhlng car every five set*- Tliore was a time when the ways and 

ondK Cut the figures In half if you will, 
to take nctount of the fact that all the 
cars and IriukH are never on the road at 
once agn'o that thi remaining CHtlmate 
applies onlj to certain hours — the sltviu 
tlon Ik Hllll severe enough Tlu failure of 
Hie ijuoHhI av< rug* Is* realised In ordl 
nary o[>en road driving Is met h> Its ter 
rlHc inudequm y !»> reprew*nt the ct«tig»*stlon 
of the city streels 

Such linpreHHlv! averages make 8is*(.lll< 
instances m<>re or less 8Ui»erlluous. Hut 
the fm t deserves mention tlmt at the 
height of the Sunday evinlng crush umnv 
of the hading hlglivvais entering New 
'Vork < Itv ar* filled with solid traffic llnus 

for fortv orevin Klxl> nillea out AppmoLh about the public square of Uansfleld, 

Ing the <Uv from the west, one wiinetlmc^s meeu the irresponsible driver und in dealing with him, harsh- Ohio, cars from twelve states. On the day of the 

standing ferry lints at a dlsinncc of four miles from the ness should be the keynote On the other hand, b> far liempsey-Oarpentler fight, we drove westward over the 

river A paralhl situation exists around all our big the larger proiiortlon of motorista come In contact with Lincoln Highway from New York to Gattyiburg, and 

(Itlefl while In their actual streets the Jam at the the law onU in whut should lie Its beneficent aspects we passed curs from every state east of the Mississippi 

busiest hours bc'ggurs description At the main comer T<( thein, tla law netsl lie only a set of agreed-upon (outside of New Knglond), headed toward Jersey City 

in Newark, und for si\ loni, and weary !»h«ks through principle's for Insuring that oil of us drive to the least From everv southern state with one exception we saw 

the heart of I,<t8 Angeles, all turning In or out of the Interference with nny *)f iw It siiecific?* certain equip at least six, from Illinois more than we could convenl- 

nmln sireet right hand as well us loft bund, has hud to iiient whidi wo must carrv, not with the view of forcing ently count The American autolst does hts driving an 

l>c prohlblteil In order that vw may have a eon the roads of many states Can he bo suffldaatly well 

the problems arising out of this fearful volume of venlent and authorltuiive standard of reference It acquainted with the traffic laws and usages of the states 

automobnes fall hroadlv Into two categories Tlu re is pnwribea the manner of our driving In general and ami ctmmiunltles through which he paiises, to avoid the 

the Issue *)f making the liighways safe— an Inordinate In particular cirr umstiinces, not with the idea that we constant hazard of arrest for petty violations, the occa- 

nuiidH*r of iieople is and <mt of the offending veliUles, need to have a cUib held *»ver us, but again so that each sJonal peril of a major transgrewdem, and the certainty 

Is killed every year through the agenrv of automobiles, of us may have a standard by which to forecast the that some of bis actions will embarrass or puxsle other 

And there is the linsm of making the high driven? If the laws of all states were 


r HAT there exuls a traffic problem, OfetyboJp x»ho drives an auio- 
mobile IS rxfell aware Just what elements go to malfe up this prob- 
lem ti perhaps not so clear, just where to loolf for a solution u even 
less evident The great Jangcr seems to be that, before the problem ts 
defined and the solution fourid, the ordinary growth of the industrjj wiU 
have corned the situation completely out of hand The SCIENTIFIC 
American therefore proposes, during the coming year, to devote special 
attention to the attempt to reduce the traffic problem to its fundamentals 
and to stake upon the best means of relief, and the accompanying article, 
with its analysis of the possibilities, ts the firsi gun m this campaign — The 
Editor 


meanji of your acquamtanoe wUh the law 
were purely your cnacem and your respno 
stblUty F^damental In our Jurlspru 
dence Is the principle that Ignorance of 
the law Is no excuse for its vlolaUoiiL The 
principle in a wise one, and in general It 
mnst prevail But when the drctunstances 
are smh that your Ignorance of the law 
may damage others as badly as It can 
damage you, It Is time for the law to ask 
whether some degree of respcmslblUty for 
general knowledge of the statute# does not 
devolve upi»n the community as a whole 
Jn the case of the traffic laws the answer 
to this Is on emphatic “Yes * 

We have seen parked simultaneously 


ways expedUI<aiH — It tnkCK longer ami 
((iBts nion lo ninve from point to point 
over our roadH (ban It should 

The probhm of Hnfcly presenin two 
major nngh k — the rogulatorv one iin*l the 
phvsjdil one f)n the broadest flattc»Ht and 
KtralghtcHt highway Imaginable with per 
fiHl fmvcnient au idents will occur In the 
alxwnce of huik rvlnlon of >ktiiu Hort And 
on iMtorlv pave*l rimds with narrow 
brldMA blind crossings Nhun> corners und 
*\((hKlvc' grudeH HC(Jd*nt8 will Impixm In 
spite of the moHt complete sysU lu of tratlh 
jiihs and the most careful observation of 
the law We must havt safe hlghwnvs 
sunelv uHwl l>efore we shall bring down 
the :Hitdent total to the Irredtulhle 
nilnimum 

In exattlv the some fashion the pnib 
Urn of mnklnc the uhc of the highways 
ixiHslltlous dtvIdeK Intii two In the 
of proiM r regulation of points 
whert Hi reams tif traffic me* t or where 
( ongention arlHen fnmi other causes or 
whore the road lutj. Ik temi>t*sl to do his 


The combination of the ferry from whkh these cars have Just come, and tlu 
grade crossing. Is s very troublesome sue Out of the picture at the left U a 
line of cars many blocks long, waiting their turn to reach tha boats 


sufficiently similar, he obvioualy could 
Kqually clear Is It that the laws of the vari 
ous states wutd he sufficiently diverse to 
render It quite impossible for him to meet 
this demand 

In point of fact the existing diversity Is 
sufficient to have been the subject of com 
ment and complaint, but seldom If ever 
liaR a bill of particulars been offered 
Suppose we attempt this on a modest 
««de Our basis Is the printed patuphlets 
In which 88 of the states publish their 
motor code Alabama, C3onnecticut, lUl 
Dots, Michigan, Ohio, Oregon and South 
Carolina hav*e failed to meet the request 
for such material, Arkansas, Oklahoma 
and West VirKlnla, asked for their motor 
(‘odes, send only the laws that govern the 
financing, construction and maintenance of 
their highways Hut the 88 which we are 
able to cite are ample to show the wide 
divergence that exist#, and the Impoml 
bUlty of the tourist’s having adequate 
knowledge of the motor laws of all the 
states which b*e traverses. 


worn! wc will Dw**smirlh have traffic tangles which 
couHc aJinoVHn(*t und delav rcgardlww of how well our 
nuubi are laid »ut And regardlees of how well we 
regtilate traffic at tht (rltlinl polnta If the physical 
relation l/etneon the hl*,l)uav the railroad, the grades 
and turns the rItUs and towTis traversed, etc., etc, is 
not whnt It should N we cannot keep the cars flowing 


prolmble condu<.*t ()f the other fdlow In defining and 
enforcing these and other aev*essar> standards, the law 
(an afford to err on the aide of lenience It can often 
correct without penal Izingi It can even njore often 
Impose a light penult v as $ mere Jog to the offenders 
memory It can and ahould reserve the display of Its 
teeth Cor the habJCual (»r the wanton violator Inas- 


Twenty-slx states make no demand upon the man at 
the wheel save that ho have the price of a car— thery 
doesn’t appear to rest anywhere the obHgatloo even to 
see Uiat he learns to drive before be venfures on the 
public roads, 8fx states require* a driver's Ucuflaa, 
Issued orlKlnafly after examination of sohm sort and 
renewed axmuany without farther test Two states 


snifKithlv and expcdltlotiRlv 
In the present arilcic wp Khali have little to say of 
the phvRlcHl prohlems of making the roads safe and 
making them swift bevond thlM mere pointing out of 
the evisteaee of the prtffilein and Its place In the genern) 
scheme <tf nntomoHve phllowphy For Important n« 
It Is to have the phvulcnl characteristics of the roads 
correct verv many of the existing roads are wrong In 


much as those whose contact with the law comes 
entirely In its regulatery aspect vastly outnumber 
those who face the Judge for the purpose of being 
punished, we again make a resenmtlon for future cem 
slderatirm The pimtttve side of the statutes will be 
dtsmlssed from the present article right here, and we 
Shan center our attention upon the regulatory aspecta 
of the laws, rules and ctist4^ that govern the move- 


issue licenses, but require merely the fee without any 
exarolnatloo One gives a pennanent flcraise after test 
One Hcekmes trade drivers after test and didvers of 
poesenger cars without test North Oarollna leavks the 
licensing of drivers to local Juiiedtotloii New Torit 
requires examteatloo «dd license from aU resMents of 
the metropolis, while upstate drivers go unsupenlsed. 
fiQ stated iictekst paid digutreark, 
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A gUmpue of tho trofflc on « crowded street (Fifth Ave^ Now York) Before the inetallation of the block 
signAl system of control, conditions here were for worse than in the picture Street confcestion is prob- 
ably the most costly aspect of the traffic problem today 


The lack of unlfortulty 
here Is not so flagrant us in 
other Instanceti which we 
shall dtOp Broadly we may 
aay that the state either 
licenses drivers, or does not 
Ucense them and that the 
qneattOQ is of uUnor Interest 
to the driver himself It Is 
of major interest to the state 
antborities, however Fall 
ure to demand driving 11 
ocAses makes It difficult to 
Identify the driver person 
Ally, or to insure that he is 
anthorlxed to drive tl»e car 
In which he sits, it tends 
toward the presence on the 
roads of IrresponsiblcB who 
could |{et a license with diffi- 
culty or not at all and It 
robs the law of the very val- 
uable penalty of license revo- 
cation Further It einbur 
rasses the states that do re- 
quire licenses, placing upon 
ttiHr roads unlicensed drU^rs from other states who 
have compiled wUh their home laws and hence are 
entitled to reciprocal privileges, but who are Iroposslblo 
of tdenttfleation and difficult to control 

Even where there exists no license rt*quLreinent It Ih 
a simple mntter to make It ai)e<*lfloQll\ unlauful for 
certain tlasses of persons to operate a motor vehicle 
All states make It a crime to operate a ear while 
Intoxicated and practically all license states punish 
this uffenso with re\ocaUon Bui when It Cfiines to 
driving by children, the divergence Is wide 
Three states bur driving by those Ijelow 14 four 
make the limit 16, nine 16 oue 17 and one 18 Two 
others have age limits whhh apply only In IncoriMimted 
towns One restrhtM the age of paid ohaufTeurs only 
another exempts from Us age limit children wlm can 
prove their comi>etence Ten states make no provision 
whatever against driving by Infants five others have 
age limits, but Invalidate them by iierrnittlng children 
to drive whoa accompanied by an adult Kentucky 
alone puts this excellent Idea to pr«>per use with a 
limit of 10 for children unaccompanied, and 14 accoiii 
panled In fifteen states. It will he seen n child <»f six 
may go on the public roads In charge of an automobtio 
without violating any s])eclflc law 
Of course this Is shocking on lU merits , but It might 
appear that the lack of unlfonnitv Is of minor impor- 
tance Whew It actually hurts Is In Its effect uptm 
the extension of retlprotal privileges Several years 
ago a New Jersey youth of 17 (Just over the limit of 
hl« own state) was fined for driving la New \ork. 
where the limit is 18 Tlie first motion on hls behalf 
by the New Jersey Motor Vehicle Ooramliwlon was 
rebuffed at Albany Only a last-minute acceptance of 
arbltraU<in by the New York Ooinrolssloner averted 
drastic retaliation, which would have taken the direc- 
tion of minute enforcement of every letter of the Jersey 
law against New York cars, and would have amounted 
to a sustienslon of reciprocity The dlfTerence between 
17 and 18 years doesnt ammuit to much lait what 
about, say, Kansas with a J-t-vear limit and Nebraska 
with none? When a Nebraska child of right drives across 
the state line, U Ite suliject 
to arroflt for his verv serious 
violation of the Kansas law, 
or doe* the fact that he can 
drive legally at home entitle 
him to reciprocity? Tlwre Is 
good law and good logic on 
both sidea of this question 
the only apparent way to 
settle It without onv kick- 
back la for all states to have 
the aame age limit And whv 
c*n*t they do this? If It i* 

Mfft for a 14-yeaisold to 
drive In Kannas, It Is equally 
«afb bi New Jeraey ; If It la 
really improper for anybody 
khort of 18 to drive In Now 
Turk. It is equally Improper 
ehowhere. Once granted a 
macbtftlsm for readdrg an 
agreement, there Is no rea- 
ecit in the world why there 
du>uld be more than one age 
limit for drivers In the entire 
UattAd States, The difficulty, 
of ooQtM, Wes In getting an 
tamartva Uken in such way 


as not to make ony state It^Nlutun fe**l thui U N 
being dlctate<l to from abionri 

SiipiHJse now wt exiiintm. ii isillit tlmi InttresN the 
driver verj dlrettly What do non do whtn jou u\ir 
take a *ttreet car tluU Is siiiiidlng to nnelvc ami dis- 
charge passenKonii If wm un a naihx of Idnlm Now 
Mexico, PcnnH\I\nnla I tuh Aemtoni, Wdst'tuisin or 
\\ vitiuing, nothing is left to >our itimglnation ^ou sto]) 
luul wait for the trollev to move unless th< rc an 
safety zoni h But If vf>u carr> this cuKt<»iii fiom on* 
of these states lnt<> soim of the others jou wlU gii 
bawled out for fibstructing rraflic 

In Plorldu \ou iiiaj slip pust the slandlng trolley at 
tt\e miles isr hour In N» w llainiwhlrc hy < m n islng 
due I are,’ In KentucKj wlan joii cemshh r It saft ti> 
do so—ntd so Idloth u» It sounds sinew it puts tlie 
tsmsequemvH right up to ^ou In Uhoile Island tlu 
sUitute Implies that you ma\ sneak around Ihi wrong 
way — a verv unfortunate hiddt to take with \ou on 
lour rince mnn\ states }HuaIt7elt ilristleullv In InUl 
ana \ou mas pass If \ou uic able to d4» so at a dlHltimi 
of 20 feet otherwise son stop six feet Ih hind tin 
standing <ar, thereby gislng Its allgbtlng passinprs a 
ebamv to dash across liehlrxl it and got striuk b> 
ajiproachlng traffic Main* sj)e( Ifim < ight fe* t beside or 
five feet iiehlml the trolUs MnssiichuBetts N mntent 
with tight feet at the side ^-sou inns trv to shove th< 
<ibstrurtion iiff the track from behind If sou regard this 
ns profitable Minnesota retpilres ten feet at the shle 
or the exercise of rare, Nt hrnska eight feet and a ' slow 
pasaage tlaUfomla spcclfitN ten m!h‘s is r hour an*! 
six feet from the nir Montana makes it siv niiloH and 
eight feet New Jer»e> makis the mnrgln right fi*et 
but when there Isn t space for tliU 3011 0103 go around 
the wrong svnv b) exirrislng "extreme < nut Inn This 
makes you absolntri3 resismslble for If 003 thing could 
hapiHD 3<»u sserent exercising extreme cnutlim In essay 
Ing liic left hand passug* Tl\e other IS state's of our 
list make no pnnislon to coser this point of drlslng 
etiquette, which imans that the munh Ipalltlos will 
8Uppl3r the defl«lem\ hading to confusion within th« 
otate Itself New York Cits, for Instance has n 


lass a Mttic dlfT* rent from 
ans we huvt (piottsl It iiro 
till auloinnlitU from 
apjinatc lilng nearer than 
right feet m oity dircdutii 
and tlauigh It Is plaliih 
iiaaigli wnrdtsl P ‘1 jicr <vnt 
of dristrs iin\^ to base It 
pulnlid out l*\ a [sdliriaun 
OP n iimg 1 ‘‘tiut( that this In 

< liah's tiu n til of the i ur 
and n ^u! iti^s (he Ishuslor 
of an aut<i that cun t wpas^z*- 
pasl and has to stop 

Now tlert Is just oiu rea 
son tor nv,ulntlng tin rria 
t lonship liet w 1 4 u a nan ing 
HiitoinuhiU and a standiag 
trolh 3 II Isn i *lonc to ls» 
liumorous or to anno\ tiie 
motorist it K done to make 
it safe for jHHiph to boani 
and lease the trolks It Is 
vers obviously md the tuse 
(hut thlH and neoils to be 
iiriiltviHl its dlffercsit means 
In esMS state It Is v*rs (thvloiisly true that a nm 
vt nthm w lih li atTords athHiuu le prott't tion t<t the passen 
gi rs of tia (ndhv In om lornllts will do w) In other 
l4H allties riu r* Is ohsoUitris no reason In the world 
win all the slati*s could lud hav4 the saint law on this 
judut- i \< epi for tla tltfihuUv of diH’ldlug just wh*pe 
the uniform law Is to origin ito It Is of (sairst^ tHpially 
(hfir (hat this diffit |IM^ has Imshi to date the dominating 
fm to and that It atom |h n^sponslblt for the diver 
g* ms that 4 vNIh To this point we shall return later 
qia M)s*td limit is imotlnr vers dreadful thing Ifis- 
(riiuimv Ian (al < s tvso directions Fverv state almost, 
haw a g( nei al h|ks d limit deslgnisl to nppiv <'n the 
o|Hn ron<l and lowip limits designed tft appiv where 
traffit Is heat V or tla naidvvas dnngcnais Divirgetice 
Is to U found In tin Hp*H:llh figure nuimHi for the mnxi 
mum and dlvtrgeniO is to be found not alon* In the 
s|Hs IIU low* r tlgun h iiumni for *!IHm iai IiH’iiIltleH but In 
the phvshiil (ondIttonH which an laid down ns defining 
(las* H]as iaI limit rom s, 

Iiot UK firat at the mutter of generui limits The 
KtaleH an ubuit cspiallv dl\id( d In re on nnotla r matter 
of g4neral prim I pie Some of ilamnaiia n figure which 
Is uot to Im pxnHsk d under tins i Ire iimstam es, OtlarN 
Hct md an nhsolutf speed limit hut a figure whhh may 
not Ik* exceeded ssitltctul estthllHldng prttmt /aetc «r 
preMumtillve evicUncs of rcK*kleHH driving If \ou drive 
faster than this nml have a Hninah it Ih more or le** 
disllnrilv up to you to prove that vou were not carelefw 
or P(K*kless In general primu /ocic»iteed limits are h bit 
lowc r (linn ahscduti one* Two ntnus Maine and Mary 
land have lM>th and ciirlouslv enougli agre< on th* 
flguMs mon thin 2''i mill's tier hour eHlablishew prim/r 
fath cvidmiL against tlie driver jmd more than 15 Is 
catigorUallv prohibited In alt other Htates the driver 
has to re id the Inutk Moinethms rather larefulh to 
dlsrsivir win (her the publlslad Miecd limit N an abs<> 
lute (tm or 1 urriv a suggestion for him to kisq) in 
mind In tin presents of otht r mrs 

Ak fi*r tin at (mil figiirc'K, fi\|i ^latts s^KSIfv 2 ' miles, 
HiKteen naim 10 and nine 15 Asixtisnn^ \\i tiavc 20 
In Mnssat huHc Its and 40 In KiinNos J he MasKut tiusetts 
limit of etjursi Is mt rel3 n 
pKsuMipthc tme and Ik en 
forn d w 1th dl^t n t h>n the 
wi Iti r has sjdil It wide open 
In (ta prtsinri of (rattle offl 
n rs without H reprimand 
Thris states ask for a ren 
Son ihle and priq»er atHsst 
witlimit Minting any numerl 
tal litallH and tin p irnphlet 
w hh li Tt nn< ssee semlN In re* 
ftlMinNe to a requPHt for Its 
traffic laws conulsts of a col 
let then of iHolatcd acts none 
of whlrii Hnvs a word nNmt 
Hjioed c xcept the one that fie 
niands a full stop a^^ grad* 

< roKMlngfl Most drivers 
would iiroTsihlv agree that 
this IntrejtKi^ tlie thance <»f 
stnMlng c>n the crossing and 
Is therefore im unwise jiro- 
vision 

There mlglit l)e some argu 
hunt that for instance n 
greater average *peed Is 
proiKr In Kansas than In 
(f*onfift«ed on pape 05 ) 
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Psychic Adventures at Home 

An Episode that Started as Formal Investigation, Lapsing into Adventure and Actual Comedy 

By J Malcolm Bird 


HEN our pHychle Inwfltitratlon irhr 
uimounml In our Ihhuo of Jimunry 
liiHt, tht first entry to come Into our 
ImndH wuH ihut of Mrs Elizabeth 
AHen Totjiwm of ChleuKo Fhis 
tntrj wuR not forwarded b\ the 
medium licrs* If u Indj whotn we 
shail cull MrM T wrote on her be- 
htilf llie formal enlrj followed 
Im numerouH Itttcrs, nit exprcHHlnff the metllum n ex 
treme deslrt to come before um at once and uM detailing 
the financlat Ulfilt ullles of the trip The Chlca>,o Tribune 
had indloited aiuh interest in onr psychic pnijEram that 
we passiHl the word to them and thej offered to finance 
and conduit tlie entire expedition Miss Forbes of the 
Tribunt staff had difficult) in Ketllng to 
Mrs Touison, and more difficulty In get 
ting her deiision It was finally phaded 
that her daughters health was such as to 
render the ioiime) liniHisslbk at that 
time. 

Mrs J was allovveft by the Tomsons hi 
remain In Ignorance of all this, hir first 
knowledge of the Tribunt offei and Its 
refusal (ame from me accompanied h> mv 
sharp Inierrngatlon whether she was really 
the authorized manager for Mrs Tomson 
or Just a volunteer The question was 
answiViMl in lhi former H<*nse, but still I 
had no direit word from the medium In 
I he meantime, a very ohjeitlonnbie twt> 
laige spread appeared In certain Sun<luy 
hewHpaiHrs In ChUago and other western 
eltlts riiero were several w« Ird daubs 
representing the artist s conceplhm of 
t,hostH and matcrinllraf ions , and the remaining space 
was ftlUd b\ th* Htaiement niteratwl In various vt^uys, 
that Mrs Tomson was lomlng to New York to win our 
award A few weeks later a sliort news Ittm ran 
through tlip press of tla iiralrie htatt*«, to the iffeit 
tiiut she had come and hud won It That the Tomsons 
were in some wav n^sismslblo for tliesi storks seemed 
a natural nsNumptlon and <»ne which 1 tentatively 
ndvanctsi In (orrestsmiUnn One of these letters was 
IMiKsed on to the imdluin s husband, Dr C H Tomson, 
and us a riHuif, J was for thi first time honorwl bv a 
communUutlon dirmt from the ronisons This denied 
the charge wlihli I had ntd made and It repeateil the 
tail of tlie ardent disin to uune to New York with 
the ffnum lal Inahllltv to do mo Si viral furtlur letters 
from (lie Tomsons and fiom Mrs T followed In niiuh 
tlu same tmoi In the iiicantimi tla v had been able 
to tlnumi trijm to New Orhans and KiiusaN ( Uv, but 
nor to New York 

Another phase of the matter has to do with the 
National spiritualist AnwHlatlon This IkmIv reganls 
The uiisllum as a fraud and has so statenl la public 
print (Jreat agitation was displayed l>v the imnllums 
repn'sentat!vi*s lest we irnllt thiw ohargts which tlK*y 
ixpiulned awav at length, with fn*e use of the word 
is^rsei utlon ” In April wldle 1 was In Chicago, Mrs 
T spoke the hhuk pItsN over thi telephone and I hnd 
to Interrupt her iien mptorliv to assure her that what 
otlur itcople tliought about tin rni^dlum would have no 
Inflmnuv upon our Commlttei s di lllieratlonH Our 
ludgiH wen howiver neiessarllv aware iioraonallv of 
Ih* fait that dt tulleil i Imrges of fraud hnd been 
brought against tills miHllmn at rnanv tlims and iilaces 
so that there i xImIoO fair presumptive ground for infer 
ring that munv of la r man! fe«ta (Ions wire fraudulent 
lender all these ctn umstances, It was dlftVuU to believe 
that Mrs Tomson had any Intention of appearing 
lief ore us 

I Hte In October nevertheless, letters came Informing 
me that Dr and Mrs Tomson and their daughter were 
en route to New 'kork On Sundaj the 28th, they 
arrived On Tuesday Dr Tomson called on me and 
refused point blank to tell me where he was stopping 
Througiiout their stav In New York, my onlv means of 
communicating with (hem was to call Mrs J at her 
liotel Usually she was out and I could onlv leave a 
mesNUgi* for her to i nil me hack Whnt I said to her she 
had to relnv to the TumsonR with more or loss difficulty, 
and sne had to pela> tliolr answir In the face of this 
T>r Tomson took everv oppiirtunitv to Impress upon me 
that Mrs f had no nnthorltv to arrange things for the 
midhnn and that her presence cimstltuted an Inlrusbm 


into their affairs widch whs blttcrl) resenteil by them 

On Friday, November 2, I was inforuoed by Dr Tom^ 
Hon that the medium was to sit Sunday evening at the 
Haymond iUtcliock estate on Long Island. I was invited 
to attend this affair, and to bring the entire Ouminittee 
Upon in> explaining that Houdlnl whh in Texas and 
that the two Iloston im mbers of the Committee bud no 
present eunnectlon with the case, the invitation was 
turned into a iM.rcini>tory demand that 1 secure the 
presence of the tnfiri Coininlttee Dr Prince and I 
actually attended, at much personal inconvenience Dr 
Carrlngtim liad a business engiigenient of the utmost 
importance and was unable to go Uis alisence created 
a fresh storm of prottxt 

Tills Oreat Neik scunce Imd been announced to as, In 


the invitation as an entirely Inforninl one The medium, 
wc wi re told befnn enii ring a si rU^s of serious sittings 
with a giv«n lircle Hkts to meet the members In a 
frit mil) Heanci for purposes of soilal contait It 
WHS on tills undi rKiundlng that we wtnt From the 
moment when we entired the house liowover, every 
effort was mtuie 1o glvi our pretumcc an official ihar 
aiUr Thi sotiul contait pita was a hui,e Joke The 
medium was laid In sir (uslon In another part of tlie 
house Our tli«t gllmpsi of her was vvluu she entered 
the cabinet running llirough the circle nt top HfS'ecl to 
reach It nt tht end slu left It with equal mimwI and 
greater suddenncHS Two frantic filghts through the 
send darkimd rcsmi win llleralh all wi saw of her 

The cabinet was constructed after om arrival under 
Dr Princes watchful ive Whm all vvas readv, the 
loom was far from dark, si viral of the windows remain 
Ing uniurtnlned Tlnn was no moon and no eliHirii 
light outdoors within tlie rang! of these windows but 
the night won dear and after ones cm s were adjusted 
(o k (hi flhmdnatlon from without was considerable 
In addition a sUigli blue bulb was lighted In the room, 
across fnan the rnlilnot The actinic valm of blue light 
is So mu< ii lilgher (ban that of nd that a stenographic 
roiord of the sitting iruiIiI probublv have been made 
Y'et of course, the Illumination was by no means suffl 
< lent to enable u close watch to bo kept for sustdetous 
moveiiienio, 

Mrs Tomson s act lonslats In the “materlnllzatlon” of 
‘spirit forms No definite ilalm is made regarding 
these If one will one is permlttei] to assume that 
some of thim are full materlnUzatlons ’ la which the 
medium would he exftected to be on her chair In tJie 
cabinet while tlie gltost walked Tint they are freely 
admitted to U 'usually mere transformatlcvnay” In which 
the physical shell of the medium Is used as the founda 
tlon for the building up of the presentment of some 
det)arted person. 

Many instances are recorded when these figures have 
been ‘recognised’ by sitters as those of their dead The 
recf»gnltlon applies particularly to (he faces which are 
usually covered by veiling or some undefined material, 
and revealed only gradually and In part If the actual 
degree of likeness could be determined scientifically .and 
given a numerical Index, several possibilities might he 
examined It might lie Judged tliiu the manifestation 
was not objective at all that tht medium had got, 
telepathicuilv or otherwise, a mental picture of the 
departed which she had consciously or subconsi*lon*ly 
imitated bv nonhal physical means— a sort of animated 
or lIlustrHted "‘spirit mewiage " If the resemblance be- 
tween the apparition and Us original were high, it 


would be necessary to eonaldtr whether normal physl 
cal means could account fur It, or whether on tu face 
it were an objective phenou^enon The pusalblUty would 
also be discussed tiMt all the faces were but generalised 
tyiN^ and that chance plus hysteria plus desire would 
account for the recognitions. 

Rcgordlettw of thU inicrestlng and difficult question, 
however, there Is one outstundlng feature of the apparl 
tlons widch U dlstlnitlv an objective phenonmon — 
whether genuinely psjcblc, or fruudulont Precauilons 
are taken that the ntedlum has with her in tlie cabinet 
no white material, and the spooks Invariably appear 
clad In fiowlng robes of white. These white garments 
must he explained on the one ground or the other 

At the Hitchcock aeitnce, there were some thirty sit 
lers — mostly theatrical people In spite of 
(he advertised Informal cburacter of the 
occHHbtn, the presence of Dr Charles M 
Niesley of Munhasset had been secured for 
the puri>os6 of subjecting the medlutn to 
anatomical examination I am informed 
that Dr Nlesley Is one of Jjnag Islands 
best regarded medical men After he had 
fin Ished his task, be turned the nude 
medium over to a committee of six ladles, 
who clothed her In a brilliant hued kimono 
belonging to Mrs Hitchcock Clad only In 
this, they conducted her downstairs and 
she rushed so precipitately through the 
circle and Into the cabinet that I was 
barely able to gather the impression that 
Id fonn and face site resembled her 
daughter closely 

Mr John K. nrachvogel a member of 
tlie law firm of Munn Anderson k Munn 
was present bv agreement with me and he had brought 
Mrs Hrarhvogel Much against her will, the Tomsons 
Inslsteil that she serve on the committee of ladles and, 
having got her on It thev attempted to make her par 
tlclpatiim stand as an official and binding act by the 
^ScncNTJnc Amkhii 

The charge has, naturally been made that the 
rneilltiin brings the white muterlal into the cabinet con 
oealed In one of her anatomical cavities the medkal 
exumlnntlon Is to Insure agidnst this Dr Nloslev 
interpreted (lie prublein as referring to the vagina alone 
and lUreited bis examination to that quarter only He 
paid ho attention to the rectum or the esophagus, and In 
fact had no Instruments with him for so doing Thougli 
he made clear the limitations of his wiu*k, Dr Tomson 
exIiitUHted every device to get from him u blanket state- 
ment that the medium could not pimslbly have anything 
concealed anywhere Ufsin or within her and similarly 
he siriigtled hard to make It appear that the S( iicntihi 
Amkhh AN was a partlclimnt In Dr NIeslev s findings 
and was bound by them When confronted at n later 
date with the suggestion that the medium might have 
carrliHl material Into the eahinet in a capsule of some 
sort In the rectum, the esophagus or the stomach, Dr 
Tomson Httentpte<l to assert on his owm authority as a 
medical ninn that this was an anatomical ImposslWUfy 
The sword swallower and the ruminant are sufficient to 
enable any laymen to contradli t this claim 

Dr Nlesley examlneil the medium s hair Mrs. Tom- 
son, after he had left the room Informed the Indb's that 
he hadn’t dime ao and got them to do It again She 
may have made on hone»rt mistake, but the fact that 
she went to the trouble of making such a false state- 
ment and getting this test repeated lends to the sug 
gestJon that on putting her hair up for the second time 
she concealed something in It more plauslblUty than It 
would otherwlBe have None of the ladles was pro 
pared to deny categorically that she could have done 
this 

If not actually taken Into the cabinet within the 
medium, the white goods might have been passed to her, 
or planted In the cabinet The cabinet finished, all 
sitters were Invited to examine It , several did so, In 
eluding myself Then we were seated, the lights ar- 
ranged, and we Inferred that the medium was to appear 
Instead of this, Dr Nlesl^ first and then the ladles 
were derignated and sent upstairs to do their work 
During the ensuing Interval of twenty minutes the 
seated group broke up, and hod to be reassembled when 
the medium was really ready to appear I could not 
testlfjr that the cabinet was not tampered with In tMs 
Interval, nor could I find anybody elM who couhL Dr 



yERY medium muil decide for henelf i»h€lher she carts lo parttci^ 
pate m our psvehte wvcsttgaiion She must consider our motives, the 
pnopriefv and fairness of our undertaking, the feasthiht}f of our 
conditions, and numerous other points // on onji grounds the decides not 
to ivork rvith us, our efforts to persuade a change of mind are hept ivithm 
appropriate limits, both in degree and in ^in^ ft is not our desire to harass 
onp medium Bui all data necessary far the choice beti»een poriicipaiion 
and non-participation are easdp available, so that a performance like that 
of Mrs Tomson inJicoies on its face that u>e are bemg trifled iviih On 
account of its iniere^i U>e have decided to tell (he accompanying story 
Because ti u one that revolves about the personality of the medium and (hat 
cf her husband, n>e tell it as a tale of psychic adventure rather than of 
formal investigation Because m ihu instance U IS <m essential part of the 
story, Wc are NOT tmihholdmg the identity of the medium — The Editor 
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and Mtati Tomscm m<)Ted fmly about during this highly 
artificial Internilssiim The procedure seemed milflctently 
oblique to create active suspicion, which would be con 
trudkied by no known facts. 

When the medium made her dash for the cabinet, she 
actually brushed against her daughter^ and the tlluml 
nattun was not sulU as to enable any sitter to acciult 
tbeni of the possthillty that somethtng hod betm skill' 
fully passed In lea\lng the cabinet at the end of the 
sitting Mrs. Tommin without the Slightest warning 
but^ through the curtains like a firecracker , and the 
daughter leaped up and caught her mother In her arms, 
sUitiHVtlng her thfnogh the group of sitters. The condl 
tions to make posslblo4be act of imsslng o guilty bundle 
bu( k to the young lady were hen* present t<» an alarm 
Ing degree. 

With the medium In tho (iih|n«t the nlutng opened 
Dr Tomson and the daughter now made great sht>w of 
not Approaching the cabinet until afur ilie first appari- 
tion bad appoiired After n brief wait tht curtains 
parted, and a whIteKjInd figure stood In the oi>enlng ftir 
a luoident Then the senneo routine commenced 
This routine involves the Idea that each Qpi»arltt(m Is 
directed ut an Individual sitter No amKtuncenient of 
his identity is made, the doctor or tho daughter gets a 
sort of “bunch” uh to who is wanted next, pkks this 
hitter out of the crowd tuko< him bv bfijli hands to 
guard nguinst any dHlIberute or < motional rough sLufT, 
find condmts him right Info the vtr\ Jaws of the 
cabinet I'hese roll ajiart, and I he apimritlon Is Liu re 
Alter a moment’s lnHix.*ctlon, tho sitter is l>m Ued off a 
little by his condiu tor and tlu apixirlthm follows, 
thereafter retreating Into the (abinet 
At Oreat Neck there were two recognitions Mr 
Hitchcock recognized on uncle, or n grandfather, or 
perhaps btah with heavily liearded fme ("Ine of the 
ladies, who statcsl that she hud never met the medium 
or been interested In splrlilsm was n ductal to a condl 
tion of einoflonnl crlnls bv ht r vor> posilhe re(s»gnltlon 
of her mother B face and volee (In tlie four words M> 
own darling child!') This ludx was embraced nnd 
kissed by her iipiMirltion, nnd stverni other witters were 
Touched by fingers or drapen’ 

In two trlpN to the cablntt I was nt>r bun bed The 
first time, the figure was henvllv vetUd nnd MIsh rtim- 
son tried to csmvince me that there was ecttfplasin In 
active movement upon tlie face Flnallv the veil dropi>ed 
suddenly, and tliough th( head tlan rolled violently 
Uu kward and the curtnlus closed Uly [ was ivosltlve 
that tho fu<*e was the mediums f\cn so, of oairBC no 
dumaife would be done her cl lims On luv second ml 
vanco, the face that w'uh premitcd hud a curbius mi 
iinishetl uppeurance, as tlmugli tin ftaluns were hut 
half formed The figure on tills octasUm avoided close 
hlKiKMtion BO that I (ould not chwk thlH impression 
So fur ua I could see none of the figures was notably 
different In height or girth from that tlie medium 
At one point there were M?viriil words of gtsal evening 
addreawMl speciflcolly to me from the cabinet In n 
heavy bass voUe Tliough this Impressed 
me as obviously artificial Dr Tonisnn in 
sUted that It was tlie voice of his fnthw 
In law Tho opening was not pursued 
Apparently the onlv avenue of attack 
for one seeking to demonstrate the char 
Alter of these inanlfcBtatlons lies In ctin- 
Rldenitlon of the white drapery Tlu (tm 
senwufl was that tills was n textile fabrlt 
— tullo was the word most (fften used In 
simile In the advance notices which wer© 
glvtn UN of the perform a nce^ emiihosls 
was plai'cd heavily utvon the unwrlnkled 
apiienrnnce of the robes, and the extent to 
which the edgis stmal out < risp and un 
folded AU this was exaggerated I 
thought the substance could eanllj have 
bcH*n a fabric sufflclcntiv light and soft to 
stand up, under dose packing well enough 
account for Us appearance 
Mri Brnthvogel was quite certain, from 
the way the nthes hung tliat we were 
dealing with a made garment, nnd not with mere 
yardage of hsise cloth Incld^ntnlh, the yardage neces 
sftry to produce what wo saw was again grossly over- 
estlmatetl In the extravagant advan<*e statements. Uko- 
wise we were given to anildpate a fluidity nn<l fr4*edoiii 
of the white material (suggesting of course that It was 
wtoplnsni) whlih the performance did imt achieve 
Psychic supporters would accept no adverse verdict 
based upon (.apturc and nnalvsls of n hit of this ma 
terlnl Evth if It were UUntlflahle ns Ur pnaliict of a 
glvai mill, the believer would accept It as an apport, 
brotigiit 10 the laWnet from n distance, by ;vsy<hlc 
power, for the medium’s use For a Bcientlflc distiosul 
of the case, the question how it pff Into the cabinet 
would have to be dtscussed from every angle So far 


Qs the Great Neck Hitting goes condlthms wert too loose 
to permit the exclusion iff i>bvlouH poHslbtlltles It is 
of IntercHt to re<N»rd bowevtr, that no sliti r outside tht 
medium’s puny was prepared to Ulstuss tlu mnnlitsiti 
turns from any other angle than to ask Whore did 
she curry that stuff?’ 

On Friday, November 0th the Tomsons ga>c a imblit 
fieimce at a spiritist Lliunh In RnKiklyTi 'lliev Imd 
already attempted such a jicrfonnunce on Ta«sdav the 
OtU, but the doct<ir demanded that tho toUecllun prAx-vxk 
the (jcunce, while the chuuh people InslHUd that the 
Hcance pri>c€de the collet f ion Tho net rtM^ult was no 
seance — and no collet tlon' The ptniph who arranged 
the trldav sitting were slmtrc sidiitlsis who m ver 
thcless, btllevtd tliat tills particular medium was a 
fraud and they planned lo exptme liir at all (os(s 
The climax uiine when one voung man with an Irish 
Humame, contronUd with u ^host nnd finding Ids hand^ 
Becurely lield, reathed ft)rwuid and Idt tlu uia>ariihtnf 
llie silting at ones* broko up in a free Ikht, although 
iirs Ttuiison posrptmed the faint with which sla 
usually meets lougli tattles until she was safclv ui>- 
Blalrs. The biter stated ttmt he got a numlbful of 
cIiceNecloth 

liOts of well meaning folk are always trying m tdl 
ug how to catch our iiietlliims red ban dot 1 'Ilu gtmral 
hit a >MH.rus to lie (Imt one metis onlv to fla^h i lulght 
light, or Sturt u nmgh house of stane sort AVhliout 
any critfclBin tif iliose wlio do It tills way, wc dn It 
differently We do no! slart with the assunipilHU th i( 
the inetlium is a tnsik, but rather with tlu assamptlnn 
that If he Is one the Inslniniental tCHls width wtuild 
give UN the necessary information altout genuine plip- 
nomenu will do us well with fraudulent ones The 
precipitate msqile who sec, In tho Imnglnetl siircess of 
biting grabbing ett u condemnation of mir sitmtr 
methods or evtn of our willingness to sit whit a mt 
dium who If a fraud could be cuugltt by this rougii 
stufT mlHB tlu point (nllulv At the sume lime we 
are the lust insiple In the wttrld to dtuy tliat tin n Is u 
ctrluln delicious humor In tlu Idui of hltlnt a ghost 
und finding thu! Its prexltuis h toplHHiii is iiurely u 
mouthful of <.he»wsh»th 

Our iirst ttsi Ncuiiee with Mrs Tomson, in whldi we 
luHKsl to advanee towunl knowledge of Ihe suuiet an 
well as the nature of the white mlMs was sdadulid 
for Wedimsduy evening, Novimlur 7th As umjaI wt 
lilunned to sit in the law llhrurv of Mtmn And* rson & 
Munu This nx>in Is oirintul comj>letLlv shelved for 
und lined witli hooks wlunvtr floor and wliidowH ]>er 
lult , rather Imndsomelv fuinlslied — altogetlier comfort 
able and cfuy Numerous authorith^ and Novernl me- 
diums have sixn It and mmo hns BUggu'sled that It was 
not a good place f<ir imv<hU work Airs T herself was 
enthusiustk regarding Its advontagtH 

Shortly uftt r iHMin on Wulutsday, Dr Toinson call<d 
utxm me nocoiiifiHided as alwavs h\ his rhauITeur 
Whetlur he regards thlN m m ns u iKKlvgunrd or a wit 
ness I do not know but I have yet to <ve him without 


him He asktd to sec tia rmau wh4 n we wire to sit 
He wa»m t falrlv ovir tlu dooi «]ll and hid n( t lookid 
at the room at all bcfc»re he stated in w* manv words 
tliut it would nevtr, nevii do 
’fhe only reason wbhh la (s»uld present ImnudlatHy 
In rCRiMinse to mv querv was that then w»n no ladli 
ties for dUrohlng the medium I Bhowetl him tin re was 
a comfortable ftresKing romu with running water two 
pteiw H<rcrt»H tlie hall So he shlftfsi his ground nnd 
made the less casllv controverted slatuiujit that Uu 
library lacked the psychic titnioBphere 
PreRsed tfi lie more stsTlfi* , bo aBaoriod that the room 
gave the Impressi »n of a public rather than n prlvnti 
place I feel sironglv that thi revorae If tlie truth hut 
I merely reminded him that the medium Imw snt often 


and. snccoKNfuIly In tlieators and pulpits, and asked him 
In wluu wa\ tlu se iiIiimk hud an ntinoftphero of privacy 
whUli our Ili)rar\ linked H< evplulned that the dif 
krenc* lav In Ua clniimstnntH that in tin ihealtr or 
tlu chunh tht (ntdinut Hits rt nwte I was quire ready 
til grant that tor tills mwllum, this vmih an tiiqatrtant 
toii^idti alien Imt I was sun>ti''<d in have lur Inittlaind 
urge it I [hiiiUtd mit md the nnspu lotis charaettr of 
tlie claim imt im n l\ tin ohvlmis Im onslstt-Di v— that 
s\Rh iimoPru^^H Hun Iv Inert asisi railier than dwroHsed 
the reNeinltlance to a imlillc place 
U Ik ditetnr stuck lo his guns and iillimateh asked 
w lit t her \\( could not go out to sit In a room in a 
jiilvate resldemt Ncmuuiare 1 n plli d (hit on x<nu lal 
prlnc IpU s we |h rhapK (ould b\u tli it ou t i^lit houru 
notice we touldnt Itun would \m n( r itltmt tiie 
phvsical i>ri>l>I( ms of llu last miiuiti sjiift Imt also the 
fimllng n plate— not e\trvltod\ wants a Huimt In hi in 
Ills llv ing rmuii I lie doctor ver\ klndh olTi n U to take 
lids Imid niT mv Hhould< rs Mmt ‘so-und So, u frlind 
of Ids Ik Was sure would ofTtr a rtKiiii In lu p apartjiient 
^^) I dldn t Iniigli in Ids face I iHdiUt d ou( ge*ntly 
b\il tlrmiv limt if oqi InvestlgatorH were to pluo thein- 
NoIvtN In a i»osliion wluri tlu \ might lia\( to rendtr a 
favor d)i* vtnlld this must Iv of kucIi tliaratter that 
our readers could JK^pt it and that tla \ (trtainly 
touldnt nocopt It If we told tlu m limt we had sat in 
pruulscs ti\tr \\hl<h wo had no control T\\\s brougid 
n[) the wlioh (piestinn of Ihe pnqtrh Iv of oiir cimdltionM 
and evtn of the jimpridv iff our imiK»sing an> (smtl) 
lions at all V\ i liad anucmn^tsl that if tlu londltlims 
whidi Wf pioiKisnl to anv nuHllum wire In lier hidg 
nani Inldljitivt (ff tlu plicmmana wi should la willing 
to (llv usH tlu posNlhllitv of attaining In soiiu tdlu r 
wav tlu (lid at whhh the orrending londlflons wtru 
aiimd I^r lomson Hied to Intiipret thiM as obligutlng 
us to ((uiMdc anv d( umnd wlddi he luight make for 
Ur ahnitiiunt of (ondilloiiH whldi lie dldu t like The 
furllur lu wtni Ur tnon uNurd he got until finully 
lu wuH talkin,., idamt siipph uu ntlng oui Judges with 
UircH of ids own dmlw ' i tinuilv reminded him Unit 
wi wcunt Rubiiduing ouiselvfs to his tONl he was 
submitting to oura ihid If lu didn t Hki oiir rubs im 
m (sln L plnv the game at all imt tbul If hr vvanUsI to 
plav wlllius w( wf re the rule maktrs Hi tliouglit this 
iiorrlhlv uufaii and omsalOid lie (lnall\ delivered hi« 
ultimatum, tluy would sit tm prendsts seletted by 
tlRiu op Jot nt all So I called up my comndttwiuon 
and mv hIipik and udd thetn It was all off 
'llrursdav tunm h< ran in ng^dn — still with the chjiuf- 
feur lit apparently thougid I had Iks n hliHling and 
would nss d( He nsktsl wljdlur wt win pn pared t<» 
sit oulsidi our fdllus No pioiKisItion to ait (Imt day 
hdng tn\(d\»sl 1 ludii dtd our w llllngnv‘s's to bold the 
stands in Da apartntini of Mr OrstUi Munn fven 
lids conn ssinn waant t nongh he made tlie HiHsific 
polnl In HO m my woids (hai tlu medium would nK 
only In u place wlun wi coidd liuve no preliminary 
cL»ntroJ tff tlu t)r(itdscs I atiuHcd him of cipneeallng 
Ids rial ohjeelhtns to our law llbiarv and 
loid him Dial in luv Judgment lit was 
ifiald of apparatus width lu iihlurtHl a« 
(oiueakd In llu walls aud (loitr luhlnd 
tlu iK'okH ett lit W(mldn l dtnv DjIh 
i liargi 

As Ik fori he (urrlisl (he distusslon 
afii Id Hi made It virv i b ar (but they 
proiHisdi to givi us one titling and to 
dtmand a vtiditt on that sh ndi r IuinIn 
Hi nftiiid St viral tltius lo Dm (jrroat 
Nd k sltDag is an opjMirtunltj wldtli w« 
had ili( idv lud to (\aiiilm Du plienom 
ina and < \pri^s4Ml am w Ids indignation 
Dial otii intiri (oiiiniiDiL hadu t bmn 
pi^sdir Ds 111 I) )d n id our (smditlonK 
hu( of lonrM in Du tns, tff a nudlum ko 
W ill itid favorahlv known as Mrs J omson 
we imisl Ik pn pan d (o w dve thest I An 
a iimttir of fait Mrs T'oiiiW.in w art pretty 
tlud of (!um alUgdl w lentlfle InvesDga 
Dons and (Im M pli\ sii al f xamUiatlons mid 
hlu was no( at ail sijn lluit sht wanlid anv nioroof them 
I asktd him whv they had i nb n d mir Invesl igatlop If 
thev U ll Di It wav aUiut it, and hi said that Drv ntvi r 
had lalind ll J usktd him wimt lu was doing In 
mv ofili I in Did ivini und hi dldn t ixsoi to know 
I \,u D\ Hi tin I llv null7i(l that we were goln^ to run 

oui own Itni-vtigaDon In our own way and that wo 
dldn 1 gr ativ (Jin wluDur lu and hirt midJuiti workml 
with us or not So D i n lu wmt nwav wiihji parting 
sh(d lo thi ( ifK t that wi wir< being finnnusl bv Ihe 
( atholb < Jiunh and that our whoh InvisDgation wuk 
n fraud disigmsl to dlsiredit Innoom uudiuuiH My 
parting shot was that I didn t lulitvi lu hud rtt any 
tinii Imd anv intent of stiDng with us Anide from 
thcHG minor Ituns wt agreed jk rferDv uimn ]ill polntN, 


r 'HE Scientific American has undertaken an tnvcsUgaUon of 
psjfchtc phenomena of objeettve character, aimed prtmaril)} at de~ 
ci^xng lifheiker such phenomena occur, and secondafil]f at learning 
their cause if (hep do occur The manifold subjective manift stations of 
pspchism are for l/ie prcacnl exclude J from our mveshgahon, fcecause 
are prepared to admit (hat thep occur We have invited all phpsical 
mediums lo work tvith our Committee of Judges ip/io aa n>c have empha- 
saed, are examining phenomena and not mediums Less as an inducement 
to the meJium. than to assure the public of ihe rdiabilup of anp favorable 
verdict ivhich n^e mav be called upon to render, rve have offcied $2,500 
h the first medium ivho ts successful m the production of pspchic manifc5/a- 
IWTO of a phpsical character before our Committee and under their lest 
condtiions An outbne of the proposed conditions the membership of the 
Committee, etc , c(c , mil be found in our Miuc of Jamiarp 1923 — The 
Editor 
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hxtemal and intarnal views of the latetit model of the leading air cooled car, showing the manner in which the conduit from the blower la joined to the cylinder 

assembly, the path of the cooling air, etc« 


The Future of the Air-Cooled Car 

Engineering and Operating Facts that Call for Its Most Serious Consideration 

By Vutor W Poge^ M b A E 


III (iKnmil tnklfn(\ of iinv form of heat 
Is dttirtrilmU ttv Ok ratio of tlK 
IKPWt » < ti(tLjii( d to u dotlnlto fu( I conKiirup- 
tir»n \ ctrtiiln nmount of tncr^fy will be 
IJlHtiUfl la tlie fonii of linit when u 
jKinnd of tint fin I 1 m htiniul If Ihe 
n ol tli< luut units d< rlvpsl b} burning 
Ihe p\|lhr^jtK inixtwu loiild la uilll/ed In d dug unefnl 
work tin (fUclentv oi tlu ^nHolint engine would be 
grtHler Uin» that ot an\ tdla r foiin ol onergl/lng 
)H>wi r TIk M 1 » I gital I wm of Inut fioin muIoum 

(aiJfMR aini ijg whhli mn Ik dttU IJic ndiittion if 
prewun of tin ttpiindHl gua ilirongh cooling (In luotoi 
jinil ilu loss of lit lit tliiougli the t xhauHt Miivts whin 
IIk burnt ^iiHts \Tx t\t>oIl<(l fr in tlu cjltndir Tin w 
lowMS ^ni> In dirt I nut di Hlgn^ Konn of them lun 
liiirdlv Im 11 (In til oihim tan Ih olmnKotl bv altering 
dotailH of di sigm 

llu liiHh tint ugti lilt wiiUr JutkPt of tin avtrage 
lUCoinoblU ihiwt I I bull i\tHdH i>er ttnt of tlio 

tuial Cut! tllUUn N lids im nil's that In inoHi euscfl 
moio tbuii one-thlni of I In Innl nnita tlmt Hlmuld lie 
niillitbb fi I |M>wti iiH absorlHd and (llKKlpntinl bv the 
(iHllng watti Nnoilnr ihlid W lost tliroiigh Ihe 
I vliiiu*^! MtUis bating but lUi i»er i ent t)t the luat 
units iivtiibil li to o\t\nuiK ua lor fiUtlnn and do useful 
woil \ gnnt !( ss ( f In ii thiiugb tlu t ooUng bj stems 
(uunot la avotdid as some method must Im iirmldcst lo 
ketp tin IcmiHiatuii of tin tnglnt wltliin proiior 
laniiKis lIowiMi 41 pMuk an\ uiglm Is not a pn blefn 
m refi ig( r itlon aiid the (inn must bt ukihI iiililsedU 
It Is appaivnt that (In rntdd uutibusHon and conttnueil 
Milks of (xplo'^lons fiy width the enirtnf dettloin Its 
iHWir Wf 1 ( 1(1 HIM n luat tlu tintal porthns ttf the tom 
btisfb n thaaila r and mhos to a rtd heat If s ano means 
HI ?< (lot tal tu In (( Ddia f itimh of Ihls hent tHm Tho 
high uiai«iK(int of (la i>nrts of an lUKooled engine 
would burn (Ito tub) I allng oil c\en that of the best 
(pialiM and aluiljir of mliHial or organic origin and 
tip pNldi and rings would bi it and i vpnnd to smli a 
digiis (siMtlallv whin deprlvid of oil, 
lb It ihov would stick and work bard In i' ■ ■ 
tlu (ilindtt IhU would Hire tlu walls 
ind tlu (xtssht frUtbn which thm 
tnsiud wool I nnd to bind the parts so 
tlglitlv til it till filsti n woubi iilllmuteh 
St i 7 x laarlngs would bo Immod out, the 
\il\iR wiull w o| ind tlu ingino would 
HiMtulKsiMi In isr tht Si iiio owTliis of 
wall r tt 1 hd i its wh i neglicteil to fill the 
radiator will ics ill some of tlu troubles 
111 ) ntb md t< tin Ir s( irow 
T lie la St UmiM nituit lo speur* ofiidint 
opi rat b n Im a om stb u ( n w hu h i m'^bk r 
abb dHTertntK of opinion exists among 
1 nginei 1 s Tlmt 1 he edit k n( v i f an t ngine 
Is (kiHudcnt uiMUi the ratio of luai (sm 
^^rt^d Into list ful work compand to that 
gtniiaUsi b\ the cTctitoslon or rapid bum - ■ - 

ing of the gas Is an ntiepted fact It Is Tour cyll 

lm|H>rtant that the engine ahould not 


get too h( ( and at the other hand (t in cs|ualh vital 
tlmt the cvllnikr Ik not rolibed of to(i ruach heal The 
obje<t of olluckr <.oollng Is to keep the teunierature of 
Ihe cjlindd Itel tw the dinger point ho the oil will not 
Iiecome tmdu/v heil(*d ind thinned but at the twime 
time to ha^e It mb high ai«poMlble to secure maximum 
pfmer from the gas burned Alr-eooled engines can 
be operand mireessfullj «t temiteratures lilglier than 



Hm 

) ■ 


- '.F. ■'4 V 




Typical power plant of a light, air-cooled car 

the iMdIIng rwilnt of water, whUh limits water-cooling 
Thete are two gtmiul ayntems of engine cooling In 
common use that in which water Is heated bv tho 
ithgortMlon of heat from the engine and then cooled bj 
nlr passing through ii radiator and the other method 
In which the nlr Is directed on to the cj Under and 
bend, whkh must lie Increased In OTtemn) area, and 
absorbs the lu^wt dirw ilv Instead of through the medhun 
of water When the Ibpild J» employed In cooling H Is 



Four cyllmlered motorcycle cooled by cwrront of air creoted by tb# 
the macbitie throit|^ ihe etmoephere 


circulated through jackets which surround the cylinder 
and head cnatingM and the water rnaj be kept In motloQ 
by two wethodn The one generally favor^ Is to uae 
a positive <ltculatlng pump of nouio form which Is 
driven by the engine to keej) the water In motion The 
other system Is to nti)i/e n natural principle that 
Iieatcd water Is lighter than cold liiiuld ond that It will 
ttnd to rise to the top of the cylinder when It becomes 
healed to the proper temperature cooled water from 
the radiator taking Its place at the bottom of the water 
Jutket A new UcveioiHuent being egperiinented with 1* 
steam cooling, In which water vapor Is used Instead of 
the liquid 

AJr-cooIlng may he bv rudlutlon or convection In 
the foniior dwe which aiipUes onh when small station- 
ary engines arc used and then but seldom the effective 
outer surface of the cylinder Is Ini reused bv the addl 
tlon of fianges or spines cast thereon, and Uie air Is 
depended on to rise from the cylinder hs heated and be 
replaced by looler air this producing u natural but 
Hlukglsh clnnlatlon When a positive ulr draught is 
directed atralnst the cylinders by means of a mechon 
Uallv-oiiernted fan, cooling Is both by ndlutlon and 
convection, which means nlr In motion In latest types 
of engine iht all draught may he directed against the 
i-yllnder walls bv oome form of jmtcct which coniines 
nil of the nlr rurrent to the heated portions of the 
ty Under, which it passes iit fairly hlgli si>eed 
The earllCHt known method of cooling the cylinder of 
gas mgines was by means of a current of nlr passed 
•through a Jacket which confined It close to tho plain or 
unHnned cylinder walls, Tho gasoline engine of (hat 
time was not as e/nc)ent, being much cruder In nit 
details, when compared to the later forms, and other 
ccmditlons which inaterlallxcd made It desirable to cool 
the engine hv water Kven though gakollne design and 
nmterlalH used In their construction became more and 
more perfected, thert haa always existed a prejndh'e 
against alr-ciM>lli)g, though many forms of engines have 
been used both In stationary nnd antomobllei, as well 
AM in mntorcy<^nnd aircraft appUcatioiu 
V ' y ' I where the nlm^ltng method has proven 
^ to be \ery suowsful and jiructical This 
prejudice on the parr of the laymim Is 
accounted for largely in the writer's 
opinion, bv the preponderance of automev 
blles sold In which water-cooling Is used 
exclusively 

The slmpteat system of air-OooUng U 
that in which the cylinders nrc provided 
with a aeries of flanges which Increase the 
effective radiating Hurtoce against which 
An air current tregn a fan is directed to 
absorb the heat. This Increaas In tho 
available radiating surfaos of an air* 
cooled cylinder is necessary beeauM ity 
does not absorb heal as readliy as water, 
and, tberefbre, wore surface knust be pro* 
■ — ■ ■■■"'■ * Tided In order that the esoees beat be sb» 

pwsftss* lorbed suffldentiy fast tp prevent eTe^ 
beatdif, Air-cooling eyatems an based on 
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ft lau fonuulftte^ flnst by Nekton, tbft rate tor cooling 
tor a body In a uniform current of air ia directly pro- 
portUmul to the speed of the air current and the amount 
of radiating surface exposed to the cttollng efTect 

Thera are cartoin cNiniiideraUons v^hlch uiuat be taken 
Into account In designing an efficient and satlnfactorj 
air-cooled engine^ uhleh are sumetlineH o\ertooked in 
those torma cooled by uater Large viiLvca must be 
Itrovlded to Inniire rapid expulsion ot the tlHinlng ex 
Imost gas and hIho to adudt promptly the trenh cool 
mixture trom the carburetor The ybIvch of air-cooled 
englnea are uanully placed in the cylluder bead In ordtr 
to eliminate an> pcakets or sharp nngled passages whl< It 
would Impede the flow of gas or retain wtiiie of the 
pixklucts of combustion and tUelr heat und new steelH 
are used, which will m>t warp When high power la 
desired. multl]4(b-<v Under ^iglneu aliouUl be used as 
there U a certain limit to the slsie of u hucceanful air 
ettoLed oJtnder when ubyhI In aulomoblle^, It being nn 
wise to use c\ Unders larger than five Inciics bore Much 
better rmuttH are secured from Mumms having small 
cubital contents btxause the heat from small quantities 
of gas will Iw more qubkly tarried off timn from 
givuter anvountH All ttutceesful cnglnea of the automo- 
bile type whbh have been alr-cooletl have befMi of tlio 
mulUple<ylinder tyjK* and the ust> of slngb (>)lnderH 
la (suvffned to power planta of less than flY« Imrwtwwer 
fluch as used in inotorcyclo construction or small stn 
rionury engines of not more than three to flve horse- 
power 

An air-cooled engine of tlie simple or fan-coolod tyi)e 
must be placed In a chassis In such u wa> that there 
will tie a posit1\e clrtulallon of air around it &U the 
time that It is In ojicrutlon This air current ma\ be 
produced by n fun or blower at tlie from end of the 
motor by natural rtruusht when a car Is In motion as 
in the Itover. a small Kngllsh car, or bv a suctl^m or 
blower fan In the flv wheel, the best exponent of whbh 
was the Franklin car prior to 3ft22 (Ireater care is 
required In lubrication of the air-cooled autom<»bllo 
engine cylinders ami onlj the bewt quality of mineral 
oil should be used to insure satlsTncton oiling Tin 
oil must l»e yIscouk and lienYy iHKlIed because It Is 
thinned down by the temperature of the parts Castor 
oil Is used In airplane engines of the nlr-coolo<l 
especially the revoUing cylinder flxed-crouk IviM^ssmh 
as tha LeKhone or Gnome 

The oombURtlott <hainbeps must be pnqiortbmed ao 
that distribution of metal as regards Its thickness Is us 
uniform as rioiwlt'lt* In order to prcYent uneven eximn 
slon during Increase In temperature and uneven con 
traction when the c\ Under Is cimled It Is esaentlnl 
that the Inside walls of the combustion clmnilier be as 
Hinooth as possible because anv sharp angle or projection 
may ahoorb nufflclcnt 
lieet to remain incandes 
cent and cauke trouble bv 
Igniting the mixture be- 
fore the proper time. The 
best grades of cost Iron 
slioiild lie useil In the 
cylinder and piston and 
the mnohlne work must 
l» done very nccurateh 
so the piston will oper- 
ate with minimum fric 
tion In the cylinder Air 
plane engines sometimes 
have aluminum cjlln 
dors with steel liners 
Init this Is expenRlvc 
construction 

One of the Important 
considerations In con 
neetbm with nir-cooling 
of engines having more 
than three-inch bore Is 
that the air blast must 
be conflneil ns close to 
the cylinders as possible 
and that a more oner 
getlc flow of air Is need 
ed than with water 
cooling systems. The 
ordinary form of sheet metal Iflade fan Is considered 
entirely adequate for wnter-oooled engines, but most 
sngineers who favor alr-c*K»llng at the present time use 
funs of the Mrplune-prqicller or blower type. Y\hich will 
fuml^ larger quantities of air tliun the stmide fan 
would and which also direct It to the cylinders in a 
positive manner by enclosing them in air jackets whbh 
are attached to a manifold memlier nmnlng over them 
to whkh the discharge opening of the blower Is coupled 
idtape of the o^mdutt is determined h> careful com 
tmtnUon and experiment to secure a smooth nlr flow 

TW9 englnea by the same maker one of relatively nu>d 


era develojuiient which utlMn positlYe air oimUng int rh 
ods, can now be demrllied The system of tooling Is pno 
ticftlly the Name In both InKtniicos. except in ihe nx iIxmN 
emplojed of treating tlK air blast In the oaih 1 rank 
lln system the c^llnderR art prtnddetl ulth mi lb at ribs 
or flanges and an encast-fl In Jackeis whidi fiaai part 
of a shoot metal casing Ihu toYirs the tniin iMirtlmi 
of the iK)\Ytr plant The ll\ Yvhi*< 1 Is prmidnl with ii 
fterl(*N of cnrYed bloY\tr hhuhs anmnd pi rlplu r\ and 
1)8 It turns, it creates a partial \aciuitn In tin compait 
inenl fornanl bv the motoi base casing and tlx air ti^.hL 



A relatively new stationary air-cooled engine using 
blower to create a blasl 


undorpan The strtmg Nixtbm effwt draws air In from 
the front end of Iht Ismnet and down tbroiiKli ih» 
lY Under Jackets The air turrtnts pass oYtr and lx 
tween the flanges at fnIrlY high veloclt\ und ns then Isn 
largo amount of exiswed surface the excess heat is 
prompt 1y dlsp^md of and absorbed by air passim, 
around the cylinders, YYlddi Is ejected from Uu motor 
bane c<impart»mnt b\ tlx ix ibm of the bloY\ei th wlxel 
As the fan la pitrt of the bnlnncc iiKUihor which Is 
attached to and driYen dlrcttly from tlu engine crunk 
shaft there can be no failure of tlx drl\lm. means 


and H positive nlr dniukht muHt be Indmod ariiiind ih< 
cylinders as soon as the motor Is stardHl 'I lx v< hnltv 
of the ait currants Intnaw Ulractlv as tlx luxlor siicccl 
augments, tinrf pf»slli\e (oollng is tibtained und* r all 
conditions I'hls KyMUm was uwmI y^ r^ hixc+ssfullv 
for a iierJud of many Years und Is unchanr,i^l In cswn 
tials even at the present duY 
In the cooling Hjstem which was ustd In fix rra\(r 
MlUOr engines mnrlY twmtY ypars aNf> in the 
Renault oIiSNmIed aYlafion motor and which in lin 
proved form U shown in detail In the lllu-^tratlon of 
the latest Franklin engine the inttlxxl of Ih 


dHT( Tint In ibtall hut piucibalh the s.iiix In principle 
as that ppi MoiisIy (h m lilx^l \n nlr Idower Ik mounted 
d ilx front end of (tx mouir md thy Htmui, cuirent of 
nlr It pro(in<‘e'^ Is ( ut \e\iNl |o nn ulr cimdulf at tlx top 
(he { \ ilndti lo w lib It an attachi d the jm kets sur 
loniidin^ tlx \ Itad^ r walls llu t\lln<lcr Ixuds an 
olih plain (:isliiu.s wllhotil rlhs hul the (yllnderwail 
uriii 1 h im n iseil h\ nsin;. a li(it,e niindin of nIw 1 
ItmiM s wlikli nil t isi iuut,iiill\ wph ttx (YtUxbr Ilx 
all ItlowM touts \ liliisi tf itli Into tlx tiir (onduit 
alH^^^ tliH t\IIiuliis at (onsicUrnhh pressure, unil tlx 
unl\ wtiY it tan * St iqs is \\\ p \sslivu inoand tlu UealtMl 
|H>tllon of llx i \ Itixh I lx ad and i \ llinh r heftm It is 
dWUiargtd tlinni^h tlx tHMiom u| iht ah Jm ki t \s 
(tx blow* I Hpts d he M is^ s wltlt s\hsvI ttx \\\\\\\ 

of (he air ( )iri I 111 In t onx s t,i i di i w lx u an an,^NX ntul 
uMitlnt. edttt Ik deslnd I h* hlowtr luindles mid all 
when as tlx SIX lion tl\ wUmL had to haudU luntvd vli 
A g1\in uiiioiiiit or wtiglit of air o<t.iipbs h ss \ulunio 
w lx u n)b| than wixn IxattnJ 80 llx hlow^i to idom nad 
nlr can Ik. snudb r unvl mnHuna h ss jstwer than the 
Iar..( rs ap u liY hlower mw dtsl whM) it Is lnti>iiK>run d 
In llu t1\ w hiw I and mns( diaw out warm all ll is 
maluh Pir this inison that tlu new t ranUUn SYstem 
Is Hiaud to 1 m an bnpi o\i nx nt oy<i tliiit U‘*ed no huc 
etHsfnllY iWif a lorij^ iH-ihal of \mrN 

llu lixuv,eK au not uIwuys of stcK I or iasj iron one 
piomincnt inolor tar tnanufiu tiirer announcisl hist }eHr 
a motor lu w hh h < (fpiM r ll inM n wi n Lnl Imult l\ l>onde<l 
with til* Ht^sl (Y Under yyuII 1>y m yy bra/lug sYNlem 
As (optMT (jirrl<rs Inal a\va> alMmt thrin tliiieN as f«Ht 
as kUhI or cist iron Its us( is mi ImproMiuent Alum 
Inum lian^vH and tYllndir yyHU a Hteel or i.ast Iran 
lint r foi the piston to lioar xiniliist haM alsti l>een 
iritsl hut e\tit]ixlY ix (unite and YV{)enKlY( manufix 
1 \ir( and (unfnl pnqMa tinning of parts are culbsl for 
Ko that ttx (Yilndt) and titu r will expand togi ther Tlx 
(XHtiron (Yllndtr wlili InttgrutU (iisl llangi k Is prat 
ticui and llie ( heai)e>.r (onsi nation 

Aiiion^ llic udYanluM'* stau^ f(»r air cooling hY Ita 
ad tx rents tlx giciitisi is tlx (llinlnatlon td (sHding 
waPr YYhid) Is a fixlor of gnat nxamm In tlx letn 
|M nil4 /oix w Ix ri llx maj<>rlt\ of autonxd^les are 
list d llx wtailxr (Conditions ofitu ( haiig( In a \(r> 
few \\( 4 ks fioiii Ilx warm snmint r t(t tlx ixtnmectibl 
of winter and Horn* (Jims oix lias tlx.*m Yarlutions take 
placi In a P w hours When watirsooled kysPiuh arc 
emp)oY(Nl It Is mssssapY to add s<aix (huni(a) sub- 
stan<*t to th( \Yat(P )o privtnt it from fpm ?lng The 
s))l»Htanee8 (oinmonlY emplo\(Ml upy ghotrim yyoo(1 ni 
<s>hol op 1 HaturaP d s<dnllon of calchim elilorbb 
Alcohol has tlx dlsadvantagi that it YaiH)Pi/(s n tidily 
and must he often r(n(\Y(d ( Ivcerine Is mid to 
affix t tlx niblx r hos( YYldb tlx (ablum i Idorbb sola 

tioll (rYstatllzes unit de- 
posits Krtlt In llx radl 
ator and \Yater ppies 
Uxn tlx n an the 
I roiihh s hii hU nial to 
lenkY plp( s paiiip and 
I adtat»>r f h I I ii r e of 
pump clogging oi ruie 
lure of nihlM r hos* nnd 
ottx r difllc ubli s 

( diY iousK 1 1x I Hmlna 
Ih n of w iti I anil tlx 

use of i \Y( II di ►lgn( d 
air (iHiling m tx nx w 111 
pioY bh a stt 111 that 
slxaild Ik (tilh as ( ffet t 
he daring tin extrvnx 
(old w( ailx r as It Ik 
during the nxire fuYor 
abl< snniim r seasiai If 
\^onld MS III that air 
fooling nx thods could Is* 
applh (1 to iHhantHge In 
tlx future more tlian In 
tlx past, to ( omnien lnl 
vt hb le ]M(YVf r plants 
w liU h must l>e < atmhb 

of ( Mk if nr Hf r\l( t und* r 
whbh \arYlng t<indl 
tlonH (Hit <»f llx disud 
YuniigiH of lh( all (<M>llng imthod as Htittd hY tlx>s< 
VYlit) do n*u faYor this HYsttm Is that *n^ini8 (mibsl bv 
air cannot lu ofKratisl lor tAhnded iierbaN und( r oYer 
loads i>i at Yer\ high sptssl YYltlunit liialiu^, up to nu* b 
a iMiliu Halt pninalnn tgmltton ma\ n salt Kvisrle^m* 
has Hhf>wu th)t lids f>hj*s tlon (nnimt ht ixImhI agaiimt 
ttx bI<*W( rs ooUsI ( rigdn* H 'llx YYati r-CfM.llng sYstenis 
soil Isihiliixd maintain Hie t( iiifM r itnr< of llx (nglne 
men nearh fonstnnt than Is p<^)Hsihk with an ulrtofflml 
nxdor and an inglix t*‘f)Ud Iiy YYaftrcan 1 m opt raP d 
uniJer ( ondltlons of inP i bm lulu b ntlon Innfs urate YHhe 
((oaHai/fd on para 7/) 



Two timpte motorcycle englnee in whkh lir-cooling ib accomplinhed by currents produced by the pn silage of the 

cyeio through the air, without the use of any blower 
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Excchnivo *^chokinK ' of fuel mixture wan responsible 
for the sconni; of this piston Spots around two 
small oil drainsKc holes indicate that dilution or 
• ‘VutlinR” of oil was complete 


N lubrlcnllnK l)> inennK of oil, we simply 
Huppiv u InrKi nuinlit r of ininuto 

ImiH lieiirlnRR tvo Hurfu((‘H itiest 

bulls urt tltth partl< (tf oil an 1 tlic 

iiMire \isoous the oil the 

tuirdir It Is to break tbuu I T 
up The art of JtibrUatloii N tht uM of 
gettliiK tht riLht amount (tf oil In tlu rl^ht 
pliKo lit llie riifbr tlini In the niodirn 
nutoinolille this W pntt\ \Atll provided 
fur bv niinierouH pntintul (livhi^ and so 
it lias (oiiu down to the liimian fador — 
that 1 h whin tnuihle n^ailu In tlu parts > 
that reipilrt luhrliatlon It is Kenerallv 
ow InK to the owner s fallurt tu sipqily j 
luhrUants, or to tin use of tlie wronj: ■ ■ ■ 

luhriiaiit, or to some other factor, such as When the 
that of iranknase dilution which damafces 
the oorrt*ot lubricant which may have been 
KiipplItHl adualU rcndtrliiK It a nonhibrlcunt 
Inventive genius ketpK working out new and better 
WHVH to pmhitU daiuai.( from inesirnn t or omitted 
luhrhatlon but tlu human tspiallon still reiiiulns, and 
In dulling with tlie lattir tlu Invmtor is trul> up 
ai,aluHt It 'iou lannot tmikt isMipla dn their part 


Floating the Car on Oil 

Little Known Facts About Automobile Lubrication and What 
It Means in Terms of Wear and Tear 

PhoCoffntpht Copyrlshtcd by LubriestUm and Tht Taxu Company 


prt*i«flf«re replucemeat, not to speak of the thousands 
of squeaks that utcomponled the wearing out Here U 
u shackle Indt with empty grease cmi^s turned down 
tight The driver of that car took pains as long us it 
was dead eusy'^theu UL It go The shackle bolls ura 
Wiun one-thlrd through Next comes u universal Joint 
There Is not much motcinent in universal Joints but 
there are miliions of these smull muUon& Sooner or 
later the old lubricant U gone and more Is neefletl In 
tills case someone forgot it and the thing ran on until 
the metal was all galled up and in some places had 
seized It has been calculated that ncgleclt'd chassis 
lubrication alone tosU the people of the Unltc»d ISLutes 
about seventy hve millions of dollars In niailr bills 
every year 

In anj dlHcusHhm of lubrication of the automolille 
that of the motor Itsilf nuturullv occupies the greatest 
attention At no other inilnt Is there 8t> much relative 
motion of sliding parts and this 1 h <N>mpIlcnte<l b\ the 
two facts that first, tlu motor devel«i)« a high degris? of 
hear, and second that fhe fuel used in tbi motor Is, 
b< fore It Is burned Introduced directly agaluKt the 
cv Under walls, and lun there Is more linear motion 
tiian at any other point on the car The first problem 
that of the high degree of lit at, Is lielng in fmt has 
Ikm-D, Improved away Oils having high flash points are 
no longt'r dllTltult to get But the second problem, that 
of the fuel Is growing worse Qasollm Is growing less 
and less volatile Less and k'ss la It HutceRsfull) 
vaporized by the carburetor, and more and m»»re 
especially as engine a|ieet^ Und to Increase does It 
reach the firing ibamber merelj In ntonilM^d form 
'^Ince alNiut 1910 the ctinsnmplion of gasoline has In 
creasetl many fold and wblU the production of (rude 
oil, from which It Is d» rived, has Increased grcotlv It 
has not Increased enough to make It iHiaalble to derive 
I ven with the Improved cracking” methods now ubchI 
tiifiugh gasoline of the old stimdard to go around The 


r 


lubricating oil became diluted with gasoline this piston seixed at high 
speed The lower or crank shaft bearing worn not injured 


and m^al particles It cuntaJns^ has the appearimco of 
partly used oil 

It is because the gasoline is growing less and less 
volatile from year to year that manufacturers who 
formerly advised draining the crankcase every thousand 
miles, are now crowding this maximum down to 600 
miles, und in some cases to 300 The low volatlllAlng 
quality of the newer fuel means that it reaches the 
cylinder more and more In the fonu of spray Instead 
of vuiior, and since gases moving through tubes at 
velMitles of over a hundred foot per second take on a 
whirling inuthm they are delivered to tlie combustion 
chamber with the * atoms * of atomized fuel whirled 
centrifugally towards the outside of the Cylinder walls. 

lUachlng tills jiolnt they do Just the very worst 
tiling tiuy could do that Is, they wash oft the fine tllni 
of lubricant that has been left on the walls by the 
down or suction stroke of the plaUm The next up 
stroke the t'ornprewslon stroke, gnatly helps to iuov« 
them downward Into the cranktaw*, and more aid Ip 
given by the ejiHUing exidoslon The only 'cores” Hi 
present known for this condition are only partial cures 
One is to use very tight rings, u thing that may help 
considerably The othir is to keep throwing uwuy oil 
and putting In new This costs money but so doet 
pHior lubrication Just now there Is n inov'ement toward 
methods of reclaiming ustnl oil, and If it proves sue 
tessful wc may find It pwssibte to get a n*hate on oui 
useil cruukiase oil, turning it in In small amounts h 
be reclaimed We shall then be less unwilling to renew 
the oil in the crauki use Tlie new pirocoss, It Is claimed 
reluma tJie old oil ut least to the standard of quality oi 
m w oil In fact, the pnqionents of one process width b 
tKHin to lie ctunmeri lallzed state that oil reclaimed bj 
this process Is a trlHo superior to brand new oil Ukt 
a new motor, oil must he ' broken In 
In winter Inbrlcatlnn problems botonie worse Th( 
car ms'da mnrt tnreful watching for troubles due t( 
faulty lubricnflon can arise more quickb 
T In <H)ld weather Probably the chief o 
these trouble s/mrees comes from using i 
(liokcHl or rl< h mixture Since the chok< 
Is often usetl until the motor as well ai 
fUt water In tlie ilrculatlon svstem hui 
mirlic^d n temperature that will pennl 
vaporization of all of the fuel In wlnte 
weuthtr this means that n steady frlckh 
of gBNollno Is finding Its way down lnt< 
‘ the cninkiase, This will result In over 
■ ■ ■■■■ J heating and excessive carbonization Ai 

;ed at high ^^lon as possible, therefnrt Mm chok( 

should be pushed In and the engine other 


wise be kept spinning by truverslng Ua 
result Is u grade of gasoline which ‘‘overlaps” the early throttle imtll It has armed Itaelf ui), not forgettlni 

kerosene In the sense that part of the constituent of the that “roaring’ the engine at this lime Is about th* 

crude oil that would then have gone into the kerosene worst thing that could be done to It since the lubricat 

now has to go into Mk gnsoUne In ibis <*onnectlon It Ing oil Is not vet warm enough to flow freely Just v\hei 

should la* stated that this does not mean os one often tron/iaMcd on pope 7J) 

hears that “they are putting 


alwavs right The onl\ wnv Is t<i ki^ep talking nbi)ut It kerosene Into the ‘gas these 

In their hwirJng f>r vMon and hois for an uj)pn>xlma dnts’ A direct tnixfun of 

tlon to perfection II Is bv no iiunns the n(>vlct who kerosene and gasoline would 

o\< r hihrh nl( s the"' iTUist obvlmis part of ihe car the not l>e a return to the same 

motor and no^leds the do/tns of little, hard to-get at crude from which these two 

plans ou tla chassN The novh-e Is gua rally con were obtained Humptv- 

wUntlous idHUit these following out the advice of the diimptv cannot be put back 

manufiK turt rs nnlll lu dl*<nt\crs that some older hand again that simply 
makes an apparent l\ good go of (f without all this Tlds matter of the lower 
btdhtr TIun he g»ts (huUks rnf(»rtunately the volatllltv of prwKnt-day gas- 

troubh^s that nsiilt are apt U* l>e dtlnjed for quite a nllne has a very dlrnt bear 

long time But wlan tlav (onte tlurc Is usuallv u lug on motor lubrication It 

whoU entp of (hem it about tlu same time The buyer gets Into the cylinder oil la 

of a HiMondhand oar of t< n Ust reall/os lids Hvery the < rankcase and dilutes It, 

thing wHUiH In (INlntigrat* all at onct thf n‘'Ult of the Lnglnt tnaibles follow Once 

pnvtons owiurs omissions miifh earllir In tlu gaim lu a wddle one hears the 

In the (ns« of a siH-ond hand jam baser wla> has bis owner of « («r slate that Ids 

eves oisn tlu risah vahu of n car vvhh h has had Its motor consumes almost no 

ndnor lubrhaMon nc,^Ucttd will la verv grtatly reduced oil — In fact Itooemsto make 

for he appr^^lat^s thi guuinl overhauling It will soon Its own oil Tli© truth N 

rtsiulr* Siuh a tar stpu tks s^puaklng Is a erv for that It accumulates more 

Iiiliric atlon — parts an* wealing out fast Go Into the liquid In the crankcase but 

Junk lKt\ of nnv i*epalr garagt* and paw over the dls- that liquid may run even up 

carded parts vou will find there and vou will dls- to n 90 per cent content of 

(Ov*r u w rmon whose text Is “luhrh atlon” Here Is n gasoline But gasoline Is not 

spring shackle bushing that Is nnirlv worn through a hibrlcnnt, even If nmh n 
on or gronso would have saved It and the cost of a mixture, owing to the carbon 



Universal Joint failure brought about through lack of lobricathm, despite the 
fact that pint and beartnga are cdne hardened eteel 
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Balloon Tires and What They Mean 

Remarkable Results Obtained by Increasing the Size of Tires and Reducing the Air Pressure 


IKRR It Dot for hU knowledge of wlmt it 
would do to thorn* every motorist would 
probably prefer to run with ihtorly In 
Anted tires Many of them do. It Is wan 
fortable and It IctH up on the mr uh well, 
for there Is much Iohm vibration Un 
fortunutcly. miming on presHures In any ineasun below 
tluwe for which the tire 1» designed InJurcj the tire 
walls. \ot Intlntlng the tire full\, under tlie liellef that 
It favors the tire by putting It tmder less xiress, is 
about the worst thing one tan do to It Under these 
olrcumstHnces It gets a sharp Aexion at Its walls twite 
with ever\ revolution, and since its thick walls are not 
designed for this sort of motion plv sepitratlon becomes 
ReriouB and there Is fabric failure on the Inside plies 
Regular tires eannot withstand intuh of tills sort of 
pimlshnicmt 

The new 'balloon tiro whUh has Just apiieannl on 
the market gels around this dlihrultv and p^^rmlts the 
use of pressures something less than half of thost In 
coiunioi) use toda^ l>e<ause It N made up BtS'Cliilly with 
thin side walls which are not Injured h\ the one thou 
sand flexions per mile of tra\el which the side walls 
receive 

Now If you are going to halve tite pressuro of the air 
then your car whose weight remain* the Bame will 
settle down until the urea of contact lietwwn the tire 
and the road Is automatb all^ about doubled On a 
tire of the slzt's now conimonh In use, this would enuse 
so much distortion of the shtiiH. of the wheel, (reguM 
Ing the wln^el ns the whc>el pluH the tire) that even If 
you were to give the tire thin walls you would get a 
condition of extreme distortion which w<»uld be highly 
Inefllclent from every iM>lnt of view The obvious 
remedy for this would be to do just what th< designers 
of the new lire have done They have greatU enlarged 
It The balloon tires lo<ik Ilk* great doughnuts and 
It has been ftuetiouslv 8ugt,eKted that Uuhe Gvddberg 
the fnmoua cartoonist was the inventor of tills sljle of 
tire l>ecnus** he aiwajs jHjrtrays an nutoumhile with 
grossly exagg* rated tires! 

The work of |>erfeftlng the bnlhsm tiro was started 
in 1016, but the Worhl War prevented much being done 
wltli the I<h*n until lOJO Then the problem was 
tackled In earnest SiureHS came In lOJJ and the new 
tires are now fm tlie mnrktt 
Tlie Imlloon tire tom's down road irregulailtles slrnplv 
b> enveloping th*m and going on as If th»v wen not 
there This statement nniBt of tours* be limited, but 
such rond ((bstructlnns as stones strav bricks the low 
sliarp-edgc'd planks at ruilmad tnjMslMgs and oven 
brokt*n IsUtles slrnplv disappear lntt> the tin while It U 
passing *iYer them By fur the largv'sl proportion of (la 
surface of the tire In tnntact with tlie road goes on 
carrying the tur wUU<mt giving It the usnul sharp 
upward throw The balhsm tire curpU»s only alsair 3.') 
pounds of pressure luul in some types itelng develo|HMl 
It carries stlU less varving with weight of cni, et* 
The sensation produced h\ riding on a car 
e*iulpped with the new i'omfrtrt tires is that 
of flouting along almost whollv in a ht'ri 
zontal plane It Is 'rifling roi mush* 

There Is no tomixirison In the relative 
contfort In fact It la more a matter of 
(smtraHt Long drives will cease to be 
dreaded, ladh b\ tho passenger and the 
driver for again, the latter Ands his work 
greatly simpHfled lie no brnger finds It 
necessary to hunt out the most favorable 
parts of the road, to dodge rough hisits, 
and to Blow dow'ti when passing another 
car forces him off tlie pavement He diss 
not feel the need of stiffening up us he 
ui»proach*M a ha*I part of the road In 
short, the driver can be careless without 
being made uncomfortable 
The new tire has a whole list of good 
qualities, and a few bad ones. Of the 
latter, two nrp quite bad and two are 
relatively unimportant The worst feature 
U made most evident to the passenger In dry weather 
on dirt roads The big tires kick up on amount of dust 
that Is descrlhed as "terrible” In mnddv weather they 
can esHlly outdo the eomiwm hlgh-presaure tire In 
Bplofdiing mud and water On the other hand, both of 
tbM Dulfiances are rapidly disappearing as our mileage 
of paved highwe>B Increases, 

X teaser drawback Is the necessity of equipping the 
tire with some form of snubbers Unless this Is done It 


will l)e liable to dev*. hip a sort of galloping action like 
s*>me of lim al\n*)si-* xtlnu "Toonorvllle Trnllp\H <if 
yCKterjiar which were bHlanc***! at tlulr middle on a 
single truck Again the new tire upjiearH t*> he far 
more sf^nsKlvo than the old t*» Impriqitp Hlinomeut of 
the fnmt wheels The i r*per ammint of t<ie*in or 
gather must he arrive*! at with sonw *are 

Will fu*I i'emsumption lie in*roas***l? Pvhlentiv It 
will, hut the^ ln< rense 1* verv slight, c'ompuped to whvt 



nose up view of a balloon tire, showing how it 
wraps itself around stones and other road irregu 
larltles melead of riding over them 


one would exia**t with a Inch tire appuentlj dine 
Ing to tlie road as U runs OIvsi rviitloiH mole on sl\ 
taxicabs i tinning a toiiil <tf ,200*10 inih'< on 7*^ im h 
balloon tlrcK wluiwed an aveiaM of \» t 

gallon This c*»mpar«'s tpdle fnvejruhiv with i lar^t r 
numhtr of RlioUar inlm tiHld,^ H.V X t’/j iiu U tltHB with 70 
pound** pr* B-^iir* 

St*vrlng under certain * Ire umst uu <«* umv he sllgiillv 
harder with the laigi tire Nntnrallv It Is inudi more 


clitAdilt to turn the fn*nr wlieele when tin* lur Ih Ktimd 
Ing and somewhat hard* r to maneuver at low B|*eetN 
The tires have a larger contact wlih tin road md 
therefore cling harder IRtwev'er, In cmswlng tiollev 
tracks at on angle so wharp that it N marlv parallel 
the fr*mt wheels are nut deflected by the rails In any 
measure 

Not onlv U the low preKsure tire comhirtnhle for the 
passenger, but U Is eipinllv "comfortable for llu car 


V inUIIf>n IlnU Jolts an sw allow * U up hj the (Iret* every 
mile and M*t n(t c hiH* r to ili< tar IhmU thiui tliese large 
rubb* r hIhh h * ni liU Im » vttndid It Is u Mj*fe venture 
lo SUV llitU In a P w Vturs wUtu the low ptx'twure tir* 
Is \<-r\ MHitalls In UM (Tvsiulll/td axUn wUI bt rare 
The sluKks dm |o niad umvtnnttss that art (Jtrrled 
forward fiom hlthiaisvnn tins (o tla tnmHmlsHl(>n 
are atiNorltetl h\ lla law tin lids mums* tlu trims 
lutKsbin aa*l (smtrlhuUs lounrd uuiklnu Uit tar ride 
more eaHiU Tlu * flet l of ildliic, ovi r halhxin fir**'. It 
In state*! In sonietliiu^ Ilk* lhat obtained hv Jtnaplnk 
from a miiuiII IntxiHnslv* * ar to a lurgt htavv car of 
long v\ luH I has* 

skldilluj,. is iiracthallv don* av'iiv with In the (mh*^ of 
(he * ar *<|uitqHsl with balloon (Ins lus^fnllng to (he 
maiiuftt* tin rrs In amdlier wa^ djuig* r Is gnulli les- 
wntsl TesiH have pn)\*d that even at a rapid rale of 
speed n lauKdire oi hlow^uit with Mnill(M»nK Is safe 
wlurt with ordlnurv pneuinalltH tlu tar Would swerve 
and In all prohahllltv strlk* some object 
TtmtMng uiHm MXicml tiurahllitv the iw^rfomumee of 
UillooD ilrt*N under average mad (oudithms has aotsird 
Ing (u (he ( laliiiN of the inantifm turers, ]>roved tltat 
lliev pohMtNs a surpt Isliif^tv j,rta( degree of ruggedness 
lor Instant*, a fonrplv 7n_in*h (*Nt tlio gave out 
tmlv aft* r tirst havint„ worn thnmgh the breaker and 
(1ms of the j)lles 1 tirdiermor* It tontlnuetJ to run *ttl 
tlu Nln^,le rtmalnlng plv ft»r a long dlMtane* la'fopfl 
(inallv hlowiiij, out Manv of (h*Ke tires have run their 
cntln life vvlth no (nad (tils whatever I here have 
he* n tasts wiiere y)alliKin tine after 7T*)*) iidles of 
Ntrvlc* could when waslusl up he taken fur brand new 
(In'S It Is *v*n Mtatetl dial dies* tins have been run 
miles wlun tint without dannige to either the lURe or 
tula. 

The explanation of the o\(*sslvtIv low rate of wear 
shown bj the low preSMUn (In Is found In tlu fact that 
it U utd lu Id St* taul as du oth* r \ little tlmught wTU 
mukt tvhknt ti»e rtUNt^n for this fad If one vrlshes t*» 
sandimiM r a pleti of nihiHi la will natuniU} prefer to 
have it laid In a taut (hit iswitlon If one wishes to 
cut u loiigli Ntilug he will gd some<»m to hold It and 
pull It otd laut It Is th* Hina* with th* drt The 
Idglier t!a pn sMire of Inflation da iiior* easllv tho 
sharp stom^ of (he load cut and ahrud* It Further 
nion tlu (hiMMMd nlinislv* timlencv Is not In pro- 
lH>rdou to da dis n as* of prcMHun 

Anvom wlio has shju on an alrlntlatcxl mattress 
can rasilv ai)ppedat* wliv a hirgo tire having all at a 
low i)re^,sun N moic (otuPtrl ihlc Tlu Ilrnt tluu he 
Usc^ tin mattress la will la uulto llkelv to inflate It 
fiiHv In rills MUidldon tlu vailoiis humps of his body 
c orr* KjHinding in llu tumlogv to tlu humps in the road 
will 4 irr\ mor* than dull slmiv of his weight Iiittr 
tie will Uurn dint du maUriss should be ouU aUtUt 
I w (kdil t (Is iidlnUsl W lull lu lies down on it every 
hiitiiif- Ills hips slaiuldf rs etc —will Hink Into It jh P 
milting die hollow pirts of the leeieh tte take up thdr 
etwn fall sh in of the loud If lu tarnN 
o\e \ du iimltH sM ( liaiige M Mil v]u and 
follows liiiii Tin sinu Is inu» e>f the 
halhsm dre I his In win it envedops^ 
lidh humps In lln mid that netually 
tliiow the wins I hIumI wIiIi a high pressure 
die off du gnnmel end eldlver a ahmk to 
till spi incs and f ur 

riu rc ir* piohhiiis of tar dt'slgn that 
will have lo Im worked out 1>* for* tlu new 
lIicH (III) Im IIS* <t to In st advantage For 
otu fimhts will hiivi to Ik maeh with 
gn ate 1 e l< imm* \\hs ma\ luivt to be 
leugduiusj I he new ftiur wIuhI brakes 
jiin\ hu\i In du ras* of some cars to !h 
nd( signed ptu nt w tires will In some' 
(usts rals» du tndre car Iilgher from The 
roiid Sle»erlng ineiulverH nmy have to U 
alte ud 

riiose who have ridden on ears shoe] 
vvilli (suiifort tires flnfl it \tr\ hnrel lu 
dead to (inel words to des<r|l)e the b*ns)( 
then ])m*liici*d hv them Meeatlng through space mo* ms 
to hf about the nearest thej * im approximate) the senKa 
tion Om e \i>e rh ne-es i new scnHc of detnebmeut as If 
looking at a medlon picture of wctjcpv Rlhntlv tluntlng 
imst the lens In fact neeordlng tie T K Halo Man 
age'r of the Devtlopment Dopartmtnt eif the Firestone 
Tire and Knideep rompain It Is tilmost ImpteHidhle t*e 
choose descriptive phrns<sdogn to drive home tla* won* 
elerful effect that the»se tln*s have on the riding of the enr 




Heavy, cloaad ear ptrovlded with balloan tteeii, indicating to what extent these 
abnormally large tires alt*r the usual appearance of a edr 




26 


SCIENTIFIC AMERICAN 


.^AMVAtrV', 19B4 


With the Men Who Fly — ^III 

Our Recent Achievements, the Pulitzer Race, Night Mail, the ”ZR-1,” and Commercial Possibilities 

By Alexander Kletmn 

AsftooMie Professor of Aeronantiec, New York Uruveraity 


HE last fpw months In tlio history of uvln 
tU>n have brouicht forth a further »erU«< of 
iiHtoundInK uohlexeiiionts And it a noti^- 
worthy fact timt they are duo to Aineritiin 
energy and engineering skill The one f»*r 
eign idiot In the Pulitzer nice ft 11 far be 
hind Lieutenant ' AF Wllllnnis, U S N , who won at a 
speed of more than four ml Its u minute, and who, but a 
few weeks hn(k, attained o\cn greater «i»eeiH Tlie 
Stlmeider Seaplane (’up is now in tlie United States, 
brougtd tioiiu h} u Naw team winniUk In Furoiiean 
w iters w Ith another (’urlhs ship It Iw lla United 
StuU*tt PuHtirtHtt I>eiHirtment whUli Is resiKWislIile for a 
conclusive deinonstratlon of tin iiosMiiiilit^ of night 
lining on regular M luslule 'JIk /III is u derivative of 
Oirimm pnicthe, It Is tnie neverlla h»Hs, it is the Navy 
nurcMiu of \eronaiitkH whldi has hid the courage to 
revive the conKlria tUm of giji^antlc dirigibles, In the face 
of many dlnastrouK exis pullet's and genera! neglect of 
this tyi»e «if iiin raft llie Armv Air Service mnj be- 
moan Its lack of (N]utpMant untl Imixittnie due to himuII 
upproprlatlons but llu t nlted States holds most records 
and h ads In tochnU d ilevtlopnant S< If-i ungrat ulatlon 
Is ( ( rialnlv peniilsHll)h imi (It ularly as thew events ore 
more than r* tsjnls- -rhtv are dellnltt miU^ones on the 
road of cornidete contpiest of tin air 

The Pulitzer Race 

The St l/ouis iiiH t Is 
rlglith Kpokt n of among air 
men as 'Mlu grt attest in tlie 
htstoi \ ttf ll\ lug ’ St Umls 
busIntsM m«n mid bonkers 
had spent tjvir $J7d(KM> In 
pn lulling I Hultahit air 
droim iind ollirlng pri» s to 
the vaJiK ofsevtral rhoiisand 
dollars Tht \ wtre will n 
warthd for 11a tr elTtiris 
TJiree liundrtsl iilii»hmt*s 
crowdtHl tile tit td wlihli an 
nvt nigt. ttf HdOtMi siHitators 
vlsiud tilth dn intliithng 
mllltarv attadas tif fon Ign 
gtfvi miiients armv and navy 
olHctrs ( ongrcssmcn, pilots, 
ulrplant manufactureis and 
o|)eiiilors J lie Moil of tlu Our (riant dirigible “ZR 
mint was tJa great Pulil/-tr 
rui» race resirvtsi tor the 
last dm width di vt IoikhI new h|M » d ns>oids 

rituUnant A I ( Al ) Williams ftirmerly pitcher 
fur tht \»w ^o^k (’hiUtM won llu r k'< In a < urtlss- 
Naw rms r at an avt r t»l>eed of miles per 

htuir over tla triangular ttiurst of J<>() ndlw TJeuton 
ant U 1 Brow in a 'rlmllu mm Idne averagtd 24178, 
and lieultnani I H Sandt rson of Marine Oirps, 
!lvl^^, II Naw W rl^ld plant i>f TW) liorseimwer was 
tldid witli a SIMM d of - Id ml Its |k p hour Of the si ven 
pit ked tidrlts Naw pilots won llu tlrst tliret pintles 
N(d a c tsualtv or i ven a liroken wire markisl the race 
Itself — a striking trlhute to the grow Ing safety of 
th( all plant 

Mon than 100000 paid to see tlds rate and they 
got their mom V M worth When a Isnub started the 
riuM, tht pilots sw(Mt[tfKl Into the air like builds The 
mm him M stsirad to llasti across the coarse On the 
last htud In M'lng round the pylons pilots banked their 
iiiatldms so «ti iriilv that Ihtv st'eined to rtsl In the 
ulr tin tla ir vv Ing tips Wlien Al WllUams went round 
tlu (onrse la felt sits^pv On taming pylons Ids brain 
rtfuKcsI to familon fm si vend sts-oiids On the last 


Imsk principle the airplane baa changed very little 
fnim the first Wright biplanes. A better wing hut still 
im Im lined plane, providis sustention or lift, the same 
tyim of Internal combustion motor, acting thn>ugh the 
name type of pn»|»eUer, overcomes the drag or nlr resist 
ance the same sfrustural elements are present, praetJ- 
(ally the same system of air control Hut what trenien 
dous difference In the results attained 1 The secret of 
the dinerence lies In the tremendous reflneraent of each 
separate element The W right brothers were lucky to 
obtain 40 borseiiower from their motor, whidi wdgbed 
nearly 200 pounds. In the race the Curtiss I>12 engine 
und<iubtediy the most wonderful racing motor In the 
world, devekiped fully BOO horsepower, yet It weighed 
well tmder 700 (amnds, and Its area, pnijecled on a 
plane at right angles to the line of fltgld, la but a few 
square feet In the modem racer or fighting plane 
there Is a tn^mendoiis concentration of pownr 'Hie 
(’urtlss racer weighed only 2097 poundowiut much more 
than four pounds i»er horsepower — and with tills tre- 
mendous power the supiiurting surface Is reduced to the 
minimum — 148 square feet Less area and but a few 
himdred tsvands more weight than the Wrlglita flew 
wlih when their motor develoiied but 40 horsei^wer 
and 40 miles an hour was a high speed The wings of 
(be rut'er arc thin of camber they provide coiupuro 
lively Tittle lift at n giv'cn speed, but their profile is 
really beautiful In addition to the camber on the 



t” now known as the **Shenandoah,^ in flight propelled 
horsepower each 

upi>er there is a slight i amber on (be tower surface, 
giving the eje u definite ImpreMtUun of streinnllne,’ of 
offering I lie very least rcHiMtance to motion of anv sus 
tain Ink Hurfare ever designed And tbe aerodynamical 
inlxirutoiv shows Indeed that tlielr efficiency as meas- 
ured hy the niHo of Ilk to resistance Is over 20 to 1 
In the emlv dnya of aviation 11 to 1 was considered 
good Gone Is the forest of struts and wires of biplane 
stnutures of early davs Tlie wing bracing Is now 
reduced to a minimum — a small I shaped strut and 
three Rtreuniline wires on cither side and direct attach 
ment to (lie fuselage^ in The center Tlie body of the 
airplane is beautiful in Its streamline form, no part of 
ihe engine projex-ta — it Is all carefully cowled In — even 
the exhaust stacks are lioused In a wing like covering, 
and the pilot s cockpit 1 h such that the elr flows post 
it with a minimum disturbance. cJiamla must still 
have rubber cord to absorb the shock of landlBg, but 
the entire system of abork absorption Is housed within 
the wheels themselws, removing all horinrql air resist- 
nnce The propeller Is no lonipfr n thick wooden blade, 
but a Ibtn duralumin forging, thinner and more effldent 


PnltUer race rather than any radically new development 

la There a Umlt to AirpUne Speed? 

The participation of the Army and Navy Air services 
In the Fulltser races Involves great expenditure. Hut 
It is fully juatlfled. The general progress In perfarm- 
anoe, aerodynamics and construction evolved under the 
stress of ruling cHindJtloDs U Immediately carried over 
Into the const ruction of practical fighting ships. Ulti- 
mately It will be carried over into tbe field of commer 
clal aviation If tXK) miles an hour were cotnmerdaUy 
INggable, New York to Han Francisco would mean less 
than 10 hours flying, a possibility which would certainly 
have value Tbe question arises whether the practical 
limit of airplane 8i>eod has now been reached Froiu 
the point of view of tbe engineer It undoubtedly has 
not It is true that the utmost refinement has already 
been nttrilned in structure, In the use of light materials, 
in aerodynamic streamlining, In Improving wing efll 
ciency and cutting down wing area, and In the power 
plant We could fly faster with smaller wings, but then 
the landing siieed would become prohibitively high But 
there are still avenues of progress. Kuppose a wing 
could he practically used in which the camber of thick- 
ness could be varied at will Camber Is almost aynony 
mous with lifting power In making a get-away or on 
landing, the pilot would use a heavy camber to keep 
the speed do^vn Once in the sir the camber would be 
reduced to h minimum so as 
to secure tbe maximum speed 
possible It is dtiflcult enough 
to build un airplane wing 
strtKture wbleb slmll be <ufe 
imd adequately rigid without 
any moving contrivances, but 
stilt there seems no Inherent 
reueon w hy a practical 
method of camber control 
should not bo developed 
hooner or later Variable 

urea has the same basic ad- 
vantages as variable camber 
and may l>e another method 
of attacking the same prob 
lem Yet a third method of 
vunlng at wlU the lifting 
CQiwttfy of the wing Is In 
I by six engines of 300 the famous Handley Page 
slotted wing, whereby the 

oiienlng of a I arefully shaped 
slot In the leading edge of the wing In combination 
with the pulling down of the trailing edge, produces 
evtraordlnary resultK, increasing the lift In some cases 
by 80 per cent 

It diK>s not seem possible to diminish the reslstimce of 
the fuselage very greatly, but It Is quite feasible to 

think of the landing gear being withdrawn In flight 

Into the fuselage with a corresponding decrease In 
heart reeUtume and increase In speed provided alwiiys 
that a simple and entirely dependable mechanical con- 
trivance enn bo found In Its present form the aviation 
engine is not susceptible of Indefinite Improvement In 
Ughtnesa or slse for a given power, but experiments are 
being carried out both In Kurope and the United States 
on what might be called cranklees engines. In which the 
eiltnlnatlon of reciprocating mutton has resulted In an 
the advantages of a gas turbine, namely, extreme com- 
pactness and light weight, without Its inherent diffi- 
culties 

Another line of approach in the securing of tremcn* 
duusly high speeds lies In flvlng at altitude Tbe supers 
charger can be made to nmtntntn the full power of the 


leg he kirgnt ho hiul finislud imd wont round the ctmrsc 
uguln 

The Winning Ship 

Tlien was no Itetilnk at Uu st I/iuls mii.t There 
mUKl In suinrhitlM skill In pllodng, hut once the very 
Itti^hcst point of piloting r^klll 1 h reitchod then Is little 
Hcc>pe for rtie 8ut>trktrlti ot oik roan over another The 
planes nnmt be In |»erfw ! eomlltton But, granted these 
two fiictonc llio si^ortlng dinant U vcr\ largely ellml 
nutcMl In airplane raring \h more rtependt'nt on 

basic engineering sUIll and calcnlutlon than even with 
motor boats or rating cars The secret of the Ourtliw- 
Navy racers victory lay In its perfect engineering In 


than Ik possible with tbe moat carefully designed pro- 
l>eller (n oak or mahttgany Tliere is no clumsy anfo- 
inoMIe tii»e of radiator in evidence. The engine works 
eontluuouKlv at full power and must be cooled but the 
eoollng water clrtubiti'S thmugli the wings themselves 
and is therefore freed of Its heat without imposing any 
reslKtance to motion By ths use of duralumin strong 
as ltd Id stoel and one-tldrd th« weight, the vtMght of 
the enilri* Htrocture ta reduced to a minimum, explain 
Ing largely the extraordinarily low weight per horse- 
power It Is possible to obtain In the modem racer It Is 
the refinement of each minute detail, the perfect coordl* 
natkm of aerodynamic efficRmcy with light structure 
and light and compact power plant, that won tbe 


engine at altitudes of »0,t)00 feet Granted this fact, tbe 
speed of an airplane cftn be Increased quite appreciably 
by flight at altitude, where the air offers less suitentloa 
but also less r^slataiice. The airplane, to a^Mere high 
speeds at ground le\«el, must 4^ at a small angle where 
tbe Hft Is small, and at this angle tbe wlilg U litefll- 
dent^lu resistfuioe is blgh In propturtion to tbe lift At 
altitude, tbe low dtmidty of the dir and ti!t« correq^ood- 
ingly sinailar lift will permit tbe machine to be flown 
at ft gnwtor and mdre efilelMKt angle to tbp Uae of flight 
The destgn of oh altitude motflilne Involtes a thorough 
understanding of the soraewbat Intrionte aerodynamic 
principle Involved It also invotves the eonstdctatlcn 
of an adequate kuppiy of air at itmoeplioric prase on g 
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to pilot and iWMa&irers, im<l electric heatfna In the vreat 
cold of the ipjM'r ntnioephere But there are no Inauper 
abW probleiiiJ here 

If tbeoe new llnee of attack are cotirageouHly aih 
proached, wht^ the prewnt methods of Jiuprovement 
have been exhausted, speedn of over 800 miles an hour 
^iU certainly be within reuoh 

But perhaps there Is a Umltadnn from the human 
point of view We hate seen that Lieutenant wmiuniK 
autCered partial low of consciouHnoRa In going round 
the pylons In the Pullleer race When turning tlie air 
plane banks, with li« lower wing toward tlic ivnter of 
the turn, ninob after the manner of a bh^ch going 
ronnd a comer, centrifugal forte tendH to throw the 
plane away from the center of the turn, hot the banking 
or lateral Incllnathm counteruf.ts thlH m titur there Is 
mechanical egulllhrlum However, i*ontrtfugul force acts 
not only on the Inanimate elements of the airplane Its 
wood, metal and canvas, It acts also on the boflj of the 
pilot, on his frame, \thith Is pressed against the sides 
of the fuselage, und on the blood which circulates 
within hi* body A simple efftwt of the Imagination 
will show Utftt tho Mood will flow rwm> fnira the brain 
Into the lower imrts of the bodv In Williams ca*^ thU 
centrifugal force lasted but a moment, and conw lou»- 
ness returned A more severe effect and c<msclnUNne«« 
might not return In other words death would n^sult 
This forms a very weighty argiimeni In fa^o^ of the 
possible limitation of airplane Kjieed hut lien again 
mechanical Ingenuity seenm likely to overcome nil 
obstacles. Gyroscopic or other cnntnilUng devices might 
be used to obtain flight on an absolute even keel and 
In a straight line the raplditv of rum might lie llmltod 


Three experimental sliips have bCCTi built b> the Glenn muhle ^uh lulUim The huge girder structun'* of the 
L. Martin Coiuimny, the Purtlwa Aeroplane & Mot(»r whip t*en(alnN twentv c'cIIh of i.orton fahri< llntd with 
t.Vuui>fmy and tire Airomarlne L4Uiipan\ and an being M'bibuiUrH skin h bovine inti hi Inal pnaliiU unMur 

tested out Xhetie ahlpa are bnseil on the exjurlmfi of pusHisl foi )N huiK rvlousm mi (o ;,uh UakiiM loiiihlned 

tlie air mall plhUM and suiierl men dent « ami on tho with exvrnntlv wt^lu Hu Miruduit N inmh of 

records of such fllkUls as MncrcHib und Kell\ s ami duruhmdn and uUi>\ of uluiulnam t*itpi»er and iiitin 
MaugluUt a across the continent Lower Inndliik KjieodK (.nnent whiGi to ilmuttn Uu Hupinnaiv <>r mikI 

more ruggerl landing geai-n greater ucccHNlbl!U^ to ihc In main tu ldn <»t rliij, llu plum connlslH 

iwwtr phujt and a larger um ful load or larrvlng cupac of wiv I'aikard vnklms diviloplDk Idd horvi intwor emh 
Ily have lieon sought for and aitulned To eliminate V iiuMuk nullus ut r.o(i uuUm is [niMHlbb wpu u full 

gasoline s>Hteni tronbhv In all three Hiiips guNoIlnc is uiw of 1 nun lod (spiiimunt und llu uaut lift of 

larrlod In the upper wint led partly hy gru\It\ to thi Hr Im lluin Im Idiodo p< unds whlN tiu dead wtlv,id of 

Ihi ili'itdp is 7l l(>0 (HtundK 
J lit /K I li Is M» r ii iiiHth 

I \t I \ \o\ j|g( tl S(lt 

ont und its Imi^^Hl (tip tti 
S( Uuiis w IS I non s(o[> 
iU>,hf tif JJOo rnllt^M during 
width iin u\tiut.t H)aM_d of 
ltd iiIUk Mil hour was main 
tiilmnl On llu rtlurn Ugof 
Hr ji>inntv from St HuiIh 
rat'cs to its homt at l*akt 
hurbt Ntw Jt-rstj Hu /U 1 
covt red (tu udicx b« 

twciU < hit ago and 
liurNt In twrl\( hourH lluf 
and at a fiu I tonHUiiiptlon of 
altout livcsixthM of a pillon 
of guHolinf iier nilU In fact 
fl H) was the entire fu* 1 bill 
—but 11 fraction of llu wst 

carburetor and thus tliuilnatlng AaH4dliu ptimpM an<] fif tIu (oal for u limited train running tlie sume 



and In Oonimerelul flying there Is unvhow no necessity 
for anything but the most direct flight between any two 
points, without violtiat maneuvers 

Night Mail 

Less spectacular than the thrilling St IjOuU races, 
the foup-day teat runs for night mall between New 
York and '^an t runclscv* have perhaps even a greater 
Importance The Air Mull Service completed with but 
little delay the arrangements for Illuminating tht night 
leg of the route between Chit ago and Oheyenne Wvo 
In a aeries of eight flights, Last to West and IVesi to 
Ea$t, the nmll planes maintained an uvenige of 28 
hours for the whole run In spite of bud weatlicr and 
occasional fog, the test ran with the grtatest precision, 
due to the splradld ground organlzHtlon which was on 
a par with the extrenielv tliorough lighting arrange- 
ments, over the 885 miles of the night leg Regular Air 
Mall plimes were u^'d namelv, old war time T)J1 ships, 
rebuilt to suit the dwIh of the aenice AsHlstant Post 
moMter General Paul Henderson In charge of Hie work, 
summarlxea the results i>f these tests In words which 


coniplhiitid HiNtems of leads lUit In addIHon to latter 
e<iulpment the PostollUi Iuir \et lo comploit Us nRlei)r 
illogical K4_r\lc.e arrangement s to Install a )iruf Hull mjs 
hill of wireless ctmununUathm Istwisn Hu plloi laul 
the airdromes at all flilds to build nldps wldili will 
land slowly and not spin and yet llv fast And If Uie 
service U to he entire l\ iaduiendint of woHliir H<in\e 
Htirt of KtahlU/lng de\hc width will timlde Hu plba to 
rtv in fogs wlHioui losing an even kt'el or doling 
round and round, Is rHII to lie prodmul Hint will Im 
siiiiph tnoukh and chnip <noiigh to merit txitUMjM id* 
But whatever Uitall Improvomtnis an v<t to tome 
tin re is no doubt Dow tlial the Alt Mull )mh dilinitily 
eHtahllHhed llKelf as a ia»riiiniient factor, and that its 
extension throughout Hu Vnltcd Mates Is onl\ a inuttir 
of lime 

The Giant Dirigible I” 

The supremaev of tin alrplam is not left unchnl 
lengesl, however After tht war Ha disastrous fati of 
many of the t»eiiium />p|Kllns Uulr InahllUv to resist 
attack frmu airplanes owing lo the inllammuhle hvdro 


cannot be Improved upc»n 
•*Our teats show that air- 
craft may be operated at night 
with certainty safety and reg- 
ularity This ois*n(i the door 
for a new and wide use of air 
craft The dark hours out of 
the 24 are those most Impor 
tont to the buslnetm man from 
the point of view of th* exi>e- 
dltlous transiKirtatUm of hl« 
iGtIera, Ida monov hla mer- 
chandise Although airplane* 
run much faster than trains, 
excei>t In wiiuln pecuHar com- 
binations of dUtancca, part. If 
not all, of this advantage over 
train* ha* heretofore been Umt, 
due to the fact that the train 
run 24 iKiurs a day, while the 
airplane had to stay on the 
gnmnd at night 
“I really MIeve that within 
a relatively short time nil Im- 
portant comraerrltd and Indus 
trial center* of the United 
Btatee will be nmnecttsd up by 
lighted airway*, over whl(h 



mall, express and other lmp*tr 

tan* inoveraentH will be made at night, always providing 
that the distance betwetm such centers exceeds 500 
miles, and does not exceed 1200 to 1500 miles. 

***lrh€TC are In the United Htates scores of potential 
oveMilght route*, the outstanding probably being Now 
Yorti and Chicago. Aircraft will flv from New York, 
leaving after dinner In the evening, arriving In Chicago 
hist before dawn ^ 

PniUams 3tUI to be Solved by the Air Mail 
Tho Air Mall has by no menns solved all Its problems 
rtg equipment I* to be replnce<1 bv iroire modem ships. 


gen with which they wn* HlleU and Hu enw rtlih 
whlcli they pt'rtahefl in. '-torniy weuther, iiMrlhulnrlj 
wl>en going in or out of lumgar*, le<i lo tluir 
nbundonnient by Lurt>iHiiu govemmeniM It rpuulivd 
great ooumce on tlm ywni of the United Stntcw Niiw 
to rename their develojHivmt and to InvcNt a smu t^H 
mated vatipaaly as l>etw<‘4'a and fiodnpoo 

In the oemst ruction >f the /It 1,” now tunned Hu Shen 
andonh," at the Naval AIi Station In T iikehiirst N T 
The ooormons ship Is ont of the lurgem dlrlkiblts ever 
built Its length Is 680 ft^er diameter 78 f<*i t und Its 
gas capacity U 2,iriO0<X> mblc feet <if the non Influm 


distance 

Commercial PoKslhllities of Oirlgihlee 

The i \i u >m 1\ clu up cuH of fm I tht appannHy 
uniftviin ol Hr ulal flights of the /,U I Hw 

proi^'sed uunMuiluntlt vttyuM "1 tin /U 1 uov\ iRlng 
hullL ut 1 I kep U IwUufui Gcnimuv for tiu InUwt 
St itc>H Naw the dvtNloix of Hie ltritl‘<h («o\emuuut to 
lu Ip flnutu t Hu HI calh (I llurni > pHn w hereby an 
nlrsitip Mivin Is lo eouius t Gruit Britiiln with hgypt 
Mild India und ihen with \t w /uihmd niiii Viistnilla — 
all tIuH fmiors havi Hrron^,l\ nvived Hie InUnst In 
Hie (onmunlal uses of dlrlglhhs Miinv lurgt IntcroHiK 
are sludvlitk Hu prohkin i Ioh 1\ and It N foniiliik the 
Mihjn I ofiiuuh dNt iiNNion at air ttinft rc m t s and lu IIk? 
tcu.hrilnil jiitss j iu (piHsi)on Ih on* of iniiundous 
comphxltv Jlu MiiPtv and iKiMhliil* n'gnlMrlrv of serv 
h'e und* r all weatlu r condlHoiis Hu economv of o|j* ni 
Hon Hu iRiHHlhh sptHHiH iiml rank* tb* ciu>rinous size 
and t oH| of ihe unit's vvhhh hav* to lu cmpbtvtRl the 
tratlU whkli uuy hi ivusonihk ov< r u klvrn 

louu Hu in uu lulou's vapUul lnv*Ktm*iit nspilnd the 
InvutlU tl m diiu (Hi oiHiulUik c*iHts Hr rapid deiiriH'la 
Honandotlui (Inamlal fa* tors ar* Imxfrkabiv woven 
top Hu 1 t iKHil anahws havi lM*n made Ixith by 
1 (iioiHah itid AuulUan tVlurlK imd haw shown Hie 
nuist favoralil* forerusts with Hu iKi's'-lhJIltv of enoi 
nioiJs prolUs has(d *)n ipparentiv nllahh md runsfleri 
Ihuish niad* isHinatis Bui Hun Is nothing c*au inslv* 
so lar tnd un\ dlHj^ibl* uiuhrlakln^ nmsi f»f m*eesHlly 
be a kuiiilil* "11 a hii#s* nal* II is not [Misslhh within 
Hu s<(tjH of oiu slujrf attlile to stuUv tIu prohh in with 
anv devn* nf <‘(,riipli tiu* yy ( (an but vt down a 
fxw *»f Hr (omph\ factoi-. wlihh enu r Into the proi> 
osBbfn 

Sabtv and nkularllv of service an in rh vjis the most 
ImiMjrtant 11* le the outstundlnj, ppuhUuis an Hu pre- 
vention of tiH tuUsiu iti strut tuiul strcnulh ind the 
haiuUhiK ol Hu ahsldp In -starting oil a trli» and on 
landing. I ht Ilrsl piobh ai Is lar,^*h Hdv*d hv tiu Use 
(.f Jullum taoxldnl lu Ihmt now costing some p* r 

1(KK» *ul>h fisl tan Im pnahusd at \ eluMiiK*! rate 
\noHier ]»lan I" to uh a (htaisr htdrogtn inrtat*sl air 
f.lilp wlHi i Miiall oiit< r spjiM (Hied with iilliogcn (tr 
tu limit Hr sulistinitlon (»r lua\y (dls f(rr gasolim Is 
aniftlu r St* p in rlu dinstlonof Mr* pnveulhm In splu 
(d disastLis In Hu falliii* of dirtgfbU structures miuIi 
MS In til < as* of tiu 1)1 faNsl U 18 Hun Is no doubt 
that an airstilp tan now b* nmOt stnieiiipalh strong 
nuiukh to whilst and ah the * (Tts-ts of gusts when on*s 
in Hu air although a dlrl^lhlo inav swav unmmfort 
ably In Iw iv\ wind and l>e i onsld* rahtv harder t*» kt*ep 
on Its times* than a sisadv airplane But Hu *ffect of 
wind lunamw eMrcniely dlflkult when It is nuight to 
biUig the utrslihi In (»r out *»f u hangar A small aniiv 
of nu'n Is usetl Ut bring Hi* /K ) out ol Ifs shed mid 
cv*n th*fi there Is no guamnie* against n had smash 
against th* sides of th* iiankar TIr iiuMirlng muHt Is 
l)erhnps tiu wtltUJon liere M(M)rIng masts of glganllr 
proiKUilons have been tlesigncs] and built to which air 
shlfw can l>e ntfached In ini weather nad, pivoting 
round like a weatheixsKk will alwavs place themoelvea 
(Confinufii on pafn 7^) 
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The Story of Steel — 

Amazing Growth of the United States Steel Industry in the Past Two Decades 



|HK Krur\ (if Btwl \h tho story of the unton 
Nlilnj, Industriiil development of tiie 
United ShileH during the paal quarter of 
u century The sis ret of that develoje 
merit In to lie found In the oiienlng uii of 
the inoniious d^iJONliN of ore In the MIh 
wdte range to the north of Lake Siuartor and thi 
I haraiterlNtii Aimrhiin oiM.ratlonH on Hit grand Hiale 
in mining rrans|)ortutlon siailting and fuhrh utlng Into 
Bteei hy tthkh the isintenlH of (hut trousuro hou^e of 
Naruis H proyldlng havi liein transformeil into t*Ji 
thouHand coiniiindltles to iiu^ t a world wide dununU 
liie magultnde of llie wttn i IndUNtry expressed In 
numerical Htatlstlcs itiukcN cnly u ahudowv liupreaahin 
to the mind tla^ tignreM have to be reduced to ooine 
comritt fonn If anv adiriuati linpreiANioii is to he tsin- 
ve\e<l Ihiis the Ntiih metit Hint the United States In 
tlu year 1918 aiim*d over sixty nine million long ton* 
of ore failH to omvey an ml(*<iuate impreK«Ion of the 
vuHtnoHH of thin total hut If wt should flee the entire 
ore pr(MlU(tfon for that year plhsj ui) in a single heap, 
we would gtt an liiKtant cHunprf hennlon of Its mean 
Ing by isimparlnK h with fandllar ohjectn In the land 
scape The mind la confuMed bv large numbers but it 
graaiiH quh kly the alglu of large conirete Quuntitloa 
The Htainnent that n wagon holdn SO, 000000 gralD« of 
isiul vvould give u pir«on a vtry hu7\ Idea of the actual 
quantity H[H<ltUsl but la v\ould liimprchend the quan 
Illy at once If he were told that it iipreaented two tons 
The larger unit of wilghL would reduce the count to a 
figure readily within his mciital grasp 
It Ih because of tlie above c'ondltlonH, that the Shkin 
T im Amfhuan niakes micli fre<pient use of the com 
[laratlve dlagruuiN whhh have ho long mutniulned their 
poptilarlty with our naders 
On the front page of this Issue we give a graphic 
coinpurtson of the Htutlsths of the steil industry In the 
piiHt twenty ycarH W* wish to >nak« It clear tliat wo 
have chosen for coinpurlson that year In which the 
quuntltlcH of ore coke pig and yteel etc reached their 
highest figure ITils occurred In 1918 that year of 
feverish Industrial a<tlvlt\ As wt go to press the 
statlslk's forlOJi an not yet fully aiatlnhle but there 
1 b eiery indication that they will lie fairly close to 
thorn* of Hu earlkr year The working forces and gen 
< ml eqiilpnunt whkh handkd and pn^duced the enor 
inoUH quuntftfeN of J9I8 are 
nvidlahh tu’olsihly In vvdi 
grtaUr measure lodnv 
Hence tht output of 1918 
mav h( VI I \ futrh taken ns 
the iiuaHiire nf our iiiaxl 
nmm tapadtv In lO'JJ 
Heferrlni, to tlu diagram 
ll should Ik explnlmd that 
the quanlltUs for HHC* are 
shown In solid black and 
those of 1918 In ti l^hier 
shade but tl should Ik n 
nieiiila red that w Idle the v( r 
tical loluiims, *rc of 1991! 
repnaent (tibinil (onlefits 
the ouiIlm*« for 1918 repn*- 
*ent tlu Imrease In eiuh 
(une, b\ NUiKrfltlal area 
only ^riuiH In the (use of 
the column s h (Mv I n g the 
quantities of coke if we take 
the Nui>crrt<1al urea of (tne 
Hi<le of Hu ontptit ns 

the basis of (ompnrlson the 
suiterflclal area of the larger 
Btirfnc( shown behind It 
will represent to scale the 
Increase In the total quantity 


(ountry east of the lofty range of the Rocky mountains 
Sixteen vears later, the c*oke used In our fumuces had 
leached 4^798 594 tons, which y\ould represent also liic 
consumption In 1922, If our furnaces had been worked 
to maximum capacity Hut In 1922 the steel Industry 
iiud not yet rcHKJVored from the depression which began 
with the great ladustrlal slump of 1919 

LImostone 

The limestone used for fluxing purposes In tlie blast 
fumuces amounted in 1902 to 9,490090 tons, which 
would be represented by a column 5600 feet high on a 
base 200 feet square In the year of maximum produc 
Mott tiiere was consumed a total of 19,299,409 tons of 


GROWTH OF STEEL INDUSTRY IN PAST 

TWO 

DECADES 


On tnln*d In Unit«d 

390$ 

19iM, 

1939 

StatM 

84 ISe 121 

47 12M72 

89 661178 

Gok« UMd in furnaoet 

10 000 000 

29 218 898 

40 708 694 

Limoatnn* 

0 400 000 

11 719 688 

19 306 403 

Phe iron 

17 S2l 807 

27 219 004 

80 064 644 

R«iu 

2 047 9S3 

2 171 778 

2,640 892 

Plata* and ahaata 

2 085 409 

7 968 897 

fl 799 195 

Wire nallf 100-Ib keira 

10 982 24C 

16 088 880 

12,279 800 

Gut nallf, lOO-lb kesi 

1 888 782 

810 208 

418 811 

Strueturel ahapcB 

1 800 328 

2718 788 

2 849 989 

Staol Inirota and cadUnaa 

14 947 250 

86 602 026 

44 462 482 


limestone 1 he purt>ose of the llmeHtone Is to form a 
Uux with the impurities in the blast furnace charge, 
whkh Ivelng lighter than the molten pig Inm floats on 
the surface of the Iron and may be tapped off separ 
alelv Twenty years ago slug thus formed was more 
or less of a nuisance and was hauled away to l>e 
dumped ns one of tlM> wastes of atwl making Increas- 
ingly during the past two decades slag has come to be 
recognised ns useful material for the ballasting of 
nilinmd tracKs the building of nmds and more lately 
and above all hn a valuable eonatltuent In the nianu 
fat taring of cemonl—nn Industry which has growm to 
VHHt proiK>rtk*n In MiIn countrv and In rapidly niipple- 
inenting.lf uot Huppliuitlng steel In biilkllngN and bridges 



Four furnuen, with their hot biMt Move*, at the Illtnoie eted 

of cK>ke used In 1918, a ytar of unusual activity 


Coke 

Now we find Hint in 1902 the amount of coke used In 
the furnaces of the I tilted States was 160OU00O tons 
Coke Is light In weight that If the 10,000,000 tons 
were built up In a column 400 feet square on the bnw 
It would rench uri altitude of « WXt foot No work built 
by human hand has #ver been erected that would give 
US h\ comparison with this column, anv Idea of its 
magnitude for If the Iww of the column were situatH 
at sea level a i>erH4»n at th( ptp wimld look dowm on fb< 
snnimlt of Mt Wushlngton New Hampshire, and he 
would find that It overtopped every mountain In this 


Iron Qro 

The Iron ore mined In 1902. amounted to 34 630,121 
tons. This anmunt If ft could be piled up Into a square 
column, l>ecttu»e of the greater weight of the material 
would represent a much amnUer mass than the 16,000, 
000 ton* of coke If It were hulU up on a base measuring 
200 feet square, It would reach to u height of 6500 feet 
The larger output of Iron ore shown in our drawing 
(wurred In 1918 when there was mined 09658,278 ton*, 
of which bv the way, 40,896.711 tons came from th© 
great MIssnbe range 

Pig Iron 

All the great mass of materials above referred to and 


shown In the first three columns of the Illustration 
were consumed In producing respectively 17,821,807 tons 
of pig iron in 1902, and 89,064,644 tons of pig iron In 
1918 Due to the Industrial depression, from which 
there has been a gradual recovery, the total output of 
pig iron In 1022 was only 27,219,9(]4 tons. 

Steel Ingots and Caatiaga 

In tlie euiller years of the industry, the bulk of the 
molten Iron, as it was run from the smelting fumacee, 
was cast Into pig, but with the development of modern 
methods, the preliminary coHtiDg Into pig has been 
pructicully abandoned In favor of transferring th© 
molten Iron directly to th© mixing inachlnes and the 
Hessenier converters and open hearth furnaces for con 
verskm into steel The total output of steel ingots and 
castlugH in 1902 was 14 947,250 tons Of this total 
9,1S8 388 tons was converted from * pig” into steel by 
the Bessemer process and the balance by the open- 
hearth procetw In 1918, the output was 44,462,432 
tons During the past twenty years, the proportion of 
oixm-liearHi to Hettsemer Hteel has l)een steadily Increas- 
ing, 80 that In 1922 only 9,370,236 tons out of the total 
output of the blast furnaces was converted by the Bes- 
senntr process 

Steel Rail! 

It Is a curious fact that, In spite of the great Increase 
In production of the vailous finished steel products, the 
uutput of Hteel rails In 1922 whs actually lesH than that 
of 1902 the respective totals being 2,947 933 tons in 
1002 and 2,171,776 tons In 1922 1 he explanation of 

this decline Is to b© found in th© fact that, twenty 
years ago, we were still in tlie midst of an era of great 
expansion of our rail road system, the total amount of 
new lines c-onstrm led in 1902 l^elng WO miles Shortly 
Hureafter us the necKls of the country were supplied, 
there commenced a falling off In new constnmllon so 
that today the total of new work la very limited Indeed 
That the output of rails la as hlgli as It Is may Is* set 
down to the fact that the mil renewals on our 260 000 
miles of track are suflkient to keep our rail mills fairly 
well occupied Tlie mil priKlmlkm of 1902, if formed 
Into a Klngle mil of standard proportions, would he 81 
feet high with the same width on the base and the 
head of the rail would have u width of 48 feet A rail 
built on these proptirtlona 
wtmld extend for one and 
one-flfHi ml le^ liefore tlte 
year’s total tonnage of rail 
had Ijeen Included 

Plate* and Sheets 

The finished product In the 
Steel Industry whk li bulks 
the largest Is that of plates 
und sheets, the ouput of 
which has grown In the past 
twenty years from 2 0,55 490 
tons In 1902 to a maximum 
output of 8,709146 tons in 
1018 Even this last figure 
was exceeded in 1020 when 
the output was 0,837,680 
tons The growth In plates 
and sheets U shown graplitc 
allv on our front page en 
graving, where the 1902 ton 
nage Is represented as rolled 
into a single sheet of No 30 
Rtnndard gage, which would 
cowr the territory shown In 
dark shade. The larger out- 
put of 19l8 would cover the 
area of lighter shade 

Fomse© Capacity 

The two furagees wjdeh we have shown represent the 
total capacity of all the furnace* In the country, reapeo 
tUely in 1902 and 1918. The furnace shown In black 
represoits the (mpaclty in 1902 The furnace output 
today Is more than double what It was then \ and this 
brings out the Interesting fact that the total number of 
furnaces has shown only a moderate tncreaae of from 
406 In 1902 to 409 In 1918, and this In spite of the fact 
that in the interval the total output of jdg had Inoreaaed 
over 100 per cent HUs Is explained by the fak that 
the average funyace of today Is far larger and more 
eflMetat than it was twenty years ago 


works 
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SCIENTIFIC AMERICAN 


SMviiifr Rapid Transit Congestion by the 
Moving Platfomi 

A 8 OTJU readera are aware^ In >ear« past wo have 
given much attention In therte et)luiiins to the 
Moving Plutform mctliod of transportation We have 
alwu>« l>ellevedt unU have eo stated, that unless some 
mechanical or operative dlilkuUles should develop, this 
system, because of Its enonnous cuputlt), presents an 
ideal solution of the problem of congested Kh-uI rapid 
transit On the other imnd, tac have been alive to the 
possibility that the passenger mlfelit iind dUtlculiy In 
stepping from a atutionury to a moving platform and 
have rt^uIlKcd that this could bo detorinlned only h> 
actual tost In u full slseo Installation 
In order to subJt*ot the ^lovlni^ Platform to such u 
full slxe operative toHt Mr 11 S Putnam, the author of 
the oU'Ctrlcalh ojiorated platform vchlch ^ve llluNlrntt^fl 
In our Issue of Funiiar}, lOiM hat reivntli (oiiHtructtd 
a complete plutfoim In Jersey City, and for several 
weeks has b^ carrying out n series of tOMts to deter 
mine the etlUlencv of the electrical sysbaa b\ which it 
Is run, and set are reliable staUHtlcs as to the weight, 
resistance and horseiKiwer re*piire<k for a gl\en leiigth 
sjH-ed and jmssenger <a|mclty of Moving Platform built 
and operutcHl according to hla system 
A member of the Scientihc Aviehican staft recently 
visited the* Jcrtw>y Cltv Instulhttlon with the thought In 
mind to satisfy himsiLf on the lini>ortaut question as to 
wliether It was physlcallv poKsihle to walk m< tons the 
suct'esshe plat forms to the scitts and return fr<mi the 
seats to the stationary phktforin whhout an^ stmahllng 
or (onfuslon lie* found that by facing the dln^etlon In 
wldch tiu platfonu wuh traveling and leaning sllghth 
forward. It was a simple niiiUir to stej) siiccesslvelv to 
the 'Mk and O-mllo i:)cr hour platforms ami take a seat 
and that by leaning slightly hu<kw irds imd still fudng 
In the dlrei lion of travel It was eriually a simple matter 
to return without stumhllng or discomfort to the stii 
tionary platform One hundUs one* 4 elf as one dins in 
Btepiilng cm to and off un oscalutor 

We now gl\e the data which havi l»eeu setured as 
the n‘sult of some two thousand tests niudo on the 
Jersev ritv Installation, together with the estimates of 
copiieltv, horsepower and tost of ot»eratlon ns based 
uiHUt the data so secured 

The capacity of tla Moving Platform ns compansl to 
present s>srems itt trnnsi>f>rtation is pracilinllv unIJm 
Iteil as shown bv the follov\lng Ilguns 
The schedule capaeltv of llm present shuttle service 
on the 42nd Street suhwnv Is 4, -400 seats jier lauir 11a 
pnifHiSed Moving Platform on 4Jnd Street will have u 
capacity of STitWO wats i>Gr hour When overload 
capaeltv is eemsIderiMl the present shuttle service hag 
n mnvimiim cnpticity ctf 17 000 passtngerH p« r hour us 
compared with 1000 JO overload tapocliy on the Moving 
Platf<>rm 

The schedule for the operattuu of the Bust Side suh 
way at Orund C!enlrul Station during the mavlnium 
hour calls for the ojierutlon of 7,200 seats per hoar in 
the local service, and n,-W mtfs fK*r lauir In tlte 
express service, making a total of 20,400 Tills Ixk lusc 
of delfl>s, la reduced from 10 to J'5 iier cent during 
heavy rush hours 



Upper view* A section of the high speed platform, 
showing the primary element of the motor straight 
ened out between the rails, and the secondary ele 
ment mounted along the bottom of the train Lower 
view, one of the ball bearing wheels 

The lo<ul MfvUv i»n the >k*\\ ^ork suhwavs Is ust^ 
nlm<Ht < \t hjsht Iv Jis a f<uh r to tlie evprtss s( rvhc If 
the suliwavH <ould la rtlhve<l of the oiieriition of thilr 
trains In Ifsal servkt llu‘<e tiacks and th( es|ulpnant 
(ould be UMcil for i\pri>8 sin he at an lutmil leiJiiellon 
in tiii toftii (ost <if optralhm and with ati Inert Jisi of 
ftillv too iH r rent In tlu ntimher of revenin‘-produ« bit 
p iSHeiigi rs liirrU d Assuming the strh ih local passe n 
gfrs onlv cat lied on the suhwnv to be 20 p( r <ent, and 
nsRuialng a 10 yier ctnt reiliutlon in orpadiv from 
8< hedtiles during rush Imiirs tlu mnxlmiiiu capaeltv of 
revenue producing [» iss< n,.i rs is r hour on the Kuhwuv Is 
now 14(Kt0 Hfuts Iter Imur, and '"»4 000 ln< lading the 
niavimum standing binds Ity building paralb 1 suhwavs 
with a Moving Platform and with tlu buni train service 
converted Intei evpnss Mrvlce tla ni ivlnium waling 
capiully In exfin hk servlM wtuild lie In<rtJised to 26 400 
jar hoar and the mavlinum standing load to KNIOOO 
per liour The total (npuKv of the subwuv vvjfti tla 
addition of tiii Mo\lng Platform w<uild la iiurcasid 
from a total of JOOOO sentH i>er hour to OH 000 seats jm r 
hour and the ma\lmuin peak stamllng load would he 


Imnnsed fnaii 74 'tOO ia*r h»uir to 2l2riO0 i>er h(*ur 
Tlu4*e resviltH tan la ohlalntHl bv eonstructlng a Movintj 
Platform paralkilug tlu ixlntlng subways, or the new 
subwavM when tlav art built jit a » ost of but from 2C 
to 2' |Hr cent of the cost of a new 4trmk subway 
and with an liurtura lli ^iterating nwt of hut from IJ 
to K) |M I cent of iht Lost of operating a 4 track 
^ub^v \ \ 

Tlu distinguishing c hai ucteristlL of the electilc 
Hv^tem of propulsion a*, toiiipau'tl to tUlur Hvaltias is 
tla imihoduscd ti> proitel the nil Insu ud of mounting 
utompbti naUoi uihu) tla lai and 1 1 ansmllliiig men ban 
b il tla n from thiiuj;,h gtars to the wheels lh^ 

cleiiuiKs of a (In I i*-piuis, (mimtion motor c»f tla 
sqiiin* 1 < a^* lvp< of winding nr» Mpaiattd tlu )mrt 
I oi i ( s|H)nding to tla s| it l< n n \ t ])i im n v | < leim at of 
(lie molot l>ela„ si 1 a igh 1 1 la d om and pha » d at Int i r \ als 
la th( lojidljid iHiwcii 111 ) lalls widb Ho pint Lorrt 
ispeauling to tla sli oiul 1 1 v (»r 1 1 volv tag t b im at Is siitead 
nut ami forms a (ouilnuoiis shurt < 1 1 < ullt d stsoadny 
inminlt d on (la IxMifaii of tla tat 1 la t)iimar\ i b^ 
hunts of tla motor thus ]ilii(cd latwcmi tla rails an 
mag^ull 7 «d b\ hast altt mating (Utrc*nts d< U\ 

tied (o tla windings ilnough ( ibks i ua In dm Is in the 
ro idbed I he piimnv * haunts In ladiatioa aiagniti/* 
tlu slaa t c lu uil< d Ktiondarv width « vtiads along the 
ladtom of 1 lu ( oiitinumis [|n( ofrtis ikut tla riLN tlu 
lalng that the tars ait pio[>elbd h\ the inaguotlL 
ftucL tlms cKUttd iKtwcin tla shifting Hi Id of the 
pilitiao and tla mdmctl tiiiuui In tlu stioU circuited 
KlYtaalarx on tla boMtaii trf th< t ir 

1 lu d of the Moving 1‘hitfonii iippnfxlniutes threx] 
mlb s IK I hour for the low s[k i tl plat fitrm six miks jter 
hour fttr tlu Lnu iincdhitt. platroim and nlm iniUs (ur 
Imur for tla high HjKid i»latf<irm upon wlikh tlu sc*at»i 
art nmaiilMl riutlettrk sv stem will oiierati at nearly 
svnthionouH Kis^td and it Ik proiHtmd to um* kknlii ul 
(onstnullon for the electrbal eleiiieiits on tla thrcH: 
platfoims Iia dinctent K|H'edK of the platfontiM arc 
scLUnnl bv oi)eraHng (ht intt nm^tllate platform at 
ilnuhh the fnHpuniV of the low K]Hed plat form and the 
idgh siieed platform at llirex llnas the f riHpiem y (»f thti 
low s]Hiil plutfoim riu movtnant lalng tontlnuou! 
tlun Is no Jolting t)f (lie pjiss^ngvrK 

Gassing Peach Borers 

T IIL New \o?k Agtbulniral 1 \i>erlment Statbm at 
(oneva nix»rls (hat fiult growirg have 1 ms n much 
Inteieslcfl of late In tlie um of u (hiinleal etatqKaind for 
IM at h lK)rtrs whkh undt r pnqKr londItlonK st'ems to 
glvt qulti Hutkfaitorv esaitnd of the |M*st lldw com 
)>iaind go(*H and* r tla name of jiarudk hloroUnzenc and 
is ii (oiiimou and well known ehtniical pnalmt whlth 
tun lu Kecurwl at a vtr> uastmuble prkx. frtuu unv 
leliabk tleabr In lusts Ibidem 
Tla piiparallon (onus In the ftprm t»f crvsfalN whlfh 
au tpilu volatile and give ofT a t haraeterlstk odtir 
The usual prottdure Is to remove anv vveeds or grass 
glowing armiml llie i nuvn rtf tlu i)ea< fi fret and tluw 
plats ont mini ( of Hu frvKialH in a ring alh»ut tin tns* 
I he soil Is tlan drawn over therrvsfalH and hanked up 
sitglitiv about tlu tn I Iht g in w lilt h 1h glvt n off fnun 
the iMsiiis iKDttratth tla hmrov^s of tlu iHSu'h tre« 
bent iM and kills tlie young km rs 



Fall-dx«i lecttoQ of tho moTiiif pfotforn, hullt for damonktrolios at JerMy City If inbfltituted for the preaent ehuttle eervice on 42nd Street, New York, it would 

rsifo the eipeclty from 4406 to 35,640 seats per hour 
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Life on Boards U. S. S. "Colorado” 

Changes in Naval % Sea Service from 1856 to 1923 

By Capt R R Belknap, V S N , Bat$leahip Colorado 



lllf ( Urndo Is u hUiH.i drca laaut^Ul of 
{-WKl t ns tiUl dls] iHCHmnt -H,0()0 
li ihH|MMtr 4.1 knots s| I an I 10- 

In It ^uns in h( r in iln I UUr\ SUt Is 0^4 
fisi 1 nj, 1)7^ fiH It n ml tl ut :11 
1 ( In di ift f MnOr lltr < riijlnmut 

t Miprjsth OB /lueiN t2(t0 nival tnlisttl mtn mil 7'i 
uiirlms ill < 1 ri 1 thi \liklnli liUtulhv 

u( ui InK < n I U f t n id J the M o v 1 m 1 i lati Nsh ned 

in J t-l thus slst* r sMi H iirt tit m bi i weiful ml 

iiw ih in I atth si li M In til s\ rid 

lliH ni u hMtth-1)ii t 1 I id lu til lliJid nIhi In 
tla \i ( 1 1( in NiV\ t leu that nai * iln lirst 

lull 1ft tU < 1 rad lUv r was a vv idui suam 
flit. Ill f t IIS (llsi 1 tuiint in unilni, du i,uns 

lauiKhul at tin Ni rft Ik Na\i 1 ud n Inni 10 IStO 
Mt w H ne f till lai^ei vi hsi is ( lit r tun in ui 
\ lu iitsjxnllnK to flit Infi rnadlaft r Of,un ship 
(fill d IV H Ih f( rt Mtuun in II (In irni red r butt It 

udst 1 1 ihti 1 lAil ids I Iki otl I rs f liei \¥l sin 

\ s a full rli;,i,id slil] irdliiirlh niuklDk sm j ihsu,i« 
undir Hall aline Ah tin Hinkle h r v\ p [Klltr w ul 1 
tlien la a diaj* it w tn Htu 1 to tint npU ml Ik iiftid 
< k I f tin w ur< r 

Jilt Htiile of < III lad t'lvt Uh tuiine t tin swi nil 

man f wai ( 1 rad sin \\ ts m t si\ aimorvd 

cnii^iH null il/td flint if i tli t Iv (tn^eiss in 
IHOB and IKK! of IKWO It iis disjlitti ml tarnini, 
f or t lj,ht Int li j,Mns In two Inns-ts f iri m hl\ Imi a 
Ht n of Hniiillii illlit rs an 1 hv iin 1 rw itt i I i|edi 
(iiIms Jlir M I tUHHt I Hits aa 1 f ii v Iin ) i (i((le 
ivpunsUn ilnvlnK twin hcitwn tlt\tl ting 

.7 1)00 h ihep wei itt dm d a inuxliiiiin sjiel ( ver 

kn (H III r slilpsi m[ ai > nuinliopeti 010 l*rt widen t 

TUm m viit n t wlinesht 1 t irt,el 1 1 u iltt n lx ir I and 

t iK lilnnti with tin tiiw In thi I mind Mtss ^Ivluk 
tilH tl 1 1 t at li an a Ht DM nir On 1> s 1 1 lar 1s( 
1010 tar n im w is t lunged { OmO! ufiti tin. 
Htiuil rlt> In * lorn 1 1 aD 1 nndt i Ills n tn she 
Hti \i 1 In Iht i miser and J ninsiw 1 1 i< In (la \N rl I 
V\ai midir tatiiln (t W Williams ent rtlng truns 
fM iiH uiiss an 1 ifKP tilt \indsil‘t brliiklnk lOllO 
tr<M»i H li >im 

What nmarkahU i hnnges 1 i\i taken piati Ivetwetn 
till lip«r USS ( 1( r 1 bulli In 18 d» and tla latiHt 

HHtH r huiijnuukbt f Iln saitt nann As a general 

mcwi pp t f Hl7t Iht 'OOO t ns dlsj liKinunt f tin old 
filgile Is gr wn ntarh tenf Id tin oil hi ns misl oak 
hull is 11 w nil Ktiel if lldik iii c red Nidi s and ninnv 
w lUrllght c npirHunlK full sdl j wtr 1ms iKttrlv 
dlsai p< art d and Its 1 ftv wkk Hiiialing slindtrspirH 
lire rt 1 1 n I d In t wt r likt t agi iiauiH fi n » 1 * ) 1 rge 
fire untrol stntUns iht MMiiuntiU d (ru t r\ f stand 
ing Til running rlg^,ing 1 h nr w reiriHenttsl Iv the 
I ilstlli g t n ) I V an I i ddl i la < 1 ru li inttnnnt 
Ii wn Itel w In tlu old frlgal retiangulu lutUrn of 


Cl piKT fumlflhed 
to u thumr 
kintal ncipnent 
a single 8< rew 
lx?a1 vs hert m w 
IxdlerH gmerate JOO 
the delliuUly bat 


sLeum at tmlv 2*1 pounds pressure 
cnuibemomef hIovv moving imrl 
Ing engine, whUb by uietmti if 
drove the slilp at tt^n knota at 
oil burning, tubular isteel 
pomidfl Htenm preiwurc for 
unced turbimn ndjunled to 



High velocity, and atr craft gun of which the ( olo 
rado carriea eight on her auperatructurc 

tlu 111 usaudtU <i an Inch which wUludit tbe least 
trim r of vlbiiitl n and wllh Hciine u High if sound 
s] In at dx ut -100 rev ilutiins a n InuU gtnernllnk 
altopnoiug cUitil uirnnt whUh b\ a twelfth rulut 
l1 n turns f Ul sirew pr pellera 171 w^vflutlonw fur n 
slill SIKH I f -1 kn Is 

I’lP llluudn tlin oil la npa and < undies art rttulned 
miv f r margin v hIi uid electric Ukbt fail and the 
iri'Hint hfiilJ mr seinhliglit had no ilkt in the frigates 
di\s In (lit div s w rk the «hiin ill** “Od himrw 
vulie of till h MIS in lies pausing the worl along the 
(pen Hvviip If di ks Is ail but n pla<.t>il hv speaking 
tales (eUih m and tlur InMtrumentH eleurU or 
meilnnl I f r ti msmlttliig cotiimunlcnlh ns t* scores 
of sfp infill H|UMK all thr ugh tlie si ip And at meal 
times wide Nnw lunnsHUU hold thilr own salt iiork 
plum (Infl and banltuk hive given ]la<i lo refrlger 
ididmnit vigiliddiH Ireid pie and Ice cream 

Of all I hnnges htwivir the greitest Is In the kind 
ot di mamlR made n[> n tl i crew and < incerw In the 
frigate Ti !i raili the v w Is were h ilntul and brcuisj 
ulmut the snllH were reel hI and furled thg^ anchor 


weighed the boats rowed and hoisted, the ship ateered* 
and stores wtilpped on board — all ivy hand Handling 
Halt, besides inakiiig strong bodies^ taught eye hgud 
and bruin tu work nimbly together In stonuy weather 
a seomun nioft at a di?txy height oonld work with both 
bunds and exert bis full strengili while holding on by 
his knoea or even in some iniredlble wav by a grip 
with hla lK.ll> In muscle and wIxmI In practiced 
fuiiilUurlty and dextrous skill and in observant eje 
and ready resourcefulness the square yard sailor was 
an nthlcle but he imd a contempt for machinery and of 
anything luiviilng of bclcnce Seainunshlp was to 
him an art, bevond expounding or Improving b> Uioks 
In umtrusl most of the demands for power in the 
modem battleship Colorado are ntet b 5 machinery 
Wheic fi nm rlv two helmsmeu or four in hetivy 
weather imndtd a siH)ked steering wheel, to movi the 
tiller bj means 1 1 rawhide popes there Is now no wheel 
ut oil the uiodcm stevrsinan iantcad with one hand 
pusiilng uD electric civntrol handle right Uft or amid 
HiilpH with eitiul ease In ony weather causing electric 
and oil motors hj meuns of heavy screw tlireud truns* 
mlfeslou to move the rudder acoordinglv An eieitrlc. 
wlndbtHH bel vv decks Inside attnur lifts the ten ton 
uniliirs with ease and quickness two large electric 
cninen bclsi nod swing the UmU out or In and hundlo 
itliir wilghtH nod Stores too Iteevy for the snidll der 
ricks and winches Instulkd at various iKdots along the 
ships sides while most uf the boats themeelves more 
tb in twice an large as of old, are gasolincMnotor driven 
To serve tie guns the old fashioned powder boy 
fJull whip bund luuuiter and training tackles have 
been suptrseded by lanvcrful dec trie cvmtrivances Kx 
ertluci if human stniigth must, of courke Ite ntlll 
rvapilied here and there In minor ways but mostly by 
Imllvldimls seldom bv iuhswh of men as fopmirly was 
if mmon In hi Istlng topsails hiuvtng around the capstan 
tl wtl^b nmhir or otlierwlse for a heavy drag 
Jnsti Hd now a high degree of teclmleal knowledge and 
Mklll Ih nc^eded In inunv spci laities to cunirol and use 
the numerous jvower ai pllivnccs correctly and keep them 
In condUhm rellnhb fir service 
Vet though athkfic qualities are no longir needed 
for work aloft a bealtlij body Is eHsential to the 
hcflUhv mind and a (heerful splPlt needed for con 
tentment and effliiemv Ihe ncllve open nJr often 
strenuous conditions of naval life in all weativers and 
all fllnmtes both need and tend to make a sinng as 
well as sound body but as many of Ihe siieclnltlea 
Involve long hour« below de< ks and as ship life U at 
best conttning the modim naval routine pava eonsld 
erable attention to plivrical trnlnlng exercise apd 
recreation In order to fwter und maintain th d com- 
bination of proftrlem > atUntlm fidelity respcnslvcncsa, 
initiative resi urci*fulness,ii>urage endurance and retup- 
irutUe power which is HUimucd up In the tenu morale 
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Ltaglh 624 fMt braat. H faot 9% InokM mf*n draft 90 fert 6 InehM ««riwil M 600 ZMtOrs lOOiutli twalv* oldAti VtUmIv Twk i sAHS * nnO , tf-lMb 
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A Five-Hundred-Year-Old Roof 

Preserving for Posterity a Noble Specimen of Medieval Carpentry 



WestmlnHter Hill 69 feet wide by 240 feet lonff , built 1099» wa# re-roofed hf 1397 Thfi 
magnificent apeclmen of medieval carpentry etanda today, after 525 yeara of service* It 
has recently been reinforced steel framing concealed In the original timber work 


KSTMINSTPU IT A LI , 
wonderful timber 
rwif forms the subject of 
tills Htor>, U the most 
undent (>f tlu \etieiiiblo 
UuUdlngHln Westinlnacer 
of which the Abhtv Is nt i»ncc the 
lurgest and most widely known The 
Hull, 00 feet wldt by fett In 
lenglh was built u few jutrs wfttr 
the Norniun nmquest and Us pnwnt 
walls are tlmse whb h tin Noruiim 
build* rs * rw ted 1 li* <trlKliial nstf 
compute*! Iko sais (he Sax*tn diron 
id* ) In 10*)0 waN It N he- 

llc\ed, bv tlu side walls and by two 
lulermeiHulc Urns of (imi>cr posts, 

'Ibis rtK)f fell into decav, and Ivlng 
ttlilinrd J1 dcsid*d utsm the enstUm 
of a new roof Prtsmimbl^, he 
*irdtrH that the wiilc spun of (JP feet 
shouhl be covcnsl without unv Inter- 
medial t NUp|s>rls, sneh us the isjstfl 
that h* UksI to tarrj tli* former riM)f 

Whether 1! was by tbe Kings order 
or md, wi di» know (hat the Master 
i luisntir (thought to la Hugh Horhmd) set about tho 
duitng (ask of rooting (his grtat hall Jn on* eletii span 
from wall In wall in tiniinr — an aliogetlier uuprue- 
dwite*l tlmUr strueturf* both as (*> Us size and the 
p***ullurlt\ *»f Us dealgn No llmtxr r*Mif of such a 
Bp*m laid bi'en attempti*d licfore nor was anj stall 
utteiuptiHl in tlie tentuiles of nudletul nnif ruction 
that follow* d Furtlarmurc, lM.*uust of llu * normous 
size of tlic original riml>ers It Is certain that tin W*st 
minstir Hall roitf umld mil b* diipIUiit**! m oak today 
und Ibis f*)r the rtawm that oak (ns's of tiio ftlJie n*so« 
Bury to supply sutli ilnilHrs an im hmgtr to l>e found 
they were cut <Jawn ctndirlts ago 

Hugh H*>rhuiil who intist have l)e*n of tnixanied ngi 
for he was In rtsvlpt *»f a |>ension "for his long and 
nrdmius servk'es f*> the entwn lM*giin 
work upon the r*»*if lu riBl M* *i!d 
hU work well , f*>r after enduring tho 
Mt*inn und stress of <jver Uve evn 
ttirles, tlie vast *iaken fubric Is stand' 

Ing (<Khi\ just u» he planned und 
biiill It 

Put i>erhnps it would bo nior* roi^ 
rest to say that, so far as tlie *>e 
»un Judge th* r*M»f Is standing today 
exactly as ho loft It , f*tr thanks to 
tht^ (leKtru(U\e ullaek of a w*H)d-de' 
vourlng grub, called Vsloblum tes* 

Hi latum (h* Interior of thew mighty 
tinilsn* bus be*n *atou nwa\ until, 
in wane etiKen, eavltUs woi*‘ Uft into 
which tt man could mnp A fa>*)rlte 
|H)lnt of Hltuik has bet'u tho pla*^? of 
waiting of tlmlKT uiatn llrnlKn , and 
tin rmnuhitlve elTia t hud been that 
the ridfio lH.am ha*l wiggeil tlghteen 
Indus, and this hummer lieuiuH Imd 
eanitsl downwnrd al lludi fret mtU 
to tho *\tent of fr*tm 10 to li Inelios, 

The whole riMif Indeeil was In danger 
of njlIapKc U* pairs were tmder 
tnkm In Mii\ 101 1 eontlnmsl at a 
alow rate tlurlng the war and ha\o 
now luH'n complete*! 

For sentliiantul renwms Ir was d(^ 
iJilefI to prtser\( the *>rlglnnl r*Mif In 
Imt and «up|s>rl the gr*»uf trusses 
whl* h ari spnissl twtij(\ fist iipurt 
b\ mouns of a 8i>eclnlly de^lgntsl hIcsI 
nlnforcenant, sui>erimiK>w *1 uiKUiand 
Iddden within (he timbers in siu h a 
wa\ (liiit If wimid la pructleallv In 
\ islhh from the Ihs-ir of Ih* Hull 
The nature of the whs I truss and Its 
IHisllinnlng with ngarU ti> the llinbor 
truss Is shown In the Insert line draw 
Ing and Us cle\er concealment la 
c\ blent from thi two photographic 
xlfwa of the r*H>f ns repidresl 

This most Interesting work of sfll 
Mige was done under ‘^Ir Frank 
Paines l*rln(i|>al Archltwt to the 
Ortloe of Works, to whom we are in 


debted for our photogiupbs and data lie tells u« that 
Hugh H*jrJun»l probably found It ImiMiBsible to olHain 
oak llmlKis of sulQehnt sl/i for tbe main rafters (nlamt 
Vi fiHi b*ng and ld‘/j by 12 inihin In seel Ion) or for 
llu main *‘oIlnr b*am (I wo tlmiurH euih 40 fe*l long 
und IP hv \2 imliiw In seithm) The loof was there- 
f*>ii d*‘slgnnd In tw*) wpatute ptirls, naumh, an upi>er 
trhmgiilattsl framed Ktrialun, eimslstlng of the main 
collar Iwam, two upisr prim Ipnl rnflers and two queen 
rMwts, and with a ei'ntrul rnm-tt iHist, resting on the 
main collar b*nm und Hnpp*»rting the heavy rldg* piece 
lids \ip!>er wcHon was supported on two cantilever 
structiinw one resting on inch wall Knrh consisted of 
111 * lower prlndpal rnftei the horlzont il Immm* r beam 
cjtrrylng at Its outer end the vertical hammer iwst , the 


vertical wall po«t resting on a stone 
corbel In the wall below, and the 
curved Mtrut between the center of the 
wall post and tho outer end of the 
hummer beam 

This wonderful old carpenter fi 
nully tied the whole roof together by 
a great curved brace, or arch gpan 
Ding cht)! whole width of the Hall from 
corbel to corbel U was recetwed and 
pinned into the hammer beam and the 
hummer piist, und at its crown it was 
mortised snugly into Um main collar 
beam Sir Frank Balnea telU us tJmt 
this t\pe of roof Is known us the 
* Hummer Be^m" because of Ita con- 
struction with horizontal beams pro 
jeetlng from the wall bead, which 
Bup|s>rt the vertical hammer posts. 
These fiosts with tho lower principal 
rafters provide end supports ftir the 
upisT irlungiilatcd structure, of which 
the great collar beam forms the base 
The downwanl thrust <»f the hummer 
(xists on the outer ends of the hammer 
ijeuiMH is counteracted by the down 
ward thrust of the principal rafters at their Inner ends 
They are also mainialned In Ihe horizontal position by 
their attachiiant to tla arched ribs and by the curved 
bruc'cs reaciilng from tliclr outer ends to the wall post 
Whether Hugh Ilorland Intended the great arched 
ribs to carry tho loud (or a part of U) of the collar 
lieaiii and the stnuture above or no, we think that it 
actually must have d*me so In fact, when the roof 
decayeil und sagged thU arch It was that saved the 
structure Proof of this Is seen In the fact that so great 
was the load on its fixitings that In one case a massive 
stone corbel was sheared entirely through 
The Umber was cut lietween 3308 and 1396 The 
great size of the main members pnives that the virgin 
forests of Kngland must have contained some giant 
trees The wood used was peduncular 
oQk from the Sussex Weald, and ae 
there whs no time to season it, the 
timber was used green and their- 
fore, was extremely heov> We ha\e 
estimated the quantities of material 
in one main truss and its loud of one- 
half of the rooting In each ad joining 
bay and find that tbe total combined 
weight, if we include the lead sheath 
Ing of those du\» Is about seventy 
tons. 

As showing the size of the Umbers 
tbe hammer beams are 21" x 22^/4* by 
17' 9'' long, tlio hammer posts, 38" 
x25'' by 20' 0" long, the collar beams, 
two tlmbt^rs each 19" x 12" by 40' 
long tlie main rafters 17" x 12" by 
28' 0" lung , and the main purlins, run 
ning from main truss to main truss 
ot the level of the collar beam, were 
built up of four Umbers 9" x 12", 
n^^j"x9', 22" X 9" and H"x9"— all 
IS' 30" long 

We may ask why Horlond did net 
save weight by giving his roof a lower 
pitch The answer Is that it would 
have involved a greater horizontal 
thrust against the walls, and be had 
no steel tie rods to take core of this. 
Tliere Is not a bit of fijl^al Jn the 
whole structure 

The architectural beauty of this 
great roof is imtvertuilly admitted. Of 
the wonderful strength and eodumnee 
of the oak, which (In the testing ma 
chine) shows that It has fn nowise 
deteriorated. leaiU Sir Frank to say 
*Tt is dplralt to say that steel or 
masonry libtild have been so perfect 
after so long a period'* , and speaking 
of the way In which the work was 
executed he says “with the present 
dag knowledge of constroction, we 
must admUt with entire humility, we 
wmld find TBty little fault with tbe 
Umber construetUia of this roof and 
could hardly Improve It” 



The photooTBph chowi one of tK* twUvo imwl inisnci nfter the repnlre. The biteH diunn the itMl rein 
fnreement »nd the srent dlmenelone of the uak Umber* of the orlvlnn! roof Kech tnue. wMi lU land of 
lend-eovemd roof u built of heavy unecuoned oek vreUihed aevetity tone 


The famous Westminster Rail timber roof 
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A Nnr Tedudqiw o| An«8tli«da 

Bjr Dr. Alfred Gradeawlti 

B oth Umt medical pra^tlea^r and the man In the 
street generollx the Idea of narcosis 

that of nausea and vwnlHKr Di fact^ common expert 
toos shows that the state of patlentB on ttie day follow 
inf a surglcat operation la almost Invariably influenced 
by *tKMitrnarcottc” natuea, and ^deuvom $o far made 
to eUmlnate these dlsturhlns phenomena have only been 
partly successful 

However, a decidedly new method has Just been devel- 
oped by Drs. O* J* Qaoss, of Freiburg, and Hermann 
Wlelanct^ of Koenlgsberg, which not only eliminates 
these unpleasant consequences of cnrooHls but even does 
away with any harmful effects on respiration and blood 
circulation. 

hhtperlmenU on animaU bad 8ho\^ii nitrous oxide 
only to uct cm such manifestations of life as are bound 
up with the presence of oxygen, while leaving those 
lower organisms which like certain worms, are Inde- 
pendent of oxygon entirely unaffected Thin beha\ior 
strikingly differs from that of narcotics proper, such as 
chloroform and ether, as well as the group of s\nthetlc 
suporlflcs, all of >^hlch will paralyze the functions of 
any animal cell^in fact, any kind of living matter 
Now, inasmuch as nitrous oxide only acts on phenomena 
connected with the absorption of oxygen, which action 
U readily compensated for by some slight admixture of 
oxygen, the narcotic effect of this gas on the bruin 
sOetued to be due to a dtaturbance in tlie abs^>ndion or 
utilltatlon of oxygen In the nerve cells Nor could It be 
a case of simple auidtyxla, as occurring after the Inhala- 
tion of nitrogen, hvdrogen or tho like the symptoms of 
carbonic acid poiwmlng (dlffliolty of hreutliing and 
cramps) being practlcnlly entirely wanting Again, tlie 
two experbuentera, ba^Lng noted tiiat nitrous oxide 
possesses an exceptional solublMtv In water rapidly 
resulting In accumulation in the blood and tissues, were 
led to think that the presence of some other gas might 
produce paralyzing effects of a similar nature TIds 
was tested by examining the effect of anoilier gas In 
which water dissolves even more readily than nitrous 
oxide, via,, ocetylene which was found to bo mainly 
Identical with the effect of nitrous oxide all processes 
independent of oxygen being left unaffected while tJie 
inhibition Induced in higher animals In e\ery detail 
reiwmbles nitrous oxide narcosis. At the same time 
there U a remarkable quantitative difference , acetylme, 
In accordance with Its higher soliiblilty, being much 
more efflclent and requiring much lower concentrations 
than nitrous oxidedemands 
The use of nitrous oxide 
as a narcotic has Intel 
been finding Increasln 
favor in surgery, gynecol 
ogy, etc, though this gas 
not onlv is unsuitable for 
any more extenalv« opera- 
tions, but entails consider- 
able risk of asphyxia, while 
the admixture of air Is 
bound to counteract Its 
effects. Aoetyleoe on the 
other band Is free from 
these drawbacks, the pres- 
ence of oxygen not inter- 
fering with Its efficiency, so 
that unconsdoaaiMW can 
he continued much longer, 
poeslUy for many hours, 
without any necessity of 
applying excessive pres- 
sures, This remarkaWe ho- 
havlor Is due both to the 
absence of any harmful cir- 
culation trouble and to a 
emMderalde reduction of 
comhnatloD procmes In the 
organism. In fact the orlg' 

Inhtors of the new meth- 
od are Inclined to describe 
It as a moans of producing 
nnoonsclousBesa rather 
than narcosis proper 
JPore aoetyl^ (or 
cyteUfl^ as tt is termed in 
the prtwat case), free from 
any impurities, primarily 
frdm any polaonoui hydro- 
gen phosphide and accord- 

devoid of the famllUr penetrating smell, was 
IHM In these experiments, the slightly bitter taste of 
iM tag tlrihf hardly felt on breathing with closed 
Narcylene hi mixed with oxygen derived from 
tht tamUUr commercUl type of steel cylinder The 


I nh a l i n g apparatus Lllnatrated was conntnictetl by 
Messrs. Drftgerwerk. of LUbeck, and U short I j d**«crlbed 
In the following 

A platform dealgnetl io travel on six IdU cm comprises 
two fittings for oxygen cylinders, each of tin liters la 
paclty, and one fitting for 
an acetylene cylindHr of 
SO-40 liters capacity flex 
ible high pressure tubes 
connecting the cylinder 
valves with two pressure- 
reduction valves for ox> 
gen and acetylene respect 
Ively, visible to the right 
and left In tlie lower lairt 
of tho figure Between 
these valves U H«»n a clr 
cnlar glide for checking 
the gas mixture In (X)n 
Junction with the vertkul 
gage and scale risible In 
tho up|N>r i>art of the fig 
ure To the left of this 
are provided on acetylene 
washing Isjttle and a sim 
liar bottle for moistening 
and ashing the gus mix 
ture The bag visible in 
the middle is Inflatetl 
more or Itsw by the enter 
Ing gOB mixture, Us vari- 
able voUmie eiiiihllug the 
experimenter readily to 
gngp tbe amount the im 
tient requires for breath 
Ing A reacUim vaho, 
rendllv lifted during In 
halation and whicti diir 
Ing expiration closes of 
Us own act'ord prevents 
the patient a exhaling 
used up nir Into the con- 
duit, this fllr esi aping 
thnmgh a rendllv niovahlo 
valve fitted to the mask 
An nppnnitus for ]>rodtu 
ing oxNMn-ether nuKsisis Is also used os n stand hj 
^\hlle the dlw naniuislng pris'ess js free from tla 
drawbacks outlined In the beginning, the nipldi(> with 
which the i>at!ents un const Ion sness nnd nn\ feeling of 
pain vanish, nnd normal conditions return iifr< r tlo 
gas sttpph has Itoen diston 
tinned ure further vnhi 
able feiUuH*s both to the 
practitioner and pulRnt 

Haze and Mist 

P EHl'M'TI ^ imn nIr Ih 

almost completclv trann 
parent to vIhuuI light wines, 
and If the ulr wpre ftl\\o>s 
pure we should H4*e distant 
objeits through air almost 
as clearly us tlirt»ugh a 
vacuum But the air Is 
never pure, there ure ul 
ways mi>re or less purth les 
of foreign mu I Or pnweut 
The action of thepurtiihs 
is twofold first tluv rt^ 
duce the unrumnt iif light 
reochlng the tje from dls 
font obJeits, timl ts’t'ondh 
In the duvtime they watttr 
the general light of the sky 
BO send to tlie eje ex- 
traneous light whhh ro- 
duces the contrast lietwetn 
distant light and dark oI> 
Jacts on which risilt!Iit> de- 
pends, i.tuenilli this for 
elgn matter consists of n 
mixture of p<indt mhU 
pprflHea and h\t.roH<oph 
nmlecuh*s The lntt< r in 
perfectly dry nir v\tM)ld hi 
pracUcally Invlslhli hut 
when loaded wltli water in 
a humid aiinosphere tlsj 
add to tho ohvcuriiy of the 
atmofqdiere 

The amoupt of obscurity w«l therefore vnrv ulth 
the amount of soltd matter and with the humldUy of tlie 
air Haas tS due to this kind of obscurity and varies 
tn tsktaisity from the slight obwurity of polar rt gions, 
Which depmds almost entirety on the hygroscopic par- 


tlf^les, to the dense olstcnrltv of n dost storm In tropical 
regions which Is due almost entirely to solid particles 
When the umi>cratMrt of air falls, tho humidity in 
orcust^ imtll tho saturation iioint Is roHchetl The 
dhimoiors of the Intront'tiplc panic les gn>\\ but even 
In saturated air tlu 
ninnunt of untor extract 
ed N not great nnd If 
tin re Is IKIIo solid matP r 
pre-^nt the obsourltv Is 
not inurUcd But if tie 
tcmj>oral ure fulls liolnvc 
11a d(v\ fHilnt the h\gro 
sco]ilc panic Us iin suf 
lU it ntiv Inrj,* to form c x: 

( t Ik nt mu It 1 fop con 
dcnsTtlon nnd nlutl\th 
Iarv.c amounts of w tier 
lilt! (U»H)sit(d for small 
falN of t( luiif raluft Uenl 
(ondinsatlon It a s now 
comiiniKtsI and tht ob 
sriiri(> tlmnM*^ from (luir 
of hiiA* to Hint of mist 
It Ims Iss n a common 
pniftlcc to n'cord utimis 
pis rli ohsfuritv ns hn» 
wlnn time Is a notlcoahli 
dirrcnnis is tween the 
readings of tJie wot and 
di \ hulli t liermoint tern 
nnd us mist when tho 
inidim,s ure the siune 
Tlds iiowc \ i p is not a 
1 rm crlf< rUm fj)r Uk nli 
tan is suturiitcsl without 
t'orah nsatinn while mist 
cannot he tint 11 

w nter has Iss n (.ondi nH< d 
on m LouiU of 0 full of 
tt miH I ulupt aft( j tin tU w 
ptilnt lias Iks n rt at lusl 
TIil Mlioh pPiKs ss of tin 
fonmiUon of hiixe and 
mist Is tt»ntlnn(uis jind In 
prmtUe It Is prmlitMlh 
lmiM>Mhll>U to SUV vNiien hnzt htsoims nitst uUhough 
(xlumt tasts ait tasllv dlstlngulslnsl Nt\nrlitl(ss 
luizt and mist an fiindaimntalh dlffertnt for ha/t 
o\tes its orRiu t(> hat igu marit r ami tia small ainonut 
of ^\^tlr ivsotlattd \tltli hjKn)stopU nut It I whllt inlBt 
1 m due u* nn ai tual pit t IpltatUm of watt r frmn vnptfr to 
llqultl — ihstratt from urtitft ia Nature fur April ij, 
J'>i3 b]f U <J Sjmp^on f h S 

New Fact8 About the Curative Powers of 
Electricity 

T ill t>plnU>n gtmralU laid rluit tlx curatUt. pttttiM’s 
of t.Ustrltlt\ Win first dls<-o\(nd h\ Sit men in 
IH^14 Is (»ne <»f tht man\ ernas hullowtsl h\ triiditioD 
Tn fju t wldlt Iht use of t Us trl( ttv for nHslliTil put post s 
had Iksu rccinaua Ddt U as fui hack as alsmt Bh) \ears 
Ih fore Si. nn ns h^ tht llalU ph\sUlKt l*rof KHIm r thi 
first imiloiihttd tiinithi smtess allrihuluhle 1o tUs 
trUUs — vl7 th( healing t)f a p»rul\ 7t d nnO'—wuH made 
pultlU bv a Swiss piitsltlHf Pi of JallalKrl of (zenc\n 
(»nK a ftw vears a forward »( In 1717 

Tills Infonnulhui Is dttUisl from a Ihk)!: Just jiuh- 
lislKtl h\ a tontMiiporarv Swiss sdinrist Mr h K 
Miulltr of /uihii wlutst invt '^tlgutlous lln^( gnatlj 
contrlhnteil to elm Mating the at thin of eUK'trUltN on 
tin hniiMin ImkU In lids htsik la also draws attention 
t(» the fat t that Iht N>(l\ N itst If iruversed hj a wolitli r 
fulh (ompIhMtitl svstMn o| ihMih turn nts width 
Mowing up and tlown on intritale patlis attend tIa vital 
functions of Ha oiganlsm so that tin applhnilon of 
(ketrh turnnlH from ouisldi if lmpn»pcr]t controlled 
Is apt t(» Inn rft n with thest lift giving t urrents and 
thus tt> coiinnrurt the dtHintl turutlvt cffttl 

JhN it>K is (hlliiittlv avolthsl t)v tia law elettnf 
theraiMuth lut rhod devtioiied hv Mr Mulkr and whhli 
hrU llv Hunimarl/t (I touhl he destrlhtsi as ftjllows In 
stead of Using ( Its i nah h having i tonsUkrihle con tat ( 
Rurfae tslge (ItttnMles alt tinplnvid whlth cona In 
contact with tlie -ikln alt>ng wliat Is pratthalh tspiiva 
knt to u na n tonliatllnt Ha anodt untltuihodt l>eing 
s« panittsi h\ a frm tion of a mllllna It r so tlint the t up 
nnt Imniedlatch uftt r tillering Ha skin Is raustsl to 
leivt It wIHaud anv risk of Ktraving off t(»wards the 
Intt rlor Bv na>\ Ing this pair t>f < ks’tnah s up and dtivvn 
the Bkin an\ ptirihm dtsinsl ton ht siihmlttetl to the 
trtatmdit and roiiu moil of tlectrostnlh suttbrn Is 
added to the iinrnodlate pricking effett of the current 
thus upldhd Ittmarknbh rt^sults are sak! Ui have Inxm 
obtained In soothing tht nerves and allujlng pain. 
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Acatytma inkalfaif apparatua noad in eonnactloii with 
tha naw tachniqua of anaatbaola 



Klectnr contact apparalUN for giving local treat 
menta without risk of deranging the bodily functionH 
by paRsage of the current through the ayatem aa a 
whole 




84 


SCIENTIFIC AMERICAN 


jAMVAinr, 1924 


Electrifying Chile’s Railways 

When Abundant Water Power Takes the Place of Expensive Imported Coal 

By Lloyd Jocquet 



Tin h 1 m n ribbon of u countrv a narrow 
Nfrlp atreft hcd (ho Pk( Iflc and the 

iil^h inountnUiH of thi vVndos Althoui,h 
tin count r> has n ooaHtllno of noarl> three 
tla/uwind laiJeH Its uvtrajHt bunitrb la not 
more than nlntU It Ik a land of ex 
trerue contraHtH of der^erts of fertile imiapaa, of Know 
irowTitaJ moiintalna and bumlnK philiw It haB jMXullar 
problems, becaunt of Um climatic rondltlonK, Booifraph 
Uttl locathin and etunomltal tMiKitlon which no other 
Soutii American repuhlU iioHweHKes 
Perlmi)H the chief trait of the (.‘hileun 
U lilH proBreKMlicntss Ah far bruJf ns 
iSTiJ, the CupiuiHj line a Miiall nillrt>nd 
runnlnK between that celebrated copiKjr 
mine nnd llie little jx^rt of CaUhra, VS 
kilometerH distant was oinncnl to trafllc 
Actually tills mtt> be called the first 
Hteuin railroad In South America, uhhouj^h 
some Bl\e lirat plac'o to the Demuraru line 
eHtablluhed In Hrltlsh Guiana 

('biles iraiisiK^rlatloii pnibleni la u i>e- 
rulUir one fbe rnllroad lines are running 
through h* r prrPorla! len«th north and 
mmtli This H>Mtein Is located Inland but 
a nuinlar of transverse IlneK connect thc*sc 
main lines with the wa Take, for In 
stance the ccnlnil line fioni Tacna, In the 
north ninnlup Koudiward (o PiierbJ Monit, 
at the edi,c of the Gulf Uehmcavl ii UN 
tame of IVXl iiilleH lids main line is 
connected to the Pacific, wilb brjiniljes 
ulonft tbo coast at thirty dllTc rent jKtlnts 
One of the moRt Imisirtant brunches, 
both las ansi the terminal Is at \ nlparalso 
the capital, and Imshusc It Is the lie^lnulnR of the 
Tmnwindtan Hvatem, la Ioc*atcd In abrait the middle of 
the lonK ( hlloun Mrlp, ami in (la most fcrilU iiorilon 
of lilt cHiuntry uhmB tin Aconcaj^im Ul\ir 
The remarkable part about this branch Is tliai It 
extends to Vantlnso far Inland, and It Is the <mlv line 
which Is eh'ctrlttcHi Tills Is u most Imp<trtunt txiKrI 
inent In the history of rullroadln;. In South AiiaiUa 
Chile 1 h not 80 fortunate In her coal supph when It 
Is considered that ulmoHt (uo tlilrcN of tiu 
(Nml consumed Is Imisirted, and of this 
amount the railroads use. more than one'- 
third The fuel profile m N't aiac acute 
durlnj, tile war wlun oix^ratlnB costs rose 
to such an extent that the railroads were 
Hctuallv operatlnB at a deficit 
While the csiuntrv was endcaxorlnif to 
solve u railroad problem preclt)us water 
isiwcp was Boinp: to wn^ie The hapiiess 
log of this mituPQl rc'KOurcs: for i>ower 
would make the country praDlcnllv lndt»- 
pendent as far ns fuel was esmet mod and 
would permit the electrification of rail 
roads as tho liest solution to the railroad 
prc»biem 

Acc ordlnK.I\ , a commlsRlon w ns np- 
IMdnted and a t artful analvsls of cdectrl 
flcatlon HVHteniH throuKhout the world was 
mode As a result of the Ntody mack prin 
clpallv concerning the economies In innln 
tenant e obtainable^ with the elect rk 1 (mh>- 
moilvc^ the isis^ilWllty for regeneratbm on 
descending grudcH tho c IlmlnatUtn of 
watering and < oaling slat Ions the In 
crcascsl trnfilc facllltloa In general the 
elc*olrltiratlon of the broad gage line from 
Valparaiso to hamiago, lucludln*. the 
Andes bran( h was dec idc d uism Tho 
llm^H nctw being eleetrlllod comprise u total 
of J'n track milts and Include tbe^ main 
dl^l''bms connecting Valparaiso the wa 
lnut wiih ^untinLo t In' Phi lean tc nidnus 
of iho Transandean sTstem and a branch 
line to lets Vndes Ihe railroad runs along tlie coast 
line of Valparaiso lutrlafr follows the AcYmca*,ua lliver 
afier golnu over a low range of hills to Uis Vegas, 
where the 1 os \ndes brunch leaver the main line At 
(ultra the I>innl(mllnal Rnllroad starts northward 
Llai I lal aliiitiMt mldwnv latwcvn Vftlpnrnlso and 
sanilHgo N tbi junction point for nil pnssc'nger trains 
for tbt ls»H Vndc^ branch It Is at this jiolnt that the 
heavy grade section over the Const Range Moimtslns 


lieglns and continues us far as Hatuco, on the east 
em side 

Although tliere are many curves on the line, Uiesc 
may be said ts he of medium severity The most severe 
curves are located cm the section of the line between 
Llul Llal und Til Til, with the maximum curve of 10 
degrees near Los Loros However the grade (Hindi Rons 
are the groatcKt problem, and have always been a big 
obstacle In the rapid uuivlng and expediting of trafllc, 
purtlcaliirlv when sreaiii was used On some of the 



Type of steam locomotive which will be replaced by electrK locomotives on 
the Chilean State Railway 


grades Much as the Tnlxm grade of 2^4 i>er cent, which 
Is a little c»ver U miles in length, pawenger trains 
r(H(ulro tlu' service of hii|>irs, but, with the electric 
drl\e laliHiH will be needed only for heavy freight 
iniliis Jbe next benvlest grade Is cm the eastern slop© 
and Is located near Sun Ranxm It 1« 1 81 per cent, 
and it Is 1 litre fore evident that tlie heaviest hauling 
condldotiH are ImimscHl on south Ixmnd Lnilns — that Is, 
tiiosc' travelling toward Santiago 



Electric express passenger locomotive (or the Chilean State Railway This 
locomotive will haul a SOO-ton train at over ^ miles per hour 

Tldrt> nine eloctiic bieomc^Uvee of the Baldwin 
Westlnghouse type are being used on the electrifled 
section These take the place of about 100 steam loco- 
inotlves. The electric k>comotlves which have been 
HUpplled are divided ns follows 

81 X exfi^s passenger locomotives, each one of the 
2250 h p fv pe weighing 250,800 lb , cutwible of matclng 
over on mph with a 300*ton trolling load, length 
ft fi In 


Hfteen road freight locomotives, each of 1680 bp. 
and 280,000 lb , caimbl© of making 3fl m,p h with a 770> 
ton trailing load, total length 40 ft 0% In. 

Eleven local passenger ktoomotlves, each 1600 bp 
weight 80 tons, total length 41 feet, maximum 56 miles 
per hour 

Seven switching locomotives, each 480 hp, weight 
67 tons, and maximum speed 74 miles per hour 
Thene locomotives make use of a very Ingenious 
device for electric regeneration, which permits a train 
cHjmIng down a grade to generate electric 
energy, which is sent back to the Uno, to 
be used by other trains In service In this 
manner, the electric regeneration not only 
saves electric energy, but also provides 
further safety for the trains, because It 
acts as a continuous and adjustable break 
when the train Is on a descending grade 
Of the total number of locomotives, 
there are already in C hlle 14 freight and 6 
express passenger locomotives, which as 
they arrived wrere assembled by Chilean 
workmen under the direction of Westing 
house personnel All of the swltc^lier and 
local passenger locomotives have also left 
the Westlnghoiise plant at East Pittsburgh 
and arc en route to Chile, 

The elcHtrlc power for working the 
railroad will be derived from hydroelec- 
tric pliuits The first generating plant, 
which contains three 8126 Kva Westing- 
house generators will have an ultimate 
cupaclt> of approximately 80,000 kw It 
Is hHated near Santiago, and Is known os 
the MnltlneH station and transmits the 
power to that city by twln-clnult 110,000-voU transmis- 
sion lines sup{>oried by hUh. 1 towers At Santiago the 
line iH crunnetieU to the jKiwer Bvstem of that city, where 
u combination of steam and hvdroelectric plants pro- 
duce H total of 320000 kw of ek'otrlcul energy 
The objec t of the Nubstatfims, cd which there are 
five Is to transform the three-phase high tension cur 
rent which couics from the hydroelectric plants Into 
3000 volt I> C which is used in the locjomotlves The 
sufiHtutlons are located at (^IHcura 
Rungue, I Inl Mai San Pedro and Vina del 
Mar The first and the last of these re- 
lelve 32 000-volt current, and the other 
three, 44,000-volt current The bulldlnga 
are entirely of steel and concrete and are 
espeiially deslKue^l to withstand earth- 
(tuakca. 

They are equipped with overhead craoea 
and tliG basement of each hutldlng pro- 
vides ample niaice for control equipment 
In each substation are placed two West- 
Inghouse 2,000 kw motor generator units. 
These units ore of unusually rugged cun 
ntructlon, and will withstand an overload 
of 200 per cent for five minutes without 
Id jury The sets are protected by flash 
suppressors developed by the Westing 
house Company, ond which have alreadv 
proven so efficient on the Oblcago, Mil 
waukee ft St Paul Hallway electrification 
in the United States. 

For tho overhead construction, the slm 
pie catenary type with flexible bangers 
was adopted. The overhead congtrucClon 
has a span of 60 meters and the trolley 
wires are suspended at a height of about 
six meters above the rails, except at the 
tuimeli, where the h^ght Is materi- 
ally leas. 

A re^rd was established for unusual 
shipments 1^ connection with this order 
The first shipment consisted of 34 cars of 
ift^ratus, which made up two complete 
substation untTI of the five Included Ihl the contract 
The second shipment was erea larger than the first, 
and conristed of 83 cars laden with three comTdete 
substation units, Later, six complete electric locomo- 
tives were crated and packed As a «lng)e shljncuait 
Interest In this event Is not confined to Ohlls, how- 
ever The tutted States Js also directly cencemed, b^ 
cause this electrification project opens the way for 
many other large undertakings In S^th America. 
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Sdenee and Blankets 

S PBAKIAO of itrange contraiitlons. one must Tlatt 
the textile laboratory of the Bureau of SUmdarila 
to see the latest styles In testing equipment— curloui* 
apparatus that takes the blank out uf blankets by pro- 
viding efllclent means of solving scientific riddles which 
heretofore have perplexed textile factories in this and 
foreign countries The old drab-colored anio blanket 
has become the object of detailed lat>orutor> tests The 
devices Installed by the ffo\emi))ent experts faclUtato 
the minute and accurate try-out of all kinds of blanket 
materials under laboratory conditions The old woolen 
bed cover with its red fringed border no longer holds 
any dark secrets whlcli buffie science 
Anyone who, on a camping trip during rainy weather, 
has bad occasion to sleei> under a rubber blanket has 
bmi annoyed In the morning to discover that Ids clidhes 
were subtly damp This was due to the uecumulution 
of moisture given off by the body, which was unable 
to escape through the impenetrable rubber This simple 
little test will con\Lnoe you that for coinhirt and satis- 
faction the uvMiige woolen or cotton blanket must be 
a good conductor of inoisturc as well as being per 
meable to air circulation To find out the molMture- 
cuiiductl%e properties of the ordlnar> blanket rapidly 
and accurately, Uncle Sura's textile sixtalintH at 
Washington have perfected a novel testing pun e(tuippe<l 
with eleven »{>ecial gluns beakers Eucli beaker con 
tains a carefully weighed amount of water The top of 
the beaker is covered with a tdeoe of Mankot, stretched 
under constant unifonn tension and glued Into place 
The metal pan Is provided with un unusual proi>eller 
operated by a snmll electric motor This device keeps 
the water In the pim in constant drculntlon Electrical 
resistant^ coils are used to lieat the w liter in the 
curious container to 082 degrees Fahrenheit— normal 
blood temx>eraiure Tluso coils are wrapped around the 
pan and one of them extends Into its Interior E1e\en 
different kinds of blanket doth con be tested slmultant 
ously. Each sample is glued in place over the oi>en end 
of the beaker whlcli contains ii known Hiiiount of water 
Then all the lieakers are set In the rc8i>ectlvo clrLUliir 
holds to ac<*omim)date them In tiie top of tht pun At 
stated periods they are removc<l imd weighed The loss 
of weight In tudt case Is the measure of the inoisturc 
that has dissipated througli the doth and shows the 
njolsture-crmdmtlve abiUtj of that particular material 
To test out how well air muv circulate through the 
various blankets, a special metal cylinder dght inches 
In diameter is used Over Its o\tm end a piece of the 
blanket cloth is stretched tlghtlv under the same constant 
tension— Iwtween tlirCe and four pounds to the square 
inch — as that applied In tiu previous test Then 
vacumn air under light pressure 1 m fed Into the cjlln 
der An ordinary gas meter is uhchI to record the 
amount of air that enters the cylinder while other reg 
isterlng devices keep tab on the proportion of the air 
that flows through the blimketeil end of the container 
The tompernture of the air is held nt about sixty de- 
grees. This tost demonstrates the air penneab Uty prop- 
ertlOB of the blanket 

Another extraordinary blanket test consists In 
Stretching the cloth under uniform tension over the top 
of a curious metal table so wiulpped with electric bat- 
teries and resistance colls that the ends and bottom of 
the blanket are maintained at a consrant temperature 
of tbs same heat degree as that applied to the bbmket 
'The arrangement Is such that the radiant heat can 
escape only through the top of the covering A gal- 
vanometer Is used to rwrd Uie amount of heat given 
off at different distances above the surface of the blan- 
ket The heat applied to the blanket Is the same as 
the average heat of the human body, thus duplicating 



<hi« iMchlM that dees the work of ten in making 
ndM-stoel caxi^wheeh 


the conditions thni would occur where the blanket was 
in ocCual use'' as on nnlele of bedding The T>68t blon 
Kets show the proi»er balunce In the matiem of moisture 
oiDduftivlty, air permeiddllt) and bent transmtssiun 
As the result of the Htundardlzathm of satisfactory 
blanket testing methods, It is certain that the futiin 
production of Amerltan blankets will be mlnuH mun> of 
the faults and defects that now sometinu s occur 

Steel Wheels for Twentieth-Century Railroads 

T he beginning of the present oenturv saw tlie start 
of a nice on the part of the big rallnnid systeiiiH of 
tills t^juntry for atlulnliig supreinu4v In covering given 
distances in the shorti'^t tlnm. The strain of shorter 
schedules woa soon felt Bremuture hrenkdowTi of 
eiiulpuunt resulted Wear took its toll rniKli scKmer 
One wav only of ninintiilnlng sneh srhednlos was oi>en 
Thci qualllv of the e<|tiipiia*n( and Its ctmipom id parts 
had to be Improved nnd Improved enough to enre not 
only for the added nick IndticefI bv stssHl, hut also the 
greater streams Imposed h\ im rensed v\elghl 
No part of the running gear was more vltallv affected 
than tile wheels themselves The (Umnnd was ft It for 
a wheel that would bettor stand the abuse than steel 
tired wheels whltli ut that time held swav In wheel- 
making stienee Uesoanh and exiierlmort estnhllshetl 
the fact that solid wlieels made from hot worked steel 
were better from u mechanical stundiioint snd it tmU 
remained to lie aHcertiilne<l whether their productlttn 
could be placed on an economical husis One of the old 
established steel companies pioneering along these 



Testing the moisturd- and air*p«rmeabllity of 
hlankats 


lines, BUcceeOtHl in ac< oinpllshing this result in the late 
'IMHt, and wheels made by hot working the component 
metal began rapidly to enter railroad pratti<t 

rills product tame to be known us a ‘ rolled steel 
wheel,' becausQ of the process first followed In pro- 
ducing it — a process that has persevered until pidaj, 
although aeveral methcKls of forging w hw U median 
icallv have since been developtnl The generic term 
rolled wheels' still holds largelv in railroad practice 
when designating any hoi worked steel wheel rrgurdless 
of the method of inuniifactnre 

Rolled steel wheels now serve as truck tender and 
trailer wheels on over eighty per tent of our locomo- 
tives nnd on nearly the same percentage of passenger 
cars Tbehr application to freight cars hus b+nn mm h 
slower because such equliuiKnt is not f.ubjt'cted to sjiecd 
conditions as severe as lu the caso of passenger rolling 
stock 

The makers of rolled whet*!* arc rtajulred to deliver 
their output to fheir tiisfomers, whether nilJrtmds car 
or locomotive builders ^nundetelv machintd The ofier 
ntlons cnlletl for Indudi rough turning nnd finishing 
the tread and flange of tlie wheel facing both sides of 
Ihe hubs and rough horlng and finishing readj for 
mounting on the axle Up to the presont this machine 
work has been handled In nearly all cases on tire mills 
wheel borers and boring mills, nil of hejivy fast oper- 
ating design However, the feeling grew that the Indus 
try required ft speclul high pr<Klucthm machine deslgnwl 
solely for machining car wheels more expeditlouslv nnd 
hy the use of which many machines could be eliminated 
floor space saved, !abt>r reduced, less power used, extra 



A safe place for the paint pot 


Hlumdllug of \vhtHls avoided and the flow of wheels 
from the rougli Ktttl billet to the delivery platform 
Himsjthetl out and luispned 
TliL olllclals of one of tho largest steel companies 
(oncemed, taking (he utMtiide (hut thei could not pos- 
sibly bi as eviK'rhmxHl In developing suih a machine 
Hs a machine tool builder would Is^ dn Ideil to make 
known thdr necMls to snm+» leading manufacturer In 
that field The nature of tlie proiKised muthlne, and 
aioit partkiilarli wluit would lie e\i)etted of it, were 
outllucHl Tlie englmvrs of the niaclilne-tool conc*em 
were linked their opinion on the feaslhlllty of such a 
imulihu and que'.llonH were put to them us to how 
muili time would be reijulred for the design and con 
Htiutllon of an e\{H rtmeiitul umt titne to determine 
whether a satUfacmiv oiuimt could lie readied 

h ht firKt MUM bine uplidd the promlspA madi and the 
rmilts soujsht and Is now at work In tin plant of the 
steel compunv several iiiort an Ulng InstulUd us rap- 
Idlv as completed Undtr regular service (onditlons, 
8l\t\ wheels a diiv an Ixlnj, (Inlbhid In om hour the 
imuhlm nmoviH ''iJS tsamds of iiu tal This niuhlne 
revfives lla. w he< N Just tis they coha from tJie roiling 
or forging, oinritlou The trtiul and flange an rough- 
turned imd IlnNhexl and om sldi of lla huh Is flux’d, 
leaving onlv the ojieratious of boring nnd faclnu the 
other Hide of Uie hub to be performed on another 
iim< bine 

The machine aetuallv (iiindleM Uie same number of 
whc’cls on the first o{>erallon mentioned Hint formerly 
nsuilred ten mat hlnoH so that the tidal numiver of 
miulilnoH rwiiilred to aicompllsli cenupleti maclilnlng 
on the same outiiul of vvImnIm Ih rediict d (SO jitr eini 
q lit imuhlne, wiille hi \ led n ' vertical enr wheel 
lathe partaktH m(»rc of the charuetir of a borUig mill 
in that the laliU nitalts In the horizontal plane Tlie 
frame Ih iin e\lremel\ luavv casting sImiMsI like that 
of a boring mil! around the base 'Pliere, however, the 
Hindlarltj nuses us the fniim swings In at the top to 
give hu)ip<irt to the single houvv square vertical bar 
that earrh s the liub faeink Io<)1n. Two side heads which 
find Inward in u horizontal direction ctirrv the tread- 
rou^,hln^ and finishing tfM>ls resfiertlvt ly Tlie table Is 
large en<*ugh to eburk -IJimh wheels and Is driven by 
a gear with a 12 Inch face 

J*o\ur feeds and traverse are auppllcfl to IxJth aide 
heads and to the fining bar AM feeds are independent 
of (mil other nnd miiiunntlc trips disengage them ftt 
nnv pndttenulned p<»int of travel A pneumatically 
(fjMi lilt'd t rant Is built Integral with the machine for 
li indling llie wIuhIh on to nntl off tlie table The ma- 
chine Is driven hy u fif(> htirsepower motor 

The Safety Bracket 

A M' \V Invention of great value it) painters and tln- 
Hmlths Is a strong and durable safetj bracket The 
bratket Intenthd for whl on latUhrs in made of duelilo 
stet 1 and iimv be mljusted to any standard ladder 
The safi t\ bratket, us showTi nt tlK> top of tlie page, 
litdds the liifltler nwav from n building 14 Inches, allow 
Ing tlie surface undemtuth the bidder to bo painted 
without moving It When pnlntlng sashes the mish can 
be raised or Jowerod at will without raising tho ladder 
( olor TMils when platssl on the bracket are kept dear 
of the ladder and working surface n safetj clip on Die 
bracket pn venting pots from MUdlng against the 
finished surface 

The bracktt enwldes the tinsmith to work easily on 
the Inside of Die gjitfer and take the gutter dowm or 
put it in place without reaching and without moving 
Ills ladder Jho braiket mav rest iigulnsi the shingles, 
holding the ladder Rway from the gutter nnd enabling 
the tinsmith to work without fear of falling or having 
the wind Wow his ladder over ns hus ofte|;t^been U>e 
caM where the ladder rested against Die metal gutted 
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Last Words of Science 

Ingenious Devices at the Recent Meeting of the British Association for the AdvanGement of Sdenoe 

By John B CL Kershaw 



HFI MtH’tltiK ot the British Association for 
tlio Ad\ ancenioit of Science which was 
held In L!vcrp(M)l, England, from Septem 
lier 12th to l»th» was marked b> one of 
the largest attendances whhh has 

been peglHteriHl In recent jears and by 
Heveral new fuitures that moat probably will become 
pinnanent uddUbmH (o the 
attractions of thU annual 
(lUtla ring of aclenttats 
The two iti(»st ncduble of 
tlase Here (1) the Kxblbl 
tion of Hilenilllc Instru 
nu*ntB and Apparatus in 
tlu C'tntrnl Technical 
S( hool, hlch us kept 
oi>en to tht publii f4>r Un 
da\H, and (^) the ScientlHt 
Soiree of the unhersKy 
iiIHin till Inst e\enlng of 
the inc»otlng (Tucsda>, 

UiiilHr 18th), when no few 
er than bir» exhlbitM and 21 
aliort lllustruted UH.turcH 
and dtmonMlratlons were 
])lami<d for the Instruction 
and eut (Tt ulmiieni of the 
AlMltofH Both of these new 
features wtre un muiuall 
fied suiYOHu, and un attend 
«n(e <if SVXi was uffrintetl 
to the university bulIdlngH 
on the night of the 18<dreo 
On the Mt>nda> afternoon L-... 
many honorary degrees Highly efficient iiutrumei 
wen C4»nferred In the Arts defective heanng, ki 

Tlieatct of tiio university, 

nud tiiiiong those uis>u whom the honor was nmferred 
was Prof O N I/lwIs, professor of chemist r> In the 
LnhtisUv of rallfomla 

Abstracts of the presidential address, wliich dealt 
with lilt elettrital stun tore of inatrtr and proviHl the 
atom to be n minute model of the solar sjstem with u 
minute nucleus of |MisHl\e clettrbliy In pUu'e of the 
sun, and ntgullvcly chuigcd clcttrons In place of the 


nlral School, where the rrimfimltted speech was heard. 
The phtdo-electrlc cells ussetl were sel^uui ceils, made 
according to the design of Prof, H Thorrlng of Vienna, 
kt>r demonHCralton puriKsaee the speaker sut at a 
window of St George's Hull, talking st n mirror A 
V shaped board rested on the window ledge^ the apex 
IKilntlng Into tlie room. On one extremity stood a 500- 
candle-powor electric globe, 

( . , [ opposite this was a 

^ V 1 large condensing lens, cov- 
i'l oJT with « Itnl grid. 

^ - A Another similar lens stood 

I - 1 . ^ by Us side on the opposite 

+ ’ " ^ / nrm of the board, and in 

/ ' front of them at the upex 

» was a phonograph dia 

(? I phragm to whh h was at- 

toched a Uny mirror This 
t mirror received the light 

' ^ ^ through the first condens 

J' ing lens, and wos so ad 

justed as to reflect the im- 
^ age of Its grid ujwn the 
j grid of the second lens. 

' When the sender spoke Into 

^ u trumpet to the dlo 
phragm, tho vibrations 
j , caused the little mirror also 

^ to vibrate, and tills in tom 

' < Hused tho Image of the 

^ ^ first grid to \ihrHie on the 

^ ^ seixmd grliL In 4»thcr words 

, ' 4 / I tho amount of light passi'd 

^ through the seenmU filter 

t for assisting those with fluctuated us the voice vi 
own as the Otophone bratod the mirror 

At the Technical Schools, 
PX) \ardH distant, quite a different apparatus was set 
up This consisted of a kind of camera, with a huge 
lena facing the all Important window at St, George’s 
Hall Tho lens collet ted the vibrating rays of light 
sent out, und focused them on a plate of photoHslectrlc 
*v11h (Kclenlum), and thereafter tho vibrations were 
translnrod hack Into the sixiken words Sunlight may 
bo employed for this pur- 


Highly efficient instrument for assisting those with 
defective heanng, known as the Otophone 


passed over In traversing a line of printed typ^ etch 
letter being indicated In the telephoi^ by a character 
UUc motUt comprUlng successions of slni^e notes and 
chords. Printed letters are thus translated into a 
sound alphabet, which can be readily teamed 
The printed page to be read, is placed face down- 
w ards un a glass plate, supported on a suitable stand. 
Beneath the plate Is a tablet of porcelain, pierced with 
an aperture to permit the passage of light upwards, 
and so through the glass on to the paper The upper 
surface of the tablet around the aperture, Is prepared 
as a sensitive selenium bridge, ond Is connectOd up to 
a battery and a telephone. The selenium bridge re- 
ceives imly light reflected from tho page. The light 
used U obtained from a small straight filantent electric 
lamp, placed beneath a rotating disc perforated with 
Hiiiall holes arranged In five concentric circles near Its 
edge. Tlie disc is kept In rapid rotati(»i by motor 
Above tlie disc there is an optical system, which 
throws ou to the paper an Image of the lamp flUment as 
U would be seen througii the perforadons in the disc 
By this means the light that falls on the printed matter 
forms five brlglit spots In line, forming what Is colled 
the ' tKoIa ” Each spot Is pulsating at a rate corre- 
sponding to the number of holes in the circle of per- 
forations to which It belongs, multiplied by the ntim- 
l>er of revolutions per second of the disc There are 
18 holes In the Innermost circle, 24, 27, 30 and 30 in 
the otlu r circle's respectively, and if the disc makes 21^ 
revolutions second, the second circle of holes will 
produce 512 pulsations of light per second, correspond 
Ing to the vibrations In the musical note 0 The 
numbers of holes given above are In proportion to the 
vibrations In the n<»tes 0, C, D, E, G 
Tlie six>t of light corresponding to low 0 is caused 
to fall on the lowest points of such letters as j, pi, y,^ 
etc , the high G falling on the tops of capitals and of 
the high letters. The three intermediate spots cover 
the height of the short letters 
Then there was the Otophone. This is the most 
efficient Insfruuient yet produced for assisting those 
with defective bearing It Is tho result of several 
years* careful Investigation by the Marconi Beecarch 
Department, and it embodies the latest develop- 
ments in sound transmis- 


pluneta, have ulroudv apiMarul In Amerliun tc'clmlcal 
Journals. Tills arlUle, llareftire will doa) suloh with 
the noveltiPH showm at the nxlilbltion of Sclontltlc In 
struineniB referred to nlK>ve. manj of these being (lulte 
new to the general puhli< 

The knnopiioue is a fri* flfinHUjerulctl loud speaking 
telephone apparatus, In wlilclj ainplincatbm combined 
with great piirlty of rPi)rodU( tion Ih u<hlc\od b} utilis- 
ing the frlctl4in that occurs between surfaces of glass 
and cork The instrument ctmslsts of on ordinarj roc*d 
type t( leplume euniiete recel\er In which a steel pin is 
soldered into the n'cd a cork faced steel pad on which 
the pin presses, a glass turntable dri\en b> aclockwt)rk 
motor , and a dlapbrugm ut the base of a loud speaker 
trumpet. 

The output from u Biimdept wireless receiver Is 
suppUeii to the teh phone tarplece, In the usual manner 
S 4 HH?(h vibrations stt up In the fet'd travel along the 
pin and are Imparted to the rorkfatt*d disc The 
vlbrntor> changes of pressurt on tlio cork cause varlu 
ttons of tho friction between tho pad und tiie NurfHt*e 
of the revolving glass turntable on which It lies It 
Is usual to treat the surface of the glass witli a stioclal 
preparation In nrdtr to Incnase this frictional grip 
As the friction varies with tho speech vibrations the 
pad Is punt'd more or loss in the direction of rotation 
of the glass and, hv Unking It to the center of a loud 
speaker dlaphragia the frhtlonal luill pnalucts speech 
In !ho innni»Lt vvrv greath niagnllled 

The Plionqjhone as Its name intpiles, convejs Bound 
by tnenns of light and I« the inventbm of Mr A 0 
Itanklne Mr Kanklne produced It during the War for 
the Adndralty and Us usefulness to the Naw is obvious 
Verlml messages can bo sent bv this device from ship 
to ship with absolute secrecy for an enernv attempting 
to tap the inesinge would bo obliged to take up a 
position Mwetn sender and receiver and would thus b« 
visible to lx)th 

In the Instrument sht^vn, the transmitter, or light 
mcidulator was In St Georges Hall whence the fluefu- 
atlng light, ctinomt rated Into a narrow beam, pro- 
ceeded to the receiver In Room 29 at the Central Tech- 


pose, and the effectiveness 
of the Photophone Is Hmitetl 
bv one factor only, the fact 
that light travels In a 
straight line The curvn 
fupe of the earth, for ex- 
ample, would quite pro- 
cbide the possibility of 
sending n light message be- 
low the horl7von 
The Optophone Is the In 
vention of Dr H B Four 
nler dAIbe of London and 
has been modlfled and de- 
veloped bv Messrs. Burr & 

Stroud Ltd of Glasgow 
Its purTK«e Is to enable the 
blind to read ordinary 
printed matter, such as 
books or newspapers This 
1b atcompllahed by prodne 
Ing, In a telephone receiver 
a series of musical notes 
which take their sound 
character from the shape 
of the letters, as they are 
pnswd over by the Instru 
ment In traversing a line 
of printing Its construc- 
tion and operation were de- 
scribed in these columns 
several years ago Suffice 
It to MV hew tl«> to Jri«tloo.op.r.l*d td 

Htrument depends again for fririlon between gUis ai^ corl^ 

Its action upon a remark- FrsnobliSM 

able property of the chem- 
ical element selenium the electrical conductivity of 
which In Its grey crystalline form, varies greatly In 
accordance with the amount of light to which It Is 
exposed In the Opt<^>hAne, a ■etenlum bridge Is ex<* 
posed to successions of sets of ll^t pulsations, Which 
vary according to the forms of the letters which are 
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slon and reception. By aid 
of this instrament, those 
who would otherwtW hear 
nothing can clearly under' 
Btand all that is said with- 
in many feet of the Instru- 
rnent, and can enter fnlly 
into the enjoymait of a 
lecture or enlertalnmenL 
The Otophone also relieves 
a deaf person of that feel- 
ing of deficiency which 
usually accompanies deaf 
ness, and enables him or 
her to take part In a din- 
ner table or drawlng-rootn 
convemtitm, with ease 
and comfort 

study «t Queoddug 

HmUium 

T he object of a new tn 
vestlgatlott started by 
the Butman of Stan^trite 
U to Qbcaln more complete 
Informarion than Is deW 
available on riie eobUat 
propeittea ef the ordinary 
doenchlhg Hqn^ds need in 
the heat tritettncut ei| s^ 
It is etso hoped wt sohm 
idfbniMitlon beertog iw the 
iktnff td«Aotie ntilUw gnbJafit of dlbufMbhtl 
^ cerK feMiwn ae me ehadges^ oocnrrieg fLgi'teg 
the hwrtaffi>f of steel, wHt 
be nbfimsdi The Mellitf- 
Inarjr 'wdrk'bw bMi UtyMM UjiUdr to MfUau nu tho 
Bocooaorjr aniOratMi, W o fr* estatiihoOKl 

hove bete corrled evt ob qaatMuait tiUM 
voter «lth voir Mtlsthctory teoait% «b4 to thlo work 
to Door practleolljr eouptoted, It to hapti tiWt npa 
progrcM win be motto <ni the n,olK tto«otitolto« 
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ITie Walking Tractor 

I N tlitfl day of ftclenttflc pmifress It looks 
as if we were going batk to first prln 
tlples or to imitate nature tn many 
things And the latest ctiee to iI1ii«trate 
this is on invention of Frits A Nilitson 
a mechanical engineer of Stockholm, 
SwcdOL Mr Nilsson baa perfected a 
tractor which has been tried and tented 
by the Agricultural Department of the 
Swedish Government It is called the 
Itus motor tractor, and It moves forward 
hauling a load without the use of driv- 
ing witcels or eateniinar chains In other 
words, the **ItU8” is h walking tractor 
using Intermittently moving levers or 
Megs,” which retain a fixed grip In the 
gnmnd 

The power from the motor is trans- 
mitted through planetary gear and seg 
m^ts, which produce a movement of 
these levers almost Idfmilcul to that of 
a horse, when the animal la pulling a 
loath By thus Imitating nature It is 
foun^ that tba weight of the tractor may 
be limited to the necessary weight of the 
motor and component parts of the npim 
ratus, because the resistance of load 
against forword movements of this trac 
tor will tn on equal degree Increase the 
grip of the lever-legs In the ground and 
It 1$ only necessary to provide shoes 
suited to the nature of the road or 



liS^c iW t rat ter bMttii 
ta4 vWviteg 


field on which tho machine Is to jiroceed 
Ihe general design of tho ItuH iiiotnr 
tractor when built for heavv BtrvhiN 
con8l*itB of n platform on which the 
motor !h tarried The front end of the 
platform Is mounted on \ pair of 
guide wheels tin the hm k of tho pluffi>rm 
two sots of plam t gear urt mounted 
each with a pair of levers extending uii 
demeuth the platform nalegs The planet 
gear boxes are connected to the motoi 
by differential gears in such a w n> th it 
one pair of lever legs can move forward 
more swiftly than the otlur which will 
allow the * Itus ' to travel In an\ deslnd 
curve with fHclllty The mo\ement of 
the lever legs la timed so that two Ug« an 
alwa\a planted on the ground btfon a 
leg is raised As soon as the leg is llfh d 
from the grtuind, the nio\ement Is uni 
formlv nccelernted, until the mldwav 
point of the turve Is renched when flic 
speed is five times greater and then grad 
ually de< reftses, until the leg rem hes Un 
ground again, where the speed la the 
same ns ot the beginning of the sttp 
This movement Is effected without cams 
springs or chains by an Ingenious direct 
gear^lrivo 

When a small tractor, such as N used 
on a small farm, or garden, Is wanbsl 
the Inventor has designed such o one 
but this is equlprH*d with only one planet 
gear box and one pair of lever legs Ihis 
type Is adapted for pulling one plow and 
the driver walks behind It 

An Inexpensive Kitchen Servant 

T HB other day we saw a water motor 
advertised In the newspaper and 
having had sad experience with similar 
devices we bought one and tried it out 
In our domestic laboratory— the kitchen 
This water motor Is Intended to lighten 
the tiresome process of beating and is 
entlrelT successful It consists of metal 
casing adapted to be (tcrewed to any 
standard threaded faucet as one would a 
garden hose The water under pressure 
enters the casing, actuates the mlnlaluro 
turbine, and esenp** by a spillway pip* 
at the side tn some cases, particular) \ 
In apartment houses, there is no thread 
on the faucet as there Is no lawn to 
water To make the motor usable in 
this instance, an adapter containing a 
rubber washer Is provided This adaptt r 
is secured to tho faucet by three set 
screws and our engraving was made in 
our photographic laboratory using tiu 
adapter It worked beautifully, but not 
so when we tested tt further at hom< 
Tne bottom of the tap was pot entirely 
round as was determined by a soap Im 
presidoa of the ofiflee, so another plan 


was ndoplul t«) pncint a leiikngo of tlie 
watei and (onsKjnt^nt rtslucthn of pci's 
sure 

A second adaptir was therefore laaight 
for CO cimts and m oh tho tap In Ionllt^ 
ti HI lew tap Tlils ctmslhled of a hirinll 
hxigth of ruhlH I hom w cured t > i 
tlireaikd ullur ad i| toil ti ro<tI\e the 
rotating sleisc on the motor-casing Ihc 
rublsr is ah »vtd on I hi tap and tUht 
♦ nod hv a Imiid s^xurid with a ihumlK 
Htrew In firddhi It wasfountl qulcki r 
to apply this lubbir on tin fauiU lacb 
tlmo raila r than to unseuw iht na Lor 
Anv fruit jir of tbt < ilhd ‘Mason 
vurlci\ will iinswir and wt onl\ hji\i ti 
MCriw tin iai to Ihi motor and push the 
rublior on the fiiiuol i,l\e one turn t » 
the tliumb M rt \v and stall tin wnt( i 
Sowing Thi boating anus rot it< at 
high Hpi*eil md blit (rum jian 

cnkebattir nnnonn ds 4 cast inl malted 
inllh frosting oi saiuis II tht Jai Is 
not neideil ns In (ak( bittei i l>«>wl 
answers pl^fl.ttl^ will If the M ison 
jar Ih brokiii an<tbir cm be suured 
from thi tl\e and bn A m tor of this 
kind aaviH a gnat de d rf drudgerv and 
costs nothing unksh you lui\< a witer 
meter and jh i \en W( ith while In that 
ease 

A Means for Increasing the Effl* 
ciency of Steam Radiators 

F or esthetic reasons, and also bciaiisi 
It hUH iHKoiiie i custom tl» nidia 
tors eiiipUwcd In hiatlug buildings an 
usualli painted with aluniinum oi bronre 
point kromtlii \Iewpolnf ( f obtaining 
the nmxluttmi amount ot ho it from a 
radiator of a glvm rIv* ibis Is ont of 
the most InoflUlent paints that can l>o 
applied 1( Kts In jirogresw at tin Ituriau 
of Standards (»n tht ntiisHiilli of sheet 
Iren ismred with white paint <namil 
and uluiiilninu paint sliow that the iliim) 
mim paint units onh 27 to 'kt ik r (int 
ns nuKh as a nonmitnlllc point on 
mantel 

It has Itetn gontralU known ft r some 
time thit aliiminnm pilnt Is n it wt gtM d 
11 rndlator as i nonnulnlllo paint some 
publlMiid (lata jiidlt iting that I lie tads 
sivltv of aluminum i idnl wtis nla>ut 
per cent that of u noniuetHllli paint, 
such as iron oxbie AVlth Intreawe In 
age and other dttt rlornrlitn the surfutes 
used In the prtwnt test would IinnaHo 
In emlhslsllv bui It Is evident that f ( r 
eflIUlent servlte vu whotild ulucate our 
oelvcfl BO us to lietomc uccustomed to tht 
use of mmntitalllc paints siith as the 
oxides of lion ihiomluin white paint 
etc for metal radiators 



Ordinary rocker converted into a 
temporary wheil chair 


A Wheel Chair from Any Rocker 

F l \\ ]) na s lit fm fr<m invalids 
Jla im \|H(tod ntildtnt fnipieiitlj 
njak(s it mH(N.mr\ foi a wins! ihnlr to 
bi bn uglii Into tla lioaM Ibis limn 
ti n luis Issn bifiiKht < ut b\ an ixpiil 
fnc(d nurw (f Indhm ijhiIIk Indl m i t(t 
tiki till plan (f i (umUrMim wliisl 
(hair when m inmIu dt mandN 11 mikes 
nn\ ro(k(r n wins! dmlr In a very few 
mlniiKs Jm ittuiiid b\ filt protected 
1 1 mips ro tlie Kikirs ^Ih( bat board Im 
adlustabli ii suit tin C( mt(»rt of tlu» 
uriir ami in evirv n hjmh t tla Invention 
provldiM a Mutlsfactorv liivalhl dmlr 

Is the Piano Keyboard Obsolete? 

T ill Rh an wmu IblngH wldcb have 
become RO wdl established that it 
m VI r (M(urs (o tlie Icasi c omi* rvatlve of 
us to Htudv (ut a wa> to Improvt them 
ont (»f ttii'M Is (ht ktvlKMird of the 
pUmo Rut Dr MopitrSifahr thereiiait 
Invintoi of tht divki for trinsiwHlng 
and recording mush callid the mutdt. 
tjpewrlttr is not a lonservative rnuHi 
nan Now ht h m tomt ft)rward with 
anolhtr Invintlon -an Improved style of 
kevlKiart] f < r Hu pi mo lists that have 
btHSi mmlt on IIiIh piano have shown that 
a niusldan tan very readily adapt him 
self to the change In one test a plantRt 
of unviHual ahllity sat down before the 
new piano without ever having seen one 
and plnved several Intrlimtt aelcctloDB 


-V. 
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Doubling up the piano keyboard to halve it» length 
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Fniit*)ar sealing without paraffin or 
rubber rings 


with the HMiiie fuAlIttv mh on the regular 
kev hoard 

Tlie new Mohllix keelxmrrt In doiil>Ie 
The ln\<nt(»r wlioni we have ulnndy 
niuiied, (ouUI no retiM^n why the ke>«t 
of u plitnu ne<d t>e long ()l)Herv}iti>»n 
of tn(in\ iniislelaDH w Idle plu^ Ing the 
phino RhowtHi hill) that a few atruck the 
keys near the falllHiard, but most used 
onh a Hinali pair of the kev at the front 
non(*e, the rtsiiU we see In the photo- 
graph Dlll^mt prattke has hail to 
luakt ap for the fundaTuental defects In 
the n^uliir kejlKiard while the new re- 
doi^tlon In sl7A! of tlo ke>H not 

bring the Angers nn\ ( lorn r togt flier 
than In the cum of strlngtHl luKtruuants 
I)r stoehr, who llv*4 in N» w >nrk ( Itv 
states that a keilmard of 10 hy Inches 
urTortlH junple rfauu for the |da> lt b 
A ngeis Anotlur ad\ant!ige of this Is that 
It ufTortls two pianos in the siuae of one 

To Deal with Ciing-stone Peaches 

T llK atcotupaniing drawing shows UQ 
eliHtrkalh drhen pitting saw for 
(utting and nutoxlng siones from ding 
liendies 1 lu* devlei consists of a niih 
Idlv revolting saw In front of wlikh uie 
two kidvea A and II iiieuiis of the 

nuts shown at ( O, the upjier knife Is 
udjustahk <*nahlLiig it to N useil on huge 
or small iH^uch*‘s The jieadies an sIlfipHl 
on to these knives and moved forward 
toward the revolving saw As the peaches 
are foroetl ahmg Ix^twisux the two knives 
the fruit Is < at almost Into tiu stone 
The oi»er«tor keeps ftsMllng tIu iwuelies 
In between the two knives whkh fones 
the forward imucIus Into the revolving 
saw, which cuts the atone ooinpkteh In 
two, tlio iwo halves dropping out Into 
proi»pr receptm les Bx means of tin de- 
vie* shown In the mans liimd at the 
right tht Htoms an tiaii cpilcklv re- 
moved fn»m the isucli hiilvts The device 
csmslHtH of a pltLO of stt*el with saw 
teeth US showui at G 'fids piece of steel 
is given a vlhratorv uHdlon by means of 
an dectric motor driving n flexible rod 
H The oj)eratttr idcks up n half of a 
poiich with the k ft hand and removes 
thf stone by using thv stevd with saw 
teeth like a sisam passing the piece of 
stt*el around the half of the stone the 
vlhratorv motion cutting tht stone from 
the jvouch 



The envelope sealing maehine that la 
indifferent to the envelope’ll sise or 
thickness 


A FHctfon Seal for Fruit Jars 

T he procedure of seHling fruit Jars 
with parulflu or wfUi rutil>er rings la 
famlUur to every housewife and dttuht 
less ftw of them have susiiected that 
there might be an easier or simpler way 
of preventing the entrance of air to the 
contints of the Jar We Illustrate an 
outfit for which Just this greater slm- 
plkUy and ease is clalmwl— not to say a 
word about greater mmomv When the 
tiu cover Is forted down tight in some 
such wav ns Illustrated the double 
friction surfaces adjust theniselves to 
one anotlar In sufh u manner that leiik- 
age In either direction Is hi)|Kmsihlc To 
o|Hn, a screwdriver or slndlar Instni 
mont Is used and with ordinary tare, it 
Is HtatcHl tUgt the same cover may bo 
useil reiK*tttedly 

Telephone Silencer for Navy Use 

A 1>K\ 1C K known as the hush a 
phone wltldi has been successfully 
used In business ofllces has recently been 
found of Interest to ofllceis of vatiouH 
N»v> Departments, partkularlv of the 
United States and Great Britain 
One udvimtagc sought Is to euiiblo 
control oin<*ers located in close proximity 
to be able to trunsiult firing data with 
out disturbing eacli other The effect 
being to talk as If In n quiet room in 
stead of each contributing to the clamor 
of phone talk 

Another advantage gained, Is that sur 


rounding noises of machinery or gun Are 
Is kept out 4>f the transmitter producing 
a more “quiet wire 
Tlic Improved hearing resulting from 
a quiet wire Increases I he certitude of 
accuraev in transmitting firing data 
being anulagous to the conim*r<lul ap- 
plication where amimcv In transmitting 
orders for Ihc buvlng or selling of shs ks 
and \wwiU quotations train despat* hlng 
and orders for merchandise, Is secured 
by use of the hush u phone Errors In 
this work are costlv and their ellmina 
tion prcKluctlve of cfficleuty and economy 

One Machine to Lick All 
Envelopes 

T he necessltj for aulomnlU sealing of 
envelo|)es is felt In every large oHIc-e, 
but II has not alwavs been ftmnd possible 
to get 0 single machine which without 
tedious adjustment would take nil the 
sixes of envelojxc which a given office 
sends out A new npitarntus will sent m 
envcloi^e of nnv overall kIbo and of nnv 
thkknesa, without adjustment Its op- 
erating Is 40 per minute Proper 

tension between roller and moistening 
roll Is secured by means of on adjustohle 
bracket, the envelope to be sealed being 
drawn between the two The sealed en 
velopes tire stacked under a metal plate 
whkh Is heavy enough to give the pres- 
sure needed to make the seal effective 


Pen and Pendl in One 

H EnSTTOFORH we have been la the 
habit of carrying a fbuntoln })«a 
and In addition a mechanical pencil 
Now Ingenuity has developed a oomblna 
tlon fountain pen and mechanical penclh 
What wo cnrrle*! ns two articles wo can 
now put In the |>ocket ns one There 
will l)e some pocket unloading when the 
new devli’e becomes gcnernlly known 

Thermal Opalescence In Crystals 

I N n recent Issue of ^rtture Mr C V 
Raman of Calcutta, describes exiterl 
iiients to detenulne the thermal opales- 
cenco in crjatala and the color of Ice In 
glaclera If a block of clear Ice free 
from nlr-bnbbles striae, or other obvious 
Inclusions, and having flat sldeM, be held 
squarely and a narrow pencil of sun 
light cfmeentruted hv a lens be pOHsed 
through It tlie truck of the |)encl1 shows 
u beautiful blue opalesctnce It Is ad- 
visable not to use a very hlghly-con 
densed cone of rays, os this would cause 
Internal melting of the Ice with forma 
tkm of cavities which reflect while light 
and distract the eye A dark background 
should be provided agHlnst which the 
truck may be viewed With small or 
Irregular lumps of Ice, the observation 
may easllv he made by Immersing the 
lee In clear distilled water contained In 
a glass flask which Is painted black out 
side windows Im Int provided for ingrc»8s 
and egress of light and for obsc^rvatlon 


of the opnlewc^t track Even with Ice 
which at first looks unpnmilslng owing 
to Internal flaws or Inclusions, portions 
In which the blue o|>alescenoe Is not over- 
powered by disturbing effects may be 
picked out A suitable orientation f)t the 
block with reference to the direction of 
the Incident rnvs Is often useful In avoid 
Ing refiectlons from c avitk^s In the Ice* 
The atomic scattering of light In block- 
ice demcin8trate4l and measured In these 
experiments should certulnlj be capable 
of being observed on a large scuh* under 
suitable natural conditions Indeed, it 
Is well knnwn that musses of lee In 
gtHClera and Icebergs often exhibit a blue 
color, and It npixears to the writer very 
signlflniDt that the cirrumstauces In 
which natural Ic^ sbows a blue color are 
preciselv those found to be necessary In 
the laboratory In order that the blue 
opnlesconce due to Iniemul scattering 
mav be sutlsfactorlly observetl, that K 
that the Ice should be of the maxlmam 
clearness and transparency in either 
cose nlr huhbh'S striae and other in- 
clusions ohsture the effect sought for 
Tht inference that the phenomena arise 
in the same way seems legitimate A 
different explanaTlcm of the color of nat- 
ural Ice has Ixeen put forward by 'Tyn 
dall and other writers, that Is, that the 
color Is simply an ubaorptlon effect 
However, it appears that the latter view 
presents fundamental difficulties, prima 



A tfaiile writing tool that playa the 
part of fountain pan and pendl 


fact^f no substance ean exhibit jcolor in 
Its own body except ns the result of In- 
ternal diffusion or scattering Color due 
to simple absorption can only be per- 
ceived when a lunilnons object Is viewed 
through the substance, and even tlien It 
is the source, not the absorbiDg medium, 
that apfjenrs colored 

The absorption theory thus leaves It 
unexplRloed why clear Ice should exhibit 
any color nt all Indeed, It would ap- 
pear tlmt the color of Ice Is oftcsi very 
conspicuously observed when the light 
traversing It bus no cham^e of reaching 
the ol)m*rvers e>e directly Tims for 
example, In his lecfiin* on lee and 
glaelerw Helmbolta describes very vivid- 
ly the experience of the Alpine traveler 
who, traversing the lirnken surface of the 
glacier along u narrow ridge, looks down 
Into the crevuHses no either side and 
olmerves tlmlr dark blue walls going 
down to the depths. It is obvious that 
^ in HUih a oust as this, the light filtering 
down Into the solid moss of tmnsiwrent 
Ice forming the gluLler through the 
superficial layers or otherwise, has no 
poKslbiilty of returning to the observer 
above wive thnmgh Internal scotterlng. 

The natural view to lake Is, therefore, 
that the blue opalesc?ence Is the real 
cause of the color of transparent lee olv 
servf d under suth conditions, the abaorp- 
tlon of lli^ht in traversing the medium 
tending inerelv to diminish its intensity 
and make It of a more satunited hue 

Safety Clamp for Wire Rope 

F or fastening wire rope a clamp 
with a U bolt and self tightening 
cum which cannot slip or crush the cable 
Is now being iiianufaeturetl The clamp 
is applied square with the cable and 
tightened with a wrench A feature of 
the device Is the use of a grooved cam 
which serves the double pur|H>se of pro- 
tecting (he cable from the concentrated 
pressure of the U bedt and of providing 
an occvTitric movement which causes It 
to increase its grip as the cable turns It 
under pressure Only one cUinp is re- 
quired for each cable The self tighten- 
ing feature nutomntlcallv compensates 
fur the shiinkago of the cable under load, 
and merely grips the tighter as the load 
Increases 



Novel clrap tlut gdpg wii« rifa la 
0 •Up-lwM |rlp 



When the peach and the stone refuse to part company, this little machine 
demonstrates that indirection may sometimes be the shortest way around 
It cuts the stone in half, and then frees the peach separately from each half 
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XIm ppotUglit (hftt fcMiw lU b««m mt 
the side of the ear 

The Safety Spotlight 

T HB elongated lower lamp In this new 
spotlight flooda the side of a car and 
the road over whloh It imfwes with a 
flood of light Thin makcfl lean danger- 
oua the pusnlng of another car on a dark 
country road 

Each light cnn be operate<1 IndeiK*n 
deotly from a switch on the dash With 
such a light there U protection for the 
driver of a ear ua well as the man ap- 
pnatclilng 

A Machine to Meet the Rabbit 
Plague 

0 >(M WAV to deal with rabbits, the 
great Australian plague, 1 h to dig 
up thtlr burrows This, however, Ih 
largely n Urns of effort, for (he ralibltR 
reopen the burrows as fast as the workers 
can destroy them — If not fosttr Mr K 
K Bowman, of Wnrgundv bus Invented 
an interesting apjwratufl that attacks the 
problem from the other side He dlls up 
the holes instead of digging them out, 
and he does this b> niui bine Koughly 
speaking what he has Is a tractor that 
carries tvco tonks, one of earth and one 
of water The earth Is kept replenished 
by a digging element attacbcnl to the 
machine. The earth from the one tank 
and tJie water from the other are mixed 
hy II revolving cone rete mixer and 
passed dot^n a cinite, from which the 
mixture Is directed into the burrows. 
After drylnj{, this mixture sets like ce- 
ment , and the animals make no effort to 
reopen the barrow 

An Angle Machine for Unusoal 
Jobs 

A LTTTLK machine that can do a 
irreat deal of heavy work of an on 
usual nature Is on angle and bar bmid- 
Ing machine which has just been per- 
fected The machine Is equipped with 
dies and gages which eliminate the neces- 
sity of laying off slock and make the 


The fwir angle bender, end eome of 
Ue Work 


production of duplicate angles and bends 
easy It performs on unusual variety of 
work 

The bender vlll bend angles of any 
degree, round and flat stork , will bond 
angle Iron after cutting V in wing of 
stock at bending point will bend flat 
stock edgewise, and with U blocks will 
bend perfect T’s and hooks It has the 
following capacity BendN flat stock hot 
np to 2 by Vj Inches, rounds und squares 
op to % Inchi^ bends flat stock cold up 
to by M inches, rounds and Mpiares 
up to Inch bends flat stock hot 1 % 
by % Inches und under edgewise liends 
angle Iron up to 2 hv 2 bv *4 Inches hy 
cuttlnj, V In wing at bending iwlnt 

Proper Steel for Automobile 
Bumpers 

T HB bumper of an automobile has not 
been ordlnnrllv regarded as u por 
tlon of the car which should need In 
corporated in It any Hiieclal grade of 
steel or any particular JMienllflc atten 
tlon In ninnv cases a properly l>ent 
striji of cold rolled steel or cv«i a piece 
of steel pljie has been used 

Considerable attention bus Imk® de- 
voted to this part of the car rer«ntl\ It 
has lieen found that, unless tlu« bumper 
Is of the proper material and pnuHrJy 
heat treated, harm to the car Is Ilktlv to 
result For example, If the buiiqier Is 
too rigid, a collision tim> bnuk tlie 
frame of the lar imd If it Is too frail In 
rertstaiue to n blow or impad niiuh 
damage maj follow 
Uecognizing these facts automoblh In 


Rurance companies are now specifying 
a bumper of steel or special material 
worked or Iteat treated so that the steel 
will metH certain siieciflcathms- made of 
a mnterlHl whicli will pass certain im 
pact or shock tests, closely approxlinat 
Ing general or standard service condl 
tions 

The Uses of Radium 

I T was early discovered that radium 
broke down successively Into emana 
tlon, radium a radium b radium c and 
radium d, gaining equilibrium with tin's* 
decay products In approxlmnteb thirty 
days During this process of dlslntegra 
tlon three rays are given off— alpha, 
beta and gamma The first has little 
penetrating power and is stoppeil b\ a 
sheet of laiper The second Is more 
penetrating while ssuno of the third will 
penetrate ten Inches of steel Shortlv 
after the discovery of radium It was 
found that the last two rajs were d**- 
Htnu five to certain kinds of cells and tin 
medical use of radium In the treatiiunt 
of various conditions is built nronnd 
this BUBceptlbllUv of the cell to the 
actUm of radium rays 
Manv different conditions are tronte<l 
by radium, Inclndlng cancers and tumors 
although radium Is also used In miidi 
less serious conditions , fop example tht 
removol of birthmarks, warts and ton 
silo. 

At present extensive work Is l>clng 
done on cancer Bxcepf in vert b<I 
vanced cases, this disease can be ar 
reilted, but the big problem Is to i^reveni 
Its recurrence In case It does not rp<ur 
In ten years, It can. be considered to 


have been cured Ten years, however, Is 
a very long time fur experimental pur 
IMisos, and Int* resting * xr)erlmentjs are 
now being curried un with mice and 
flies If the disease dues not oc< ur In 
ten weeks In the case of mite It has 
l>e«i eradicated, while In the case of 
flics, the time < an be measured in da^s 
Hence tliese txpfrlmmts will vhnrtlv 
give knowhdgo vvlilch vvuuld ri'qulre an 
txceedinglv lout, Utiie lo nc<iulre hv the 
treat meat (tf human bt*in(.,M 
Two general nut)j<HlM an lx Ing fnl 
hiwetl todav In tht ust of radium In 
medltlrio Tin first is the uw tjf radium 
sulfate put up In needles, tu)>es ond 
plaques Ibe nts dl< s moHt widolv um'd 
are the 10 milligram non-corrosive ntoel 
needle having a diameter of 1 T milli- 
meters und H length of 29 mlllliiieters 
(about the width of a pin head and a 
trifle longer than the ordtnarv pin 1 and 
the mllllgruin ne<dU having the same 
diameter with half the length TheUirrel 
of these ne*slle« Is bored out to provide 
n nidlnm chaiiilver Into which the radium 
is Inserted \slM»stos packing is then 
phicefl nevt to the nidliiiti the oje is 
Inserte*! and then suldtred into plate 
In the treat tnent of diseas*- lh«w> 
needks^nr* burlisl dins tly in flu alTti ted 
tissue und left until the reqnlrtd radla 
tlon has Iteen delivind 
A second tiiethod Is tht u^Jt of nullum 
emanation width Is tht first dlsinttgra 
tlon prodatt of rudlum and a gas This 
TieieSsItaUs the us< of a solution of soiiu 
radium salt preferably the bromide 
vvblth Is unstable The radltim solution 
Is iiMually plactsl In a close<1 container In 


a safe with a tube lending to a pumping 
and tonne* ting apparatus the gas btlng 
puiniied off and colletltsl In fine glass 
(aplllurv tulM w Tin so are setiled oIT bv 
finiiie and Imbedded In tho tJssui>“Mke 
needles except that noodles are extra* toil 
whlU the glass spicules are h ft in The 
radioa* tJvItv In these spknies loses Ifl'j 
per cent the first daj 10 per cent of the 
balance the sj^con*! dav and s*> on, bo 
coming ent l»-elv inactive In lhlrl> dajs. 

Shoes Shined for One Cent 

M ost of us are familiar with the van 
Ions “Pennv In Ihc-Slot mathlncs 
We can now ad<l to the number a mn 
chine whkh makes It unnecessary If is 
clalmetl lo s|iend five or ten cents a day 
for a shoe shine which Is not really 
needed exeept that the shoes neetl a 
dimtlnju and the wearer has s< ruples 
against using his handkerchief for the 
purpose, b* sides exert lug what to some 
perwms Is Ifvo f,rfnr a physical effort 
All one n**ed do now Is to drop a penny 
In an nukanatlc sluHM)riishlng maddne, 
place the f*Mit Isneath the rapldlv re- 
volving brush and in half a minute the 
shoos are tlonne*! from mud and dust 
an*l the origliml lustre of Ih*. dressed 
leather Is rt^ston**! The brush which 
revolves nn ample Ungth *tf time to thor 
oughlv cleanse each shoe Is a specially 
made affair of the same type use*l at 
sh*>€ factories In pfittlng the flnHl finish 
on slfoes before shipment 
This mnrhine will not shine a shoe 
that has nothing «>n It with which to 
work, but It will, however keep Sun 
doy’m shine bright and * lean for a ear 
prlilng laigth of time, if used regularly 



The illuminated keyhole for ilium* 
noted people 

The Self-FIndlfiff Keyhole 

T HK Ainalgnniuted Association of 
Joke-smifhs of America has not yet 
given official consideration to tho ques- 
tion wheUior prohIbUbm applies to its 
members, and until It d*>es s*i jokes 
which depend for their point uixm the as- 
sumption that the her*i — or the goat, In 
th< more usual tase — was slightly 
JiingUMl are still within tho law In 
the pn'wnt Inslunce we shuM let each 
reader sup|)I> his *)wn humor to go with 
the u* ctmqmnv tng picture The photo- 
graph In qut'stlon depicts a recent (^r- 
mnn invention — the luminous kejhole A 
re* tangular frame around the hole, <ov 
ered with radium tadnt Unds precision 
to tlu efforts of lUlnrkli Beerguzzler to 
bring alsmt a onnntstlon Ix’lween key 
and Uk k and thus to get Into his resi- 
dence In the vv**e small l»)iirH without 
aro)islnk the m )ghlM>rh(M)d nuHJretU ally 
tho devic* is oullnwed In Amerltii, hot 
fn»m lh» utlenmix's of tlie Grov- 

emor of at least om of our slates, wo 
judge that It might find eonsldi ruble local 
applicability 

Rail Car Used in Building Dam 

T HK (Je*>rgla Hallway & Power CTom- 
piin> has one of tlie most *omplete 
nncl comprehensive plans for hvdrijeloc- 
trl( |>owor dev*1opment In Ihi country 
The first dtvtlopmenl was at the Tallu- 
lah Tails In P>H then *nme the Matlda 
Jli»Her\or iin*l the Burt(tn Dam Tho 
Tuf,iilo Development Dam Is about 409 
feet behtw the isiiui where the thattooga 
und Tallulah Ulvers unite to form the 
Tugalo Two inoi* developmenl« are 
planned t*> tome later In order lo build 
Kiuli an *norim>us dam and power houses 
appntxlmutely llHM) men umved to thl« 
site forming quite a village with their 


MX. 


Saving yesterday s shine with a 
penny m the slot machine 



Two views of the Australian machine for filling rabbit burrows 
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The trouble Hhovel that is oaally 
carried in the car 


fmuHUH Thlrt rKc Is ubuut tweht inllw 
fnmi Ibt* main lino of Ha Snuthtni Kail 
\^ay and a Hfaiirlanl ralt\vH> ko< k 

fioiti Ha main llm to Ha dim Ar Hjt 
jimiHun point n at itlon hos lHHn<rnfad 
and naineil Tin,alo Tills Is ulamt six 
inllis iKndh of Ttavon 

ria. (t»s>r}rla Uailvav & Pinvcr f’oin 
IHm\ provtd Its proj,rtss|\(n( sa akaln l>\ 
pMtHnv, Into wisiu w rail nadm (iir on 
this Ktrc toll of Irak Ih^ 
tnoiO Tu(,alo station 
and Ha. dam 'JIiIh timk 
Ih a H<. ton of Htandanl 
inaki «H|i)tpjH(l \\ltli II 
oiib and a stake and 
rath VhiOv '1 la fiont of 
tla triK k is uiounti <1 on 
H ftnii \s las I p I \ o t a 1 
ixmv tiiuk Tlio nap 
^\lus Isart riv,ulap 
VKMtdon t 1 II ( k a las Is 
lItttsJ with Ht<*el IcKoino- 
live tins TIa stti lint 
g( ar of the truck is i on 
nuttsl to Hie hand brake rt^klDk whUh 
IK Is ftn the front wlails Thus the fcM>t 
hrak< fiim lUma <m Ha nar whlU 

Hie HtperInK wIhs I applies tin mjh < liil 
hrakt (»n the front ixin\ tnaks The 
triu k Iiaiils regular frelj,ht turfc* and flats 
otpilptad with HoatH to tarn piiHHonpers 
jiIuH fnlj,ht The tratk works Us way 
through a \\r\ iMautiful sis Hon of the 
<ountr> and Hie trmk Irinela futU four 
tes.n mlh^s lafore rem lilnj; the dam site 

No More Juiceless Pies 

T HFi oUI funUUmotl UouKokeepor will 
ns’ojnilKo In the attached plduro the 
modi m vt rsinn of an niulent dovlee— the 
phtrlnlpln^r wheel Mrs Newivwed on 
the otlur hand, maj ha\© fo be told that 
Hie pupiMisp of Hie little wheel on tlie 
end (if Hie handle Is to Neal the two 
(nista of the ph louether ao that the 



The UteHt pte^rimping wheel 


Juice remnliw where It beIoijg»-Hn«lde 
the pie The pnmged wheel, tw It U run 
around the edge of the pie, trlnia off at 
the Bume ttuie all luiperfluoiiB dough The 
result la a pie that doean t stick to the 
pie-plate, but di»e« sUtk to the riba of the 
haiHiy civnsumor 

A Simde for the Mired Car 

F or getting the HtrandtHl car out of 
the Hand and bind a ahovel Is Bome- 
limes the fimst little tool Imiigluahle 
But <urrjlnK In the automobile a sho\el 
that is more than a lo\, presents its dlf- 
flLUlHi*s One solution U Illustrated la. re* 
with This shovil Is verv far, Indeed, 
from a tov it is a regular spade, sub- 
Htantinllv made The trick Is that the 
sl7s» and the length of the handle are 
Hinh as to imable it to be carried be- 
neath thi (Jir scat without folding the 
handle W Itb an unbroken handle much 
j^reatcr strtngHi ami gn ater digging 
iItlcUm\ atp obtained And, wrapiied in 
its shipping bak and stowcsl beneath tho 
seat It travels without any rattle. 

Three Guns for the Price of One 

T Hhj avtrnge sportsman returns with 
u uel;,hlni, appanutly Un times 
as miK h as It did at the start of the 
hum H Is rather fortunate for him that 
(here has besn iihuid on the market a 
tonihlnuHon nnn tliut con be cllniriimtled 
In nlHUit one minute tind distributed 
alHiiil his iKsly thereby lessening the 
d*»d welj^lit of n complete gun 

rills welcome wcnp<in Is u combination 
rtiHutlng ilfte target and sinuU game 


Idstol, and jHiclfCt pistol The change 
from an uc< urate well balanced pistol 
Into u long range rifle Is made by slmplv 
removing the 7^^ Inch pistol barrel and 
wrewlng into Um place the 20-lncli rifle 
barrel to which Hie forearm Is already 
IKcnI a bult stock Is then attached by 
means of n single screw or bolt and the 
rifle Is complete for effective work It Is 
cUilined at 4^i0 vords range. The wenism 
Is as easllv (hanged Into n pocket pistol 
bv subsHtutlng a three-inch barrel Thi 
slide cm Hie receiver Is ftltcNl with a fold 
Ing pistol and rifle sight With the leaf 
laid down it is nn open phtol slghi of 
the nnw tvi>e and for use with the rlflo 
tiu leaf Is rulsod and the arm is then 
pipilpis-d with a peep sight adJuMtahle 
for ninge b\ means of a slide The Isflt 
lock In eusllv depressed bv the thumb of 
Hu oi)eratnr and drawing Ibe bolt to tbe 
nar e\tra<ls and ejects Hie einptj shell 
Bj moving tho bull forward a cartridge 
Is fed from the clip Into the chamber 
and In the same nmvvment of the bolt 
the arm Is nicked and ready for tlienext 
sliot It 1ft Raid that there I« one Im- 
isirtnnt feature which is pnrtlcuhirly 
valuable wlun thip weatHvn Is used nt the 
targit range Tin breech eon be left 
o|voii until Hie very moment of firing as 
U has u Hivfctv catch which, when U Is 
raiwsl piakes it Imp«>Hslble to discharge 
the arm or move the bedt, as the trigger 
Is entirely dlwmgnged Tlio manafne- 
turers rIno claim that this ami has uU 
the deslrnlde features of ft single shot 
weaiNin wlthom the loss of power 
through the escape of gas true of re- 
volvers and automatics. 


The Shock-Proof AceSorator 
Pedal 

T HB difficulty of keeping one's foot 
steadily on the gas on a rough road 
ts claimed to be overcome in the accel 
era tor of new design which we Illustrate 
la the accompanying drawing To feed 
the gas, the feed Imtton Is tonched with 
a light pressure of the gas, and depressed 
until the desired speed has hoen gained 
Then the foot Is allowed to rest In ft 
natural position on the foot treadle. 
Without exerting any pressure whatever, 
the weight of the foot alone on this 
treadle Is sufficient to cause friction be- 
tween the lower surface of the treadle 
and the friction shoe, and thus to hold 
the RUH in the same position The gas 
flow 1ft retarded bv allowing the fo<»t to 
come btick, as with the ordinary nccel- 
erator The new pedal Is a];^led In 
sizes suitable for nil curs. 

The Haber Process of Ammonia 
Synthesis 

T he early experiments of Habep, like 
most of those which have served as 
the foundations of great Industrial un 
dertaklngK, were made with a purely 
sclent Iflc object, and with no technical 
applications In view Tlie results ob- 
tained, however soon mode It clear 
thot the basis of an Important tochnlcal 
ppi»ceHS could be found in omimmtn syn- 
thesis. and further work was undertaken 
with this end in sight 
In 1ft08 the BudlNche Oesellschaft 
placed at llnlier a disposal all the means 
requisite for the fiirtlier progress of the 
research on the B^nLheslB of nitric oxide 


In the electric arc which he had begun In 
1907, but his proposal to undertake re- 
search on the syntheaU of ammonia was 
received with open donbts as to the po- 
^ tentlul value of the method The nitric 
'' oxide sjTithcBls, In cooled arcs under 
reduced pressure, and In flames and ex 
plosions were not found nnl table for 
technical application Tlie Judgment of 
the technical chwnlsts of the Badlsche 
Geecllschaft bud at fault, since 

ummonlu ajTithesls was ultimately a very 
real solution of the problem of the eco- 
nomic utHlzatlon of atmospheric nitro- 
gen 

Ramsay and Young In 1884 had found 
that with nitrogen nnd hydrogen in pre*- 
ence of Iron at 800* centigrade, no 
aimnonia was produced This wan found 
to be Unorrect and traces of ammonia 
were detected Other catalysts wero 
trltKl, and from the results it was evident 
tliHt an equlUbrlura state wan attniiLed. 
from which It was possible to calculate 
tho yields at other temperatures and 
pressures. No further progress was 
made, howowr, since It was Judged {ty 
the teclmttul experts to be Itnttosslble to 
cftrry out the read Ion on the large scale 
at the temperatures required and under 
the very high pressures Indicated by the 
calculations. 

In lOOfl, measurements under pressure 
were for the first time carried out by 
Kemet and Jelltnek, and In 1908, Haber 
In conjunction with Dr 1> Sosaignol 
began experiments at higher preesores. 
The technical chemists were still un 
favorably inclined towards the pm^ 
although practical yields had now been 



reached. By the use of n^w catalysts 
the temperature was lowered to OOO-flOO* 
under a pressure of 200 atmospheres, Xn 
1918, the procoAS was taken up by the 
Bttdlschc Oesellschaft, but an account of 
the main sclcDtlflc results was also pub- 
lished, The work of Dr Bosch speedily 
led to the succeftsful Introduction of th« 
s^iithetic ammonia process, and In the 
l)erlod 1918-1920 the carmdtles of tht 
German factories rose from notlilng al 
all to 1,500,000 tons per year 

For Vending Grease and Oil 

A new machine for the vending oi 
thick oil and greases, espt^ally tc 
autoimflrfies. is being put upon the 
market. It consists of an easily move 
able frame supporting nn inflatable con 
tulner, or tank, holding about 50 pnundi 
of lubricant upon a spe 
dally designed forward 
and backward register 
Ing wale which shows a( 
emee the totals and unltf 
contained and sold, Thli 
Rcale la fitted with i 
protecting release Pron 
the bottom of the tonl 
extends a hose ending b 
n special spring noxsU 
for safe delivery of con 
tents to car or container 
The makers claim tha 
the machine weighs al 
niQterlalH In and out exactly that It li 
(leanly, easily movable and dfrt-exclud 
ing, that It will deliver any sp^lfld 
amoimt of contents to any gearbox ex 
BCtly. and wlM check up sales or (Nmtent 
nt nnj time exactly 



Aa «U> aad gwaaa yw idli iK aMOas 
that gfTM Momtf aMMat* 



The three in-one firearm, auembled for use aa socket piatol, rifle and target-and-gamc piatol 
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The Heavens in January, 1924 

Some Facts and Some History About the Infant Class of the Solar System 

By Projestor Henry Norris Russell, Ph D 


N THH present state of Hsimnoiny, iIIhcov 
cries wltJtlu our solar sjHtein are rein 
tlvely rare, and clrcuinstrlbed In their 
scope. All the greater wopIUk to 

have been already conciuereil and Uioho 
which remain to Ik'* found are Htnuil 
that we can hardly call them “worldH” at all, though 
the title of planets wo cannot deny them 
Of these Uttle onea, enough and to spare arc already 
knuiKH. Since Piazssl discovered Ceres, on the llrst day 
of the nineteenth century the list of the aaierolds has 
steadily grown — slowly at flrst^ then faster, and flnnllj 
in the last three decades hy leaps and bounds, until th* 
number of those whose orWts arc known well enough 
to JuHttfy listing and naming them Is close to a 
thousand 

In the old days of visual obnerxatlon It was no eawv 
matter to discover a new planet — tliough we know that 
there were plenty to be found The ohstrv^r hiul to 
make himself a chart of some likely region of the sky 
(along the ecliptic, neur which nil the 
larger planets He), hv weeks of labor and 
then he had to go over this region again 
and again, looking for un\ faint star like 
siietk which was not mxm his map and 
whl(h might then turn (lut to lie a plane- 
toid which Imd movetl Into the Utld since 
Ihft year before 

Hut nowadays we apply the principle of 
scientific nmnagonient AVe w<»rk h\ ina 
cbinery, and It might ahi)o«it he said that 
<vrtaln astronomers engut,e Jn ‘Vpiantltv 
production” of asteroid dlwoverlts The 
method of this change Is, of c(»urse pludo- 
gmphlc If we use a suitalile h ns giving 
us good star Images over a wkU field of 
the sky, our chart, which is as necessarv 
as ever, Is made uutotmdh ally for us in a 
couple of hours’ exiiosure— and far mon 
utiurntely and completely than amkX Ik 
done by the old tnethod in a month’s labor 
imparl84)n of two plntts, taken at differ 
ent times, will reveal nnv planet wlddi 
has Invaded (mr field and this efunparlson 
Imi ean be made mechanlcnlh bv the aid 
of that Ingenious Instrument, llie blink 
mIcroscoX»e Here we put tht two plnUs 
Into our apparatus, and so odjust them 
that the same region, as pi< ture<l on the 
one or the other, cun bi setm altemaiely 
by shifting a little mirror without moving 
the eye from the eie-plece Make this 
alternation of Images rapid and put the 
plates in their carriers so that the star 
images In the two api>ear in the same posi 
tUm In the field of view then the stars 
will appear fixed while anv object whhh 
has moved, or chungtMl In bright nesa be 
tween the two dates of exposure will seem 
to flhker or ‘blink” In n ver> conspUuous 
fashion To pick out a few snrh ohjw'f'* 
among t«i thousand stars, or more, becomes then an 
easy matter 

Quantity Production of Asteroids 

But the nstendd hunter need not even go to the 
trouble of providing himself with this stmawhai co'^rlv 
a«*e«iM)ry He can make the asteroid Identlfv Itself All 
that Is redulkite Is to prolong the exposure over several 
hours — guiding the while with an auxiliary telp«c<ii>c 
to make sure that the camera remains alwavs pointed 
exactly rIghU The star Images are then round black 
dots upon the negative, while the moving astemlds ap- 
pear ns streaks, or trails The off chance of ndataklng 
a defect In the photograph for a planet mnv N dim 
innted hy using a pair of cameras and photographing 
the region Ih duplicate , 
ypt this device Is Imperfect ,-for the light of the stars 
which we are not concerned with Is con(*entratod Into 
sharp Images on our plate, while that of the asteroids 
which we are hunting Is spread out Into a trail — so that 
the fainter ones may be lost Better results ean be 
obtained by adjusting the nvovement so that the camera 
follows, not the stars, but n point moving at the average 
rate at which an asteroid might be expected to shift 
Its postHon The stars will then l»e drawn oat Into trails 
and the planets will appear as dots (or as short trails 


If thc> art nut muvlnx qidli nt the oatliimtid rnti or 
In the cHlliimtPd dtri'^titm) 

In tills wa^ tin dis<nv«r> of ihcsf rinv IrmIU s hf (onics 
a matter of routlm It Ih alnxist too (us\ dlsuntr 
them- — at li mt iiian\ of llu>st thal art su fountl t 
loHt again To cahulatc an orbit nlih v^^nl',^ aid wc 
can reltKalo anti rcohstrve tlw i»l met a jtiir ttr two 
later, we must have oh'^t i valions— jit inist t* n l In 
nuiiita r — Miianitid hv a forinight oi ho foi* ottMi lla 
imwin toniLS around fogging Iht plate with Iih light or 
had weather Intervtnes and when tiu ntxl ginaj rliani-e 
tomes Iht mwlv fllsctivetid )ilan<t ean no loiigi r U 
found — perliaits lM‘eanH* vvi hive not Io<»ked for It In 
the right plat'i iKihaps )h < ause It has giovvn fainter 
The nnmlx r of plant ts whhh hnvt thuM lM*en fonml 
onlv to Im l<»Ht again runn fir into tin hundreds Phev 
are not ;a rmctieat/// lust tlKtiigh Vtrv ofti n win n a 
good orbit can l)e c ih ulat< il for a nevvlv dlsci*v<rMl 
plant t It Ih found fihalillng backward that It ium 
iieeu ohservtd hi fon (sonulinus twin Im fon ) among 


the ‘ IokI ohJiitH- and lhai tin old ohsirvallons nin 
now he lined to their full v ilue 

SuiiRtimis a pi met gits avvav from iis tvtn after 
It has been ohsirvtd will inough to iMrnili nn oihit to 
l>e taleuhiUsl A llrst orltlf li iHid on a few obsi rvatlons, 
Ik nevei virv ariurat* sniull errorn in tin original 
iiKUHUUK an ♦noniMiUHlv inagnlftid hv tIu exfrapo 
latlon to till n< \t opi) 0 ‘-lii'*n and tiu plant 1 when 
found again Is usnatlv not nt (hi pndlilcd plan but 
wev/r it If, houevir. If N not phkeil up again for Ihrt'c 
or four 3 earn this unierlaintv mnv grow to suth a 
degree that v\© nn* at u loss where to look and may 
not pick it up nt all 

rianetoidnl Prodigals 

Sevoml 'Most plnnetn of this sort wen found among 
the earlier dlsro\erle«, iniKk hv direct ohsirvathm One 
by one however thov huvi been picked up again imox 
peitedlv hv the powerful rnodim lueanH of dlR<*ovcrv — 
their IdCTitltv lH*condng known onh whin thilr orbits 
were computed afresh and found to colnrtde with thone 
of one or another of the lost planets A particularly 
InteresJIng case of this kind Imppened ahont a vear ago 

Professor AVatson In tin venr 187*1 diHcoveixd nn 
asteroid of moderate brlgdiiness, for which he obtained 
observations covering three weeks’ Interval, and ci>m- 


puti d an oi bit and to w hJi h he gave the clH«»li*fll name 
Atihra It was ninn at omi to U niimrkahle on ac- 
count of thi gicat im linailon of 1(8 orbit nearly 
digiiiH, nnd IIk great iss^i nt i li It v ddS, which made Its 
iiilnimum distant i front lla Kun less than half Uh max 
liiiimi VI till nc\l loiiph of obHervatioiis (hi planet was 
not obsirvid probahh Ivecause It vvaR much farth* r 
fiom thi siin and fainlir— and later U eould not Ik 
found at alt and wan put ui)on tlie niKslng Hki where 
It remaltii d foi nearly tmtv veirn Wliv this hHp|>eneii 
wjis kIiowii ilearlv hi lOlfi, hv Hit luJi illations of Alt» r 
who lound that hv Kiimll ilumges In the ob(»erved pi>Nl 
lloriH ipilti w II bin till poHHihle errors of olieervatlon 
the rah iilaled {s riod liilghi lx ihangidhv two or three 
months (ilia I wav — inough to unuamr to n whole revo- 
lution sliK ( the dlKTOM rv and loss of the planets Noth 
Ing Ixit a happv < han< e umld find It again and the 
chance hap|>eTuxl In PeiemlKr, 11>*2*2 

At thlN t Inn (he asK n>ld i aim to ik rlhi Mon vv bin thi 

ourtli was on tin. near side of the sun and ho l(H)keiI 

brighter than It laid for v e irs— and It 
Is 1 gratlfvliu, (viihme of tiu itfiiteno 
of ftur aHtroiiondi al patrols that it was 
dlsiioind Indi iK mil nt Iv hv llinv ob- 
si rvers— In HuhhIu in Algiers and at 
\\ ashingtoii A laonlli nr two Inti r 

whin Its oiblt had Imhh calculaUxl It be- 

came quite cle-ir that It was folk wing 
Just tin Hnme (aith iih the idiinet lost In 
1S7I and was Indeid the missing Acthrn 
This rmlisiovirv Ku\t*s no gap among the 
first two hundred nstertdds to be dlwov 
ind ail (he lost ones being now retumeil 
to Hu fi>ld 

Aethra itself Is rather out of tiu usual 
run of till HI mile j)lam ts Its fieriod Ih of 
avipuge lingdh — fnur years anti one fifth — 
and its average distiiup from the Hun 
2^»0 million milt's is not nmarkalile but 
its great tsdnlrldlv brings It nt i>prllieIlon 
within lAr> million miles of tlie Him and 
ntaur than all but two or three of the 
thousand ollurs whIU Kh aphelion ills 
tamx of iidlHun miles is again ex 
(mh*d lii hnl a h w \t a i>erilulion 
opiKislilon— widih vve lami i losi to hav 
Ing n viar ago — it Is hut sixty million 
mills from thi lartli and apjHars brighter 
tlnm the ninth magnitude which |s preti} 
bright for an nstimid At nplu linn even 
at opiMiHltlou it Is fainter than tin Ihir 
Icxnth magnitude This is far from plac 
Ing It out sif riaili of iK>wipful Instru 
imntH once we Know w lure to look for It 
hut ixfilalns v\hv It was not picked uj) by 
• hnnie until it came neir lier ag dn Its 
aitiml dianu ter mav hi roughly esilmaloil 
at (Iflv mills- whhh Is nion or less like 
the giniral nin of asti rolds 
Till planet has been well olwrved during 
till itast viar mil tiu ii Is no danga*r of 
Its getting lost again rtu-orilhul workirw will have a 
fine lime with It, Uith In lalciilatlng IK orbit and In 
working out thi ]u ituihalloMs dm to attimtlon of the 
plain (h in the forlv year interval Hinii Its first dlsoov 
I r\ 1 lu 1 ather costlv < ah illations Involved can hi 
flnanud in tlds i mi for Professor Watson vylio dls- 
luvircd al>out a doren otlur asii rolds provided In hlH 
Win for a trust fund to taki lari of futun olwervations 
and lalcuhitlonK regarding tlum 

The PUnetH 

Ihe star map will Imvi to stand on Us own fort this 
month Men iirv Is an evinlng Ktar until tiu IJth and 
a morning star uftir that duti hut Is too mar tiu 8Un 
to Ik seen except at the vi r\ beginning of tiu month 
and mar Us rlosv Ainus an evinlng star is iMsoinlng 
(onsplcuous *she sots at fi MO P M on tiu Ist ind nl 
8PM on the Mist, nnd Is far brighter thm unv thing 
else In Might Mars Is a morning stir In lilira and 
Siorpio rising nbout S 15 A M In tiu mlddlt of tho 
month Jupiter too !h In Scoriilo about 15 degrees 
farther east and tIrch nn hour or sn Idtr Saturn Is 
in AUrgo nnd conu*s lnti> qmidratnn west of the sun on 
the 2.1rd Uranus Is In Aquniius sitting at 0 P M In 
the middle of the month \eptum In I^si h upproaoh- 
Ing opposition, nnd obHorvithle most of the night 




At 9^/6 orluck J»n 29 

NIGHT SKY JANUARY AND ttBRUABY 
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Gasoline Cars and Trucks of 1924 


i,Min«)Ke of till iin In^ dmfl of luotor- 
i tnr priicH Is to enuhit tlu mun who knows appioxl 
ni in h how inihh Ik uim KianU for a tar lo sta at u 
;^lani ( wluil (ars fall within tli^ prtei iaD^ 4 _ whkii ho 
has In mind siirlUhm data art ^Utn with n it nuei. 
to the infill* and Itie < hassih to indhaU In a general 
wu\ tlu s\M and pow t r of tlu tar buttluHt lltinsare 
oiilv IndtUntal iti tlu main tairpose f>f iho table The 
arraiiK^ rut nt of tlu (hart N tlintrtnl float that w'hh h 
wt ha\( lists! for a similar pnrfHiNi In past xears and 
will we Itellt \t iiiakt it taspr lo pal (ht table to the 
puriHim f(tr width It Is Intt ndtd 

L'ruU r t at li of tlu major ht ads * Two C\ lludere " 
* t oar (Mindt T'l i U tlu tntrlts art arran^tsl strictly 
at tsirdin^, to tht prh ( of tlu Ktandard oi>en nuulel 
this iim\ Is iisNUiiasl t(» actNiininodatt tWt paftstn^ors, 
unltsH tlu iirlft Is followed hv tlu hRurt *4 or ‘ 7 
In vl( w of tlu \t r\ hin(t plat e oot ui)U t| in todnv s 
motor markt t h> thtMod laoddM tin prlot Is also stated 
for tliL standard dt »S4 0 modt I wltli the saint convention 


re),arUln(; pasni ntfer-tainiclty The entries In this col 
umn, however, neiisAarll} are soinewhut out of nuiueis 
It 111 order slme thdr arrangement faust follow that of 
tliL uiH>n (.ara In the ilnul column on attempt Is made 
to Indlt'nu whiit othci ImkIIcs tlnm the Btandard phue- 
i(»n' (touring tar) and sedan are oiTereU The abbre- 
vtatluns used In this Lotuiiin are It (rouilsttr, street] 
Hter etc ), (t*ouiie) B (brougham) Sp (sptrrl mod 
elsl, S (sedan or similar i lost d intHlels ssldi from the 
standard sedan), 7 (seven passengtr open or dosed 
modt Is evchided fnnn the twt) jireceillng (.ohiinns by 
the presence there of tl\e-pussenger ImmIIis) 1 Im (llin 
oustne) In stuno oase'« the number of bodies olTeiHd 
anrl the dltHtnltv of t luSKlllcutton are siidi that we 
hu\L ^Initilv remarked \arlous* 

Tlu data are for the taster part supidlwl by the 
niannfat Hirers In inses where tlie innker has fulled tt> 
rt^Mimnd fit niioated nsniest for the Infoiniatton and 
when we an assured that the car Is reallv on the 
markd, w< have <x»mpl 1 e<l the missing data with the 


cooiieration of Motor Worid, In sueh Inatnnoes Um 
name of the cur U preceded by Hn aoteiiok (*) The 
Infonnation then given pertalna to the model that ww 
isdng marketed on November 22nd — wliltdi may bo that 
of 1924 or tluit of 1928 

1 ho prices and other data, even when supplied by Cb* 
manufacturers, are, of course, subject to error and to 
change without notice 

To the reader searching for u luxury car It should be 
pointed out that the last six entries among the fbur- 
cvllnder models are separated from their predecesaors 
b> a very wide price-margin, are of large rise and 
power and compete with six-cylinder cars of parallel 
prlfH^ rather than with the more reasonably priced 
fours The man using the chart as hla gul^ to the 
piirdiitse of u Srst <ur will also observe that the more 
exiienshe of the ordlnurj fours and the less exiienaive 
of the h1\c« cover the same price-range, and that within 
this nmge both groiii^ should be considered by a iiros- 
liectlve purchaser 


PASSENGER CARS 


TWO CYLINDERS 

Pne^t Standard 





& 

Whe*t^ 

Tir* 

Moda 

b 




Hating 

boM 

5fj« 

Opan 

Closed 

Haiiovtr 

TTimov(r Pii 


98 

90 

28x3 

1 260-^2 




I OUR CYLINDERS 





Ford 

I iptroir 

IMatiotury Tninmismon 

J2 5 

1(10 

30x3V 

^ 380 

686 

Stiir 

I unsing Midi 


16(1 

102 

30 x3^ 

1 400 

785 

Ov( rlHiul 

lob do O 

Model '91 

19 tl 

100 

30x3V 

*2 496 

TOG 

( h( V roll t 

1 k 1 roil 


217 

103 

dOxdi 

i 406 

700 

T ,rny 

l>( 1 roll 


210 

100 

30x3t 

G 620 

836 

M( troixilituii 

KnnHjiR ( tfv 

\ir ('(Miletl , ^Fwo Sp(i*dH 

113 

108 

30xa( 

{ 600 

700 

Mtr rlliiK 

Now lioiidon ( oiin 


274 

110 

81x4 

685 


Ovi rlimd 

lob do o 

Model ‘D2 

10 0 

106 

a0x3iA 606 


Mnxw( II 

1 >t troit 


210 

309 

81x4 

796 

U06 

ikHlgi ill os 

i k troit 


24 0 

116 

82x4 

880 

1260 

1 lort 

1 lint, Midi 


10 6 

108 

81x4 

886 

1360 

Ihiniiit 

\i w A ork 


241 

109 

31x4 

890 

1366 

NhkIi 

K( iioshn N\ iH 

Alsu Six(B 

182 

U2 

33x4 

935 

1446 

Ihihk 

I lint Mirb 

Also Mtfs 

18 2 

109 

81x4 

066 

1400 

Nnlinmil 

1 ouinmIIi Kv 

Also Sixes 

19 0 

112 

32x4 

075 

1176 

( hampion 

Ihllnddphin 


19 6 

112 

32x4 

975 

1290 

Spnp( 0 

FoNtonn O 


22 T 

112 

31x4 

086 


i Irar 

I Ikbiirt 1ml 

Mw) Sixes 

210 

112 

31x4 

996 

1426 

iiiiriintr 

St Ixuna 


217 

112 

32x4 

995 

1446 

Bush 

< bi( tigu 

Also Sixes 


112 

31x4 

l(¥i6 

1625 

'1 iirl 

liKkNon Midi 


18 0 

112 

32x4 

1006 

1606 

Kelmy 

Bdi. vilb N J 


210 

112 

32x4 

1150 

1450 

AN illv« KniKht 

loloilo O 

Model 04 Sleeve Vidvis 

21 0 

118 

32x4 

1175 

1460 

1 Inninohik 

Ootroit 


169 

116 

32x4 

1176 

1760 

Mnfhl 

1 r ipt rstown M 


120 

100 

27x3V 

(j 12tlO 


NMUyH-KnlKht 

Tobdo O 

Model *117 Sleeve Valves 

21 0 

124 

32x4( 

5 1326-^7 

1096—7 

‘St( itriis Kiiikht 

< b \( hind 

Sleeve Vulvce, Also Sixia 

225 

326 

84x4( 

5 1595 

2196 

II ( H 

[nihuiint>oliM 

MflO SiXLS 

22 5 

120 

32i4h 

{ 2250 


'Stutz 

Ind]iinii]K>1is 

Mho Si\CH 

SOH 

130 

a2x4i 

tl 2700 

8400 

Ttrv pn 

lomiUMINUt Ini 


800 

181 

32 x4^. 

5 3200 

4000 

Roiimtr 

Kniutiin/(M» Moh 

Mho Slxeji 

28,9 

126 

32x4»/ 

$ 3486 

4660 

'Uulmy 

( kvoliind 


12 1 

118 

32x4 


6100 

Bppwstnr 

Long Idiind ( Jl> N A. 


25 6 

126 

32x4^ 

7500 



SIX CYLINDERS 





Oldsniobile 

LnnHing Mirh 


1K2 

110 

81x4 

760 

1000 

1 HSPX 

I »< troit 

By Tludeon Po Ni w Six 

160 

llOVj 

31x4 

850 

976 

Strrling 

N( \v London (_ omi 


29 0 

114 

33x4 

860 

985 

Onklimd 

FoiitiiH Mil h 


18 9 

113 

31x4 

946 

1395 

(Admnblu 

1 k troit 

Light Six 

21 1 

116 

31x4 

906 

1406 

Htmli Imto r 

South Bi nd Ind 

Light Six’ 

2:i5 

112 

31x4 

095 

1660 

fiort 

Mini Midi 


214 

116 

81x4 

1025 

1466 

( lp\( lund 

( b \ (bind 


22 6 

112 

81x4 

1045 

1365 

T» wttt 

1 k tl olt 

By Bnlge Po 

25 4 

112 

31x4 

1065 

1496 

Auburn 

Nuburn ind 

Modi I (V4'l ' 

24 4 

111 

31x4 

1095 

1596 

T IiuItih th 

1 totroit 

By Maxwdl ( o Short Mo lela 

25 1 

117 

32x4 

1186 

1636 

Flint 

I’liiit Midi 


27 3 

120 

nns 

1060 

And( rson 

U(Mk lllll S 

Model 41 ’ 

28 4 

116 

32x4 

1106 

1605 

Niudi 

Ki nimh i NN in 

Short Modcln Also Fours 

26 4 

121 

33x4 

1240 

2040 

\p|U 

ATohm 111 


24 4 

118 

32x4 

1275 

1800 

1 1iidHon 

1 lotroit 


29 6 

126 

34x4Wi 1295 

1370 


Frpo|*ort Ml 

Modd 10 

25 3 

117 

82x4 

1206 

1696 

Bnb k 

rilnt Miih 

Short MimIiI Also Ioiipm 

27 l 

120 

32x4 

1296 

1095 

Moon 

St Louis 

Modd «40’ 

214 

116 

31 x4 

1295 

1606 

1 >U\1H 

Biolimoud Ind 


28 4 

115 

31x4 

1205 

1706 

Ilav UPS 

Kokomo Ind 


29 4 

121 

32x4JX 1206 

1896 

‘f ^Mirli r 

Siimhf<ky O 


214 

116 

32x4 

1205 

1890—7 

^( ludnii re 

IX troit 

By Maxwell Po Limg Modi Is 

254 

122 

82x4 

1205-7 

200O-7 

Um 

LuttHing Midi 


24 I 

120 

22x4 1336 

133x4% 

1085 

‘stiidph tkor 

South Brn t Ind 

SpeoUl Six 

204 

110 

32x4 

1350 

2060 

M nti rwn 

Flint Midi 


27 2 

120 

* 4Vi l.tn(> 

2396 

Ihirky 

K dmuMAoo Mif h 

By RoMiTK-r Co 

23 4 

lift 

32x4 

no5 

1850 

I h nr 

f Ikhart Ind 

Also rours 

27T 

118 

32x4 

1395 

1096 

lIulTiimii 

Plkhurt Ind 


272 

120 

32x4 

1106 

im 

Bush 

C hioHgo 

Mho Fours 


118 

32x4 

1445 


(Tiniulk r 

( Ipvphmd 

New gear-shift see piige 7 

294 

123 

J X 4 I486 

lf86 

Bpggs 

KiiiiKnH Pity 



120 

33x4 

1495 

Moon 

St IrfiiiU 

Mmlds fVDO’ 

234 

118 

31 X 4 


i885 

llanMou 

Ntliintii Ga 


27 8 

321 

32v4 

iSS 


Bniir TVarin 

Sbn v( port Lii 


290 

126 

33 T 4% 1^ 


t ohimbln 

Detroit 

"Rig Six" 

27,3 

116 

32x4 


1090 

Apporson 

Kokomo Ind 

Also ElghU 

240 

120 

32x4 

iita 

saoo 


ModaU 

None 


AO, Sp 
None 

B, G 

R, C, Sp 

None 

None 

None 

Varioos 

» 

R, C Sp 

Various 

Various 

C, R 

None** 

R 

B Sp 8 

Various 

B 

K, O, Sp 

None 

None 

K,0,Sp 

K 

None 

Vnrioua 

None 

Various 

R. Sp 
R, 7 Sp 
None 

Var, Cioaed 


Varioiui 

None 

None 

O 

C8,Sp 

R,0,8p 
Various 
R,C, Sp 
C, Sp 
8P 

K. C, Sp 

Vunou* 

Various 

Vnrioua 

7 S ote 

B;|8P 

R, C. Sp 
R 

ii,a Sp 
Various 
None 
Sp 

r B 

R,0 


tk 

s’*"* 

Nom 

R.<5Sp 

None 


8p T 


Kobe 
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Atlbnrb ^ 
Andenoki 
*RS«luDbatker 
*JoTdaii 

•raot 

Stnaebakor 

Hatftc^ia 


Moon 
*Am«ri<^an 
•WAMluifton 
•CMC 
•Lexiniftou 
KarU 
FrankHo 
Stefiiiif Knight 
•Stuti 
•Jordan 
K A V Knigbt 
NntionnI 
•fitoornii Knight 
Pdtge 
•Cwrt 
Pnckard 
Holmes 
•Noma 
Premier 
U C « 
Parkurd 
Itnamor 


Murnion 

Fox 

Crawford 

Crawford Dagmnr 

Wlnton 

Mercer 

Hoamcr 

Morcor 

Dorris 

Wattp 

Pierce Arrow 
MoParlun 

Stexena-Duryoa 
Ixico mobile 
•Rolls j^yce 


•King 

*King 

Cole 

WUU 8to Claire 

Standard 

PeerloM 

Apperaon 

(^QdiUiiG 

Packard 

Lincoln 

Packanl 

Lafayette 

Cunnlnghum 

Dueeonberg 

Cnnningham 


MUK 

l#ong Model , Also Fourt 

273 

128 

32x4^ 

1565—7 

2285—7 

Vuriods 

Hnitford. Wls. 

.gprin^old, O 

26 3 

121 

32x4 

15S5 

2585 

Various 


27 4 

120 

82x4t/j 

1500 

2100 

B Sp 

..luehiMnd, Va. 

JFroeport, HI. 


27 5 

121 

Atx4 

1500 

2o00 

( Sp 

Motiel **20’ 

25 1 

124 

l,tx4Vj 

1505—7 

2250— 7 

hp 

Auburn, Ind 

Rock Hill, B C 

Model **6-03 

254 

122 

12 X 4 i/j 

1505 

2315 

11, 8p 

Model * 50 

273 

122 

32 X 4 

150 >— 7 


None 

l^troit 


2*i4 

117 

12 X 1 

lull 

15 

None 

(')eveland 

Model ‘MX 

26 3 

120 

12x4 

1675 

2285 

H,0 

HlLhmund liul 


25 4 

126 

32 X 1 

ibP> 

2405 

\ arlouf 

South Bend, Ind 

Sidney, N x 

Big Six 

362 

126 

Lt X 4 

1751 » 

2700 

U C 

254 

121 

12 X 1 

Ux4';V 

1- X 4 

1775 

2275 

Noiio 

S 

Model *6-58 

St Louis 

27 ^ 

128 

17S5— 7 

-48.5—7 

H Sp 

PlamtieUl N J 


2*i4 

127 

1*1 X 4 * . 

17N.5 

24S5 

V tirious 

Latou 0 


27 3 

116 

12 X 1 

17N5 


Nunc 

Racine, Win 

Model ‘ X 

27 3 

122 

12 X 4 U 

175M> 

2575 

11 { Sp 

tjuDiiersville, Ind 


2o4 

12 t 

32x41,5 

1705 

2 145 

\^nnouB 

(Tevclaml 



122 

ttx4'^ 

1M5 

2 1,56 

None 

Syracuse, N A 

Warren, O 

Indianapolis 

Air Cooled 

25 t 

115 

12x4 

1050 

2A50 

Viinoua 

Sleeve Vtdvis 

25 4 

125 

12 X 4 U 

108.5 

2H06 

11 Sp 

Mt»o Fours 

27 { 

120 

12 \ \ 

1005 

2550 

\i Sp 

C'leveluiid 

Mmida IT 1 

26 3 

1-1' 

12 \ 4 L 

1005 

2'iH5 

Noiu 

Bast Moline 111 

Wk'eve Vnl\*H 

2iM 

124 ' 

42 X 4 '/ 

2 160 

5056 

( , 7, Sn 

II t 7 

Indianapolis 

A Do FourH 

20 4 

1 to 

12x4^5 

41x4f5 

31x l'{ 

2175 7 

3250— 4 

Cleveland 

Alsu Foiirn 

27 i 

1 to 

A105 

L105 

\ urioiiH 

l>etroit 


.^13 8 

1 tl 

2150 

AIT) 

7,B Lim 

None 

Hadiie U 

Mmlol Y 

n 5 

1 12 

At xG 

2 t7'i— 7 

1.125—7 

t>etroit 

Mtxltl 120 Also 1 DIiIh 

27 3 

126 

1.1 X 4' 

24S5 

1275 

VunoiiK 

Canton. O 

New York 

Air Cookd 

2‘M 

126 

14 X 4 

2560 7 

loot V— 7 

( . U, S 


27 i 

12S 

11x5 

25(M) ~4 

1.500-^5 

R 7 

IiidlnnupoJis 


27 i 

126^1 

12x4'c 

258,5 

CtS*) 

U B, 7 

Indisnapolis 

Also hoiirK 

2*) 4 

126 

12 X 4 ' 5 

2A56 

U5<» 

Nmu 

Detroit 

Model ILJ Alsii 1 

27 1 

1 t,t 

4.1 X 4 1 

2685 ~ 7 

t'A5— 7 

A iirlouB 

KnlumtiKOu MU li 

Short Moild Mwi Iouih 

26 4 

126 

12 X 4'5 

2<j85 

1585 

VnnntiM 

Tndiflunpolis 


338 

136 

1 

i 1.1 X » 

2785 -1 7 

308r^5 

Various 

V arlouH 

PbUadclphia 

\ir < (mjUmI 

27 3 

] 12 

12 X 4i{( 

2075 

4075 

( 

Hagerstown Md 


31 5 

118 

4.4 X 5 

1160 

1500 

ISom 

Hagerstown Mil 


B 5 

1 W 

1,1 X 5 

1 

raat 

Sp 

(’levtlaiid 



1 t2 

11x5 

36(Ml 

1250 

V arinus 

Trenton, N I 

^hort Moili la 

At 8 

115 

*32 X 4V,i 

1750 


None 

Knlarauxon Midi 

Long Model Alao 1 uurM 

21)4 

118 

12 X 1 ' 

3050 

4250 

Soiu 

Trenton. N J 

Long Mmlela 

its 

132 

Al\5 


4700—7 

Sp 

St Luma 

*t8 4 

112 

4.1 \ 5 

4150 

5*500 

( 7 

Pennington, Vt 


tlG 

144 

44x5 

4500 — J 


None 

Buffalo 


'W \ 

118 

LI X 5 

5256-^4 7 


\ nrloits 

Gonucrsvillu 1ml 


18 6 

140 

1.1 X 5 

5660 

OOtRl 

\ nrlruiR 

» •CbtnoiK'c Falls Musa 


47 0 

138 

f A1 X 5 

1 45 X 5 

7560—7 

18*75—7 

Various 

Various 

Bridgeport 

Springneld, Mush 


48 6 

142 

45 X 5 


71MN) 

Var clofHMl 


48 6 

143 »/j 

33 X 5 

H«KM) 

128(K) 

Various 


Hi.nT r\ LINDERS 






Detroit 

Model ‘'LL 

288 

120 

32t4U 

1505 

1005 

Various 

]>ctruit 

Motlel ‘L 

28 8 

124 

3-x l(? 

1705 

2205 

\ ariouH 

Indianapolis 

Maryaville, Mich 


«)2 

127 U 

4,1 X 5 

2175 

1075 

i 


330 

127 

42 X 4 U, 
UxVt 

2475—7 

1475-7 

Sp 

Butler, Pu 


ilH 

127 

25<H) 

UOl» 

Non* 

( teveUnd 


W8 

128 

Alx5 

2600 

IPdH) 

Nntii 

Kokomo Ind 

VDo SixLM 

tl8 

1 to 

1* x5 

2860 

4750 

None 

I>etroit 


tl t 

1T2 

42 X 5 

2«)85 

tOV) 

Various 

Dttroit 

Model 136, Straight LiUit 

{6 4 

136 

1.1x5 

1650 

4^50 

II (. Lim 

Ditrolt 

By h ord ( o 

1 

116 

11 X 5 

W(H)- 4 7 

4700 

V arions 

Dttroit 

Model “143* Straight 

h)4 

141 

1,1x5 

^8.50 7 

41MH) 7 

liitii 

Milwaukee 

WH 

132 

3.1x5 

5<KH) 

IjoOO 

R 7 

Rochester, N Y 

Open Model 

45 0 

lt2 

11 X 5 

(i2IKl 


\ anouN 

Indianapolis 

Straight bight 

26 5 

114 

13x5 

6271 

78IK) 

\ iirinuK 

Rochestor N Y 

( loHcd ModfiN 

45 t) 

H2 

1.1 X 5 


7<kK) 

VunnuB 


COMMERCIAL VEfflCLE 


We ha\o been unnble SKtmfnctorily to (liiHHlfy lhc«c trucka speo<1 mifconH nc nil«» Knnipa nocrtrding to rhiir tmnmKi rntniKR I'hp nmhipiitv many rutings 

(1% 2 tons, 2Mi-3. otw, eti ), and the degree to wliidi tliefte ambiguouM nitioRH »\*rln]» each other and o\orlaii any hmus wlnrh niighr Ik* set for the aneral groiiim miik^it mich 
an attempt out of the queadon Wc have Hnaily oonrlnded that the n\erag<^ truck buvn usiii*, thiH liHt aa a giiidt ^MU fn 1 that tlu iirtce lu can ymy Ilea ^\Lthiii inon ngld 
limits than does the capacity of the \ehicle which ho requirow, and thnt th<r(forL ih( Nat i nd« will be s<r\id !>> u hiiiKh li^t m all eomiiuKiul \(hkloM will lx entorml 

in the order of their price. Attontion Is called to the unpriced trucks of numt roiia imikiR liattd at tin < ud 

Practically all truck manufacturers put out Mhlclea oP various cnputitns and mo will bo found ut vartoua poinrs in tin list No iitlunpt nt crosa n fcreiux h is made in this 
conneedon. Those trucks which ore made in but one model ur« indlcitte<i by u dnkK<r (t) ‘^onie pric«K an f<jr chusHis imlv and otln rs nn ludi ( abs rtr but we have not dds in 
formation In enough oases to attempt its incluhion 


Ford 

Overland 

•$tar 

Chevrolet i 
Chevrolet 
•Gray 
•I>ort 
Kuggles 
Champion 
Ilodge 
•Vim 

Oldsmobtle 

Stewart 

•Maxwell . 
SttlHvon 
Kearns 
Hoo 

Perfection 

» 

Graham Bros. 

Trianjde 

Roadking 

Graham Bros* 

Standard 

Wilson 

Patriot 

Gramm Pioneer 
Porker , 

BftMwniBr e 
AlbAmsrtoan 


JIftiter 


Detroit 

Toledo 

Lansing, Mich 

l>etroit 

Detroit 

Detroit 

Flint, Mich 

Saginaw 

Phlladolphia 

Detroit 

PhUadelpbia 

Lansing, Mich. 

Buffalo 

l>«trolt 

Rochester, N Y 
Danville, Pa 
Lsnsing, Mich 
MlnneopoHe 

♦ Saginaw Mich 
Henderson, N 0 
Detroit 

St Johns, Mich 
Flint, Mich 
Detroit 
Detroit 
Detroit 

• Hovelock, Neb. 
Lima, O * 

* Allentown, Pa 
Kendallviuer, Iiid 
MQwnukee 
PMUdelphls 

. Fremont. 0 
*Hend«reon, N 0 
Detroit 

.. SSX. mA 

*Ottemwa, In 


m, 


225 

1 370t 

19 6 

895+ 

16 6 

405+ 

217 

405 

217 

560 


575 

19 6 

686t 

10 6 

795 


896t 

24 0 

806'’ 

256 

096 


1005+ 

226 

1095 

210 

lOOTt 

2231 

1100 

196 

1150 


1185 

196 

1246 

266 

1246 

10 6 

1260 

240 

1266 

196 

1285 

256 

1206t 

24 0 

1325 

225 

1330 

252 

1360 

225 

1865 

2233 

1“66 

106 

1386 

226 

1306 

2225 

1400 

10 6 

1460 

10 0 

1466 

225 

1480 

226 

1486 

2225 

1405 

2225 

1406 

2225 

njs 

1406 

1^ 


Belmont 

Ij<viikr(wn Pa 

1 

22 0 

152,5 

Krebs 

Bellexup O 

1 

226 

IWK) 

Perfection 

MI>UUii)h))|H 

I '4 

22 5 

1645 

Maivar 

Scranton, i^n 

IIP. 

25 6 

looo 

Pionoer 

< liM ago 

1 

22 5 

1660t 

All Amern an 

Frrmont O 

1(4 

19 6 

1015 

Kiaud 

1 1 III r ford V\ is 

1 


1585 

KZ 

t liUago in 

1 

22 5 

1956 

Gnrford 

I inin n 

1 

21 0 

15IHI 

( uliimbia 

i (ihliae Mich 

i4 


1950 

•Nash 

VVntfiun 

KMindia \\ IS 11*/^ 

1 tn J N i 1 

22 4 

1505 

IfXMlt 

UaiiiK r 

Kisai 1 

b liiNlnuj, N Y 
Hartford \V Ja 

22 5 

1970 

1976 

•l>eurbom 

« Idiago 

1 


llKHI 

Keyatoiip 

Oaks Pu 


22 6 

1075t 

HenderHon Bros 

KZ 

( nnihiidi.e Mass 
( liii ago 

4 

22 5 

H2>0 

1650 

•I b arbdi n 

Duphx 

i liu ago 

LuhsIiil Mil h 


22 5 

lOsO 

1985 

<. A\ \V 

KenruH 

MiiidirNon la 1 


165<)t 

TriuiiKlo 

St JolniH Mich 

22 5 

1085 

Diiii\ill( Pa 


10 6 

1A50 

•B( sei im r 

Phlladplphia 

VA 

22 5 

1005 

DUlt 

\\(MHlha\in N Y 

1 

10 5 

Rm5 

Hi ndf PNon BrnN 

( anibridgi Maan 1 


2000 

riotfrcilHon 

1 tetroit 

1 

2*2 5 

i(*or> 

() K 

< Am Okln 

2 

25 6 

2000 

Sandow 

(Miuiiko tl ts. 111 

1 

Too 

1605 

Bill 

Oltiinma 1 i 

I'i 

22 5 

2100 

Standard 

D( truit 


22 5 

1605 

•3 itfiii 

1 irtin O 

1‘^ 2 

27 2 

2160 

Huffman 

Llkhnrt Ind 

Vi 

22 5 

B*05 

IVafhi 

St I niiiN 

' 4 

22 5 

2145 

TraOit 

St 1 (HUH 

J 

225 

]twr> 

Kidnlir 

1 liiKliing V Y 

1 

22 5 

2156 

Gramm Pioneer 

Limn O 


2*2 5 

17<H) 

( oiiiNird 

( (HU (ird N H 

1 

22 0 

2156 

TralTlc 

St Lotiik 

1*4 

5 5 

1750 

Pm kor 

Milw lukpi 

VA 

25 6 

2156 

O K 

Okav dkln 

I'/i 

22 5 

1750 

Uiiini Iv 

1 1 1 orti ind 

lU 2 

22 5 

21 '■>61 

•Gary 

(3yr1pHfla1e 

<!iir\ liiil 1 

riv<). I» Tl I’. 

>*> i“j 

1775 

178.5 

•Nnah 
t orliilt 

Ki unslia W in 
Tliiubrhoii N 

2 2 ' 
r 

22 5 

2150 

2176 

Lnrrabee 

BlnKhnmtuii N T 

Vi 

27 1 

1785 

tinutiiii Ibom i_i 

1 iimt () 

D/ 

22 5 

2175 

Veiifl 

Mollm 111 IVj 

IMkh irt Ind IT^ 

2 

22 5 

I78.5t 

III Ihir III 111 

Mbntnwn Pa 

o 

A5 6 

2185 

Huffman 

> 

22 5 

17A5 

Anlorar 

Vnlinuri Pa 

1'^. ^ 

ISO 

22(M) 

Moreland 

I tirli ink Cal 

T 

25 (t 

ISIXI 

KeariiH 

I >iun ilii Pu 

n 

25 6 

2266 

Kankakee 

Kaiikiiki f III 


22 5 

1800 

V s , 

( UK nihiid 

IP 

22 5 

22-5 

TV isoonain 

Madi'^ciii 5\ IS 

1'/ 

».> 

1S50 

11 il Pnr 

< h M land 

1 

25 *1 

22'>0 

Betr 

IXaumioiid Ind 

1 

22 5 

18,50 

Krnuorth 

Si n(tb 

1 

22 5 

2256 

Hurlhurt 

HarriNbiirg Pa 

1 

2*2 5 

1850 

\vailiibli 

* bii go 

- V// 

26 4 

2251 ► 

Dart 

AVdti rloo In 

v^ 

22 0 

1850 

TT( mil nuin BroK 

( ambndgp, Mn 


2A50 

T>*01t 

Woodinwn N Y 

2 

21 0 

18fi() 

•Nash 

Ki Modm \\ IS 


2256 

Stewart 

Buffalo l^/j 

o 

2*2 6 

1870 

VV ilvinn 

1 >t rroir 


2*2 5 

2270 

TT S 

< iiicum iti 

IM 

226 

1875 

KZ 

( lurago 


22 5 

2275 

Kngle 

St TamiH IVA 

22 5 

1876 

'rriniigle 

' dins Mu |i J 

22 5 

22S5 

Nobla 

KindalhiPe Ind 

D4 

OO FJ 

181M» 

Rugplt n 

All AmericHn 

Saginaw 

J 1 

A5 6 

2295 

Snndow 

Fliiingo H'ts, 111 


225 

1896 

rromoiu O 

o 5jr 

196 

2345 

lirlglrTru. 

Siginnw Mich 

2 

A5 6 

1806 

Clydewlale 

( hdi o 

I Vi 

22 5 

2360 

Mtiuienpolis 

1 

220 

1900 

Moreland 

Bnrhank ( nl 

iv: 

25 6 

2350 
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•l>e pend able 
(tnrford 
Heldcu 
1 >cnby 
•Traylor 
*1 Jearlwrn 
Kittle 

Whit( 

\\ iichoHi rt 

(jotfridKoii 

I'ntriot 
I’win ( ity 
I) Olt 
1 duplex 
A\ uiluble 
*0«ry 
( ohniibju 
latrnilx t. 

\ttPi bury 
lh>rriH 
Sulliv till 

Hi liarlit 
ltr\tiU>u 

W aikt r JuhuHoii 
HnrJburi 
•UondntkwHi 
I S 

W ilfox Trux 
Ariiiltalt r 
Bill 

Jtehnont 
( orbitt 
MiiNti r 
IluinUr 

KuiikuktH. 

Hu w art 
Triiirn 
Kn bN 
Uul I' nr 
Act. 

Con ford 
13nr\< y 
(MycieHilule 
Crtiinm Pioneer 
P( rfrt Uon 
Noble 
UufTinaii 
•Titan 
V\ iaeouHin 
•Tiffin 

KalunmKoo 
T>l Martini 
Buffalo 
Available 
♦NuMh 
Snniio^K 
Triangle 
Standard 
Front JMi\( 
Wnchuselt 
Oart 
Oneida 

WilMOIl 

Mon land 
•Traylor 
•(Jury 
Krena 
Si I di n 
KiuhlI 
K/ 

Afaaon 
•lii HOI mi r 
Muccur 
Harvey 

0 K 

•Itenendnbb 

rolunibiu 

Porbitt 

1 >unl( X 
Hnlllv nn 
Pl>dp«dale 
Oonbv 
Ofihkosb 
B( tz 

Belblelmm 


E St Louia. Ill V/j 2 
Uma, O 

UchatTp N i 1 '/j 4!(5 
l>i troit 2 

Allentown, Pa IVj 

( hicago J 

St Luuia 2-d 

( leveluml % 

lutiiiburK MaHd 1 

Detroit 

Muvolock Nob 2 

Miunoapolu 2 

Wofxlhavtn N \ 
Lansing, Mich 2 

( hlcugo J Vj 

Oury. iud 2 

I oiitiiif, Midi 2% 

H gb Urn, N i 1 ' j 2 ‘A 
Buffalo 1 Vi 2 

St UniiH 1 

ItofbfsUr N \ ] ‘4 

( ineinnali 1 ‘/j 

1 bltudi Ipbin 1 14 

Woburn, Muhm 
U arriHburg, Pa 1 ' j 2 
Lbiciigo 1 Vj 

( Iniinnati 2 

MimuaiKiIie D 2 

( lufiniiati l'4i 24 

Ottumwa, la 2^^ 

lawiMtiivMi, la 2 

ilind(ri4on N i 2 

( hifiigo 1 i/j 

h luBhiiiK N \ 04 2 
Kankakei 111 J'b 

Buffalo 2>. 3 

St Louis 4 

IbllMIH D 1 U, 

( Ifvolnnd I % 

New ark () 1 

t oiK'ord Nil 1 > j 

Ilarviy III 2 

< Ijde 0 2 2Uj 

1 imn D 2% 

MiniuaiadiH 2tj 

K( ndnllv tile Ind 2 



2850 

•Rowe f 

.Laucaater, Pa. 

2 


8800 

Old RellkUe 

. . <^e«go 

. 5 

86.1 

226 

2876 

Pierce-Arrow ••• 

Buffalo 

2 

25.0 

8800 

Sandow 

C^cagd H*ts, lU 

6 

8T2) 

22 6 

2376 

Northweatern •• 

Seattle 

2 

27.8 

8300 

Kalanuttoo 

Kalamaauo, Mich 

6 

400 

226 

2376 

Mack 

New York 

2 

28J) 

8800 

Hurlbart 

UnrrUborgt Pa 


822) 


2890 

Northwuy 

Natick, Mass 

28 

245 

3800 

Clydeadale 

Clyde, 0 

6-7 

atu 


2390 

Super-Truck 

Waukecau, III 


256 


•Tiffin 

. IWn, 0 

6-7 


256 

2395 

Clydofldolo 

Clyde, D 

2Vj 3V5 

824 

8800 

WUaou 

Detroit 

5-7 

30.1 

22.5 

2400 

•Traylor 

Mtentowu, Pu 

3 


8800 

Witt Will 

Washington, D C 6 

46 0 

273 

2400 

Gramm Pioiiu r 

Ijimn O 

3 

28.9 

8300 

WlaouQsin 

Madison, W Ih 


861 

256 

2400 

Acoaon 

l)etr»it 

8 

256 

8360 

Pierce Arrow 

Buffalo 

4 

324 

250 

2400 

Attorbury 

Buffalo 

2%^ 

2722 

38% 

Si haclit 

Cindunutl 

i 

824 

256 

2400 

U S 

C^incinnali 

J 

256 

3376 

Moreland 

Burbank, Cal 

5 

591 

24 0 

2400 

Dorris 

Bt JjouU 


289 

3400 

KZ 

(Tbicago 

i 

sai 

26R 

2446 

Schucht 

4 iiiciuiiati 


289 

3400 

Three Point 

New York 

6 

28.9 

26 4 

2460 

Mack 

New York 

2% 

280 

3406 

Pierce Arrow 

Buffalo 

6 

82.4 


2450 

Sterling 

Milwaukee 

> 

30 6 

2440 

•Traylor 

Mlentoan, Pu. 

6 



hlkiiurt liitl 2’^ \ 

MUwauKii 2 % 

Madison W Ih 2 

liffin D 24 i 

Kulumuzoo Midi 1 Uj 

Sail FrantiMu) 1 Vj 

( laroiuv, NY 2 

C hifUku 2 

Ki nosha Win 2 2Vj 

( bicago 11 ta, II! 2 >4 

St JobiiH, Mull 2% 

Ootroit 2>4 

Bntn Hbr Midi iW 

Flti blnirg Mukn t % 

W ut( rloo lu 2 

( nin Bay 1% 

l>p troit 2 Vi 

Burbank ( al 2 

Allentown l*a 2 

Gnrj I ml 

BdJivno () 2'^ 

Rudiisti r, N Y 1 Ji/ 

Uartfnrd W ih " 2 ' j 

( liieaco 2*4 

1 >L troit 2 

Pbilaib Iphia 2’A 

»S( run ton Pn 1 Co 

Hurvo> 111 2(5 

Okay Okla 2‘ 3 

(Mileago 2*/{ 3 

1 ontnif Mu h *3 

lleiub rflon \ ( 2Vj 

Lansing Mich 2% 

lioobiMUr NY iVi 

( Ivde D 2*. \Vi 

I >etroit * 3 

Oshkosh W iH 2 

Ilaminotid Ind 2Vi 

\ilentown l*n 3 


Stewart 
Muck 
Parkrr 
Lange 
Buffalo 
•Betwoiner 
Old Ri liable 
VS 1 ru\ 
Kalamiusoo 
Ntirfliwosu rn 
I^une \rrow * 
Bdinunt 
Moreland 
3 w in ( ity 
Ibinlex 
Ruinii r 
Soldon 
Larraboe 
Krebs 
(^oneord 
Mnccur 

W^dkcr- John sou 
•M itan 

KZ 

StundanI 
Klssd 
VVils<m 
iVnbv 
( o Ilford 
Sttrling 
•Hi ndrlcksun 
Miu k 
Kenworth 
(larford 
TTltimate 
( orbitt 
•Ciary 
WncluiMtt 
•Traylor 
Sehncht 
Aeo 
Muck 
Noble 
Krebs 

Gramm 1 loiu 1 r 
Oshkosh 
Handow 
Pagtsd 

Ainenean 1 n b r ce 

VVlln>x IVux 

Hurver 

O K 

Lnion 

Sullivan 

Pljdi sdale 

Kalamazoo 

l>oublo Drive 

White 

Cinenla 

V 8 

Duane , 

Ltirrnbee 
•1 Iran 
•Rowe 
Super Truck 
Uurlburt 
Aeason 
Arinloder 


Buffalo d‘/j-4 

Ntw York 3 M 

Milwaukee 2'/ 

Pittsburgh 2v 

> Clarence NY 3 
Philadelphia 4 

(*hi<-Ugo 2V 

Miiinuapolis 
Kalumueou, Mich 2n 

Sf attic 2V 

Buffalo 2 

LewiMtown, Pn 2 

Burbunk i til I 
MiiinciipoliH 31 

LuiiHing Midi 3V 

btuMliing NY 2U,: 
Bw beater 2^A v[/ 

iliii^bunitoii 2*.-.lv 
Ibllevite, O 2V 

( oneord, N H 2''! ^ 
Scranton Pa 3 
Woburn Muss 3 

Milwiiukeo IV 

riffiii, O P/jd 

('Licugo iV 

IktroU 3K, 

Hartford W is 4 
iKtroft P 

1 )ctroit 4 

( oncorti N 11 2 

Milwaukee 2V 

t^bicago iV 

New York 2 

Belittle 2K 

Litnu, O 2i< 

Hill^de, NT 3 

IlendKoii, NC 3Bj 4 
(Jury, Ipd 3t 

Fitehburg Mau 2V 

VIkntown Pa 3 

( inciiinatl 3 

Ni wiirk O 3 

New York 2*‘ 

KcniiuUville, Ind 3' 

Belli viie, O 3V 

Lima O 4 

Oabkosh, WIs 2\ 

( liieago n ts, 111 3< 

Ottklttud, ChI 21/3 
Elmira, NY 2V 

MimuiipoliH 31 

Harvey 111 3i 

Okay Oklfl 31/ 
Buy ( Ity, Mieli 4 

Bochester, NY 31 

(Ivib O P 'i 

KnlHmaxoo Midi P 

Benton Harbor 4 

( leveland 2 

(irmi Bay Win 3' 

( incinnuti 4* 

Sun Francisco 2'< 

Binghamton 3 4-4t 
Milwnnken 5 

Liincnater, Pa 3 

W aiiktgon 111 3V 

Trarrisburg Pn3'4 4 


Ib’troit 
( liu innnti 


'Rowe 

Lannister Pn 1 Vj 


3000 

AvailubJe 

( hi( ago 


32 4 

4175 

Mack 

N( w York 1 % 

256 

SOtk) 

SfbUn 

Itoohestar 

3% 5 

32 4 

4175 

Fngrnl 

Dakluml Cal 1 2 

22 5 

3000 

f otfredson 

I >ptroit 

4 

32 4 

4175 

Pnrki r 

Milwnukei 2 

2.56 

3000 

Master 

Chicago 


824 

4100 

Witt Will 

WaHhington 2 

27 2 

8000 

F w n 

( liiitniivillc, YV 

IS 3 

36 0 

4200t 

Wilcox Trill 

Mlnm apollH 2* 2 

200 

8000 

White 

Cleveland 

3Vj 

28 0 

4200 

Patriot 

Ilinelofk Nib 1 

32 4 

8000 

Nnrthway 

Nutick Mass 

3*/ 5 

24 5 

4200 

Rainier 

riiishiug NY JJ'V 

27 2 

S090 

(’Ijdemiule 

< lyde, 0 

3Vi5 

361 

4200 

Ki nworth 

St attic 114 

25 6 

311X) 

Oarford 

Lima 0 

4 

324 

4200 

Antn( ar 

Ardmore, Pa 2 1 

25 6 

3BK> 

Autocar 

Ardmore, Pn 

4 6 

280 

4200 

W iHconsni 

Mmlisoti W IS 1 

TJ4 

HOfl 

IV Martini 

Ban Frnnciseo 

4 IV 

20 0 

42R<* 

T niuit 

BiiytMty Ml.b 2*0 

25 6 

3150 

Hnl Fur 

( level and 

3*5 

32 4 

4260 

Nofile 

K( ndnllv tile Ind 2% 

2H0 

8150 

Old Reliable 

( hiengo 


32 4 

4250 

Uurlburt 

Harrisburg Pa 2% T 

290 

3150 

Corbitt 

Ihnderson, N 

C 6 

360 

4250 

Armletler 

< iuoiiinati 2% Ti^ 

289 

3160 

Atterbury 

Buffalo 

3Vi-4 

32 4 

4275 

Available 

{ liifugu 2*0 

26 4 

3160 

American 

Portland, Ct 

4 


4275 

Gntfn dMUii 

l>itnilt 2’V 

28 0 

8175 

Ward La France 

Flmira, ^ Y 



4200 

( orbilt 

Mend an N t 2*0 3 

32 4 

8195 

Parker 

Milwaukee 


824 

4m 

W hilt 

( bvelauil ' ”4 

280 

3200 

•Tiffin 

Tiffin 0 

. 6-6 


4300 

Si luieht 

( inelnniUi 2 

25 6 

3200 

W ilcox T*rnx 

Minneapolis 

6 

862 

4350 

W'arbuHf tt 

Fitchburg Mass 2 

27 2 

3200 

Dorns 

St 1,o!iia 

... 3*A 

280 

4400 


Oneida 

Olympic 

DOB 

Sterling 

(larford 

W hit( 

Tdtimate 

( om*ord 

\i I 

l»i Martini 
Ann rii nil 
Hal Fur 
Selden 
Witt Will 
Master 

Wftrtl La France 


< hicago 2 ' j 

( r»*4n Bav, Win 2*A 

Tucoiiiu W Jish 2 vj 

Womlbavrii N Y 3}(5 
Milwaukee 

I ima O IVj or 2v5 
(iMdand 2 

niUdde N T 2 

(Ymeord N IT 2 

Newark O 2or2V4 
San Frandflci) 2 2% 
Portland r<inn 2% 
r’levdiind 2% 

Rochoiter NT 2% 3% 
W nshington * 3 
( hicago 2% 

Elmira, N Y 214-3^5 


Hainier 

Scfancht 

Lange 

Maocar 

(>ramm Pioneer 
•Oary 
Seltfen 
Maater 
Standard 
Kenworth 
•Rowe 
Perfection 
White 
IT 8 

PerfecBon 

Snper-Truck 

Amerteui 


Flushing, N Y,8%-5 
« indnnatl 4 

Pittaburgh 3V 

Scranton, Pa 4 

Lima, O fi 

Gary, Ind R 

Uuebeater 3V,t-R 
rbicago R 

r^etroit R 

Seattle 3 V 

Lnneaetor. Pa 4 

Minneapolii 4V 

rievetond R 

rmcinnad R 

MinneapoUa R 

Waukegan, 111 R 

Portland, Ct 5 


•Hendrickson 
Sterling 
Don by 
Gutft^sou 
De Martini 
•Rowe 
U-Olt 

Ward La France 

Amer La France 

Mack 

Solden 

Atterbury 

Fageol 

(»nrford 

V S 

Itoane 

Pierce- Arrow 

Rainier 

Mnccor 

Pli rce Arrow 

Parker 

Master 

Availabln 

Sterling 

Amcr La France 
1 Itimute 
Mnek 

Super 3'nick 
Fagcuil 
M ack 
Sterling 
I>oani 

Old Reliable 
Mm k 

Mucl lonald 

Sterling 

MucDouald 


Ohicugo 6 

l^lwuukee 3^ 

Detroit 0 

Detroit 5 

Han Francisco 4-6 

Lancaster, Pa 6 

Wootlhttvtn, N Y 0 
Elmira, NY 6 7 
Elmira, NY 3V 

New York SV 

Rochester 6 7 

Buffalo 6-6 

Oakland, Col 
Lima, O 6 

Cincinnati 7 

San FruucUco 3V 

Buffalo 6 

Flushing N Y 6-7 

Scranton, Ptu 6 

Buffalo 7V 

Milwunkee 6 

Chicago 6 

Cliicago 6 

Milwaukee 6 

blmira, NY 6 

Hillside, N J R 

New York R 

W uukogan, 111 7V 

Oakland, Cal 6-6 

Now York CV 

Milwaukee 6 

Sun Frnudsco 6 

('hicago 7V 

New York !</ 

Sun Francisco 5-0 

Milwaukee 7V 

Ban F rnnci8co7V^ 15 


Tnuk* of the following rntingi nnd S A E horsepower 
are offereil by the manufacturers indicated, under a policy 
of quoting pricea on application only from n prospective 
purchosir We are tberefort uiiuble to list theiie in their 
proper places in the table above 

Aeine Cadillac Mich, 

Brockwav Cortland, N Y 

1 1V^2 (26 6),2Vi3 (2722),8iA-6 (82 4), 6-7 

(26,1) 

Chicago Chicago 

IVi (256). 2^ (266), 3 (324), 3^ (824), 5 (324) 
•Commerce Detroit 

D/j. 21/, 

•Day FIdcr Newark N J 

IV. 2 2RJ, 3, 4, 5-6 
Diamond T ( hiengo 

'“.m 

Vederal Detroit 

1 (a-i-l) 1% (226), 2Uj (272), 814^ (824). 6-« 

(tKi 1 ) 

Fulton Fnrmingdale, N T 

IlUj (22 6), 221;^ (226) 

G M C Pontiac, Mich 

1 (106), 2 ( 25 6), 8Vi (324), 5 (324) 

Hahn Hamburg, Pa 

1 (256) IVj (25 6) 2 (27 2), 2i/, (2722). 3 (82 4), 6 
(324), 6 (86.1) 

Indiana Marlon Ind 

1 D/, 2, 2, 2Vi-3, 31^-4, 6 7 
International (^hicago 

I (106), V/j (225 ) 2 ( 22.6), 8 (282)), 6 ( 28 0) 
KilJy Springfield SpHngfiold, O 

l‘/j 2% (340), 3Vi (324), 816-5 ( 324), 5-7 

Menominte ClintonyiUe, Whu 

^ (^oV’ 

Ogden Chicago 

I, iVi. 2t/„ 3V4, 6 
Republic Mmn, Mich 

1*4 (222i), 2 ( 226), 3 ( 25 6) 3 (272), 4*^ (824) 

Sanford Syracvwo N Y 

IV!2 (224),2%-3% (2T.2). 3%*6 ( 82 4), 6-7 (824) 
Six cyllndera % V/i (27 8), 1% 2 (27.3) 

Serflee Wabash, Ind 

1*4 (225), (266). 2 ( 28.9), 3 ( 28.9), 4 (32.4 ) 0 

(32 4) 

Signal Detroit 

/^R), 2% (272), 8*4 (272), 6 (824). 1% 
(96.1) 

Transport Mt Pleawint. Mich 

\ (222S), 1% (22 6), 2 ( 25 6) 3% (28.9), 5 (83.6) 
•United Grand Raplde, Mi<dL 

1^4 2, 3%. 8% 


Januaky. 1924 


SCIENTIFIC AMERICAN 


46 


Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 


HOW MAY A PATENT BE OBTAINED? 

A ll proceedings in the Patent Office, the miniiiterial department of the 
Government created for the purpoae of carrying into effect the right 
of protection of inventionB given the Constitution are governed by 
the provisions of the Revised Statutes. Where the Utter do not specifically 
control, the Rules of the Patent Office itself apply To obtain a patent (he 
inventor, or if he is deceased, his executor or aaministrator, must make appli 
cation to the Patent Office in the form prescribed The application ronsists 
of a petition to the Commissioner of Patents praying for the grant of a patent, 
a written specification of the invention, an oath regarding the appiicant’s 
inventorship, in most cases a drawing, and more rarely the application is 
accompanied by the deposit of a model or of specimens. The application 
must also be accompanied by the payment of the Patent Office fee The 
actual acope of the invention, of which the patent affords a monopoly, is 
defined by the claims forming part of the apecificatlon A patent claim is the 
definition in words of the actual patentable invention m question It is prob 
ably the one moat difficult expression in the English language to formulate 
It must be clear, terse and precise. It must not be too limited and it must 
not be too broad As a general proposition, the shorter a claim, the broader 
its scim, for It must be remember^ that every patent claim must be con 
sidered in its entirety and, therefore, every element or feature included 
therein is a definite limitation That a patent may disclose far more than is 
actually patented therein will be readily understood when it is considered that 
in order to make clear the actual and specific advance in the art involved in 
the invention, it may be necessary to show it in combination with a great deal 
more that Is already old in that art The progress of an application through 
the Patent Office, its so>talled prosecution before the inbunals of the Office, 
is often a complicated one The Patent Office Examiner cites as pnor art the 
neareat references in the form of issued patents or other publications, reject- 
ing some or alt of the claims originally presented Thereupon the applicant 
has opportunity to present new claims, to modify those already before the 
Office, or otherwise to correct and amend the application until finally the 
applicant and the Examiner are In accord as to tne scope of the invention 
which may be patented As much of this procedure is hedged about with 
technicaU considerations, niUs and regulations, it is most essential that the 
application be prosecuted by one thoroughly skilled and experienced 


Pertaining to Aeronaut ica 

""glider.— -W IffneuiKB, 68 W 924j St , 
Now York, N Y Amona the objects of this 
inveption is to produce a luotorless lauvier 
than air machine which is so constructed os 
to permit of the carrying of an operator ond 
the main ten an ce of the machine in filght for 
an appreciable length of time by the otilisa 
tion of air currents. A further object is to 
proiide manually adjustable wings constituC 
ing climbing surfucea and a foi>t actuated 
elevation controlling rudder, whereby the 
operator may readily control the machine 
after a take-off (See Fig 1 ) 

Pertaining to Apparel 

BRASSIERE —I PagM, c/o Star Braa 
alere Co , 80 W lOUi St , Now York, N Y 
invention relatci to a combined brasslero 
and camisole, and has for its object to pre 
sent a construction wherein the garment may 
be quieUy and eaaOy applied or removed by 
the person utning the device A further ob- 
ject U to provide a brassiere having an open 
Ing near the front and a plurality of securing 
members together with n flap for presenting 
a continuous smooth surface over the fasten 
ing members at the fr<mt of the garment. 

FASTENING DEVICE FOR OCFFS — 
A L ThobwtoN Box 559, El Paso Texas. 
The object of the invention is to provide a 
fastening device which cannot bo accidentally 
detached from the cuff although adapted to 
be easily applied to or detarbod from the 
cuff by the person using the device The de- 
vice Is simple yet omamiiitul and attractive 
in appearance it is aloo durable and may be 
easily manufacfiirod 

Chamtcml Proceaaes 

CARBURANT FOR ALCOHOL— J M 
A Chkvalier, P Bourcft and H Rko- 
JVAiJtT r/o J M L Chevalier, II Rut do 
Mademoiselle, \ erHaiUes Seine et Oise The 
Invention relates to a prooias of curburalion 
of alcohol, the object of which is to furnish 
the alcohol wltli volatile ptHalucts rich m 
carbon and capable of imparting to it n 
calorific jxiwer comparable to tiiaf of petro- 
leum bensine The process is char tie terize<l 
by ths addition to the alcohol of volatlb o|! 
of resin of a mean density of 0 nmJ a 
light oil of acetone 


Electrical Devices 


REFLECTOR AND LAMP SI PPOR V — 
R S BoADLtT 250 8 Hunker Mill Avc 
Lob AngeloB, Cal The invention relaltM to 
lighting fixtures An object is to pnivide n 
support for a reflector and incandesccut 
lamp, which will permit of Uil lamp and 
reflector being mlJuRtod to various positions 
whereby the light from the lamp may be 
utiltxed at various nnghs to best advantage 
The support is simple in eonstruction, oiisy 
to manufacture and >ory effective in carry 
Ing out its purpose (See Fig 2 ) 

CALLING DEVICE— W L Whidden 
Box 75 Morgan Hill, Ooi This invention 
relates to calling devices for telephone cx 
changes and is deslgneil principally for nmnll 
telephone exchanges such an private branth 


or the 40 drop camp boards nawl by the 
I nJl^vi f oiernmont. ^Tio objett is to 

substitute for the drv batterioH for 

ringing or onlling an induction cvul utiliring 
its alternating high voltage enmnt for ring 
ing the bell thereby saving from 48 to 1)1) 
bnttrriis 

MOTOR l>aiV]N CIRCUIT CAR 
RIAGF— S H SriAKPSTEEN Tennfly, N T 
MTie iiUfntion nliitis to tlectricnl distn 
bution and partienlarlv to nioauM for dis 
trlburing the same through a travi ling mem 
her lo a Hoooiid trav<ling bimnb< r mid h 
for Its ohjf‘et to provide a CfinstniLlton 
wherein tin rleetric current may be sup- 
iduHl in liny (|uantit> at a ininiinum cost 
over a innxlinuni an n By tills invention of 
universal eirruit tnrHnge, <urrnit may bo 
distribiitf^l fop rnilrond use tannl niivign 
tion, Htom. unarnes lumbering and ngru ul 
tnrni purpowcH with an arrangement vvlnn^ 
by the vehicle utilinng the current is pir 
mittod movciumt in nny dmetion 
BLEXTRIC IRON— J LtwiSKT and \ 
HedtrIoh c/o C W Froessel 971 Broad 
way, Brooklvn, N Y An obieet of th* inven 
tion Ih to provndi means wlureby iin i hi tne 
iron cun he mounlid on ii stand and wlnn 
diHixiReti tlnreon in a pnrtieulnr position will 
rtctive heutMig current, hut when disposctl 
in u diffcn lit position will not reccivo the 
heating eiirrint A further object Is to pro 
vido ft stand with whidi eloctrirnl mu hnn 
ism Ih nHsrw iated for aiitomnticidlv turning 
on the current 


DUl ( ELL PRIMMIY lUTTIRY — W 
H Doe c/o Doc Klectncu) Devici fo Day 
iiiid AN ftter Sts Kent O Among tlie nb 
jectH of the invention is to provide a dry 
cell primary biitterv arranged to pirmit the 
iiHi r to readily replace u used up cell by a 
new one and to nvivc the buttery, in case 
itfl inirgv is run tfown by merely adding 
water to one of th* tlrv-c* U elements 7 ho 
battery is partUulurly SLrvioeable for use in 
portable flash lamps or htaring deviiTS 
THI UMOSTYTK SWITl UING DF 
VICE FOR FLl< rTRB IU(>N8— F Trn 
MIN, e/o N M rddy Aljiina Mnli Tin 
main object of tins invention n sidts in tin 
provision of a thLrinoMtutieuily operutMl 
switi h conNtniitfd to oju ii uiid break thi 
cle< trh cinuit at a preiietprmincd trinpeni 
ture nod nn huh rombnir<l tlierfwith to fire 
vent tin swiuli fnini Ininj, < 1 O'Neil agiiiii 
until tlip iron lmi CT«dH<l br ii drhnit* 
amount. AnoUn r obnit n miHi-M in con 
Htructing the switch m mn b nmnnor that it 
may be at anv tinn rde ised inunuallj 


I Of Inter est to J* «J*mer« 

' Min^IOD OF \NI) Aiti'AUAI I S FOR 
SI I FLYIN(, YN VTl U 'LO IRllti.AlION 
DfT( LIES — (« T f^TERa roiunibviR, Now 
Mexico Tin objict of tin invention is to 
providt n iinthod nod nninirnTus of the chnr 
luder discrIlMit whenhv un udf^qiiato and 
nnifomi «<oppl\ of water mnv b< had from 
I the w ater 1)0 irlius sniid of a rlvir bed nt nil 


tiinoH irnspuctivt of Hood or drought a con 
diiir lending to the irrigntion ditch to aupply 
the water 

Ml //Li — L M Kasmushfn Box 74 
I>eschutis (^rt An object of tile Invention 
is to provide n light wt Ight muzzle with nd 
JuatubU means for fruntrulling the graxing 
activity of an auimiii bo that the quantity 
of gruBs or other vegetation accessible to tlio 
animal varies us rvH|u)reil during different 
sousous and under difftrcnt condiUu/ia so 
that the ntilmnl may be prevented from eut 
ing excoHslvo (pinndtieti and tJie consequent 
bloating Tln» device when Jn position does 
not eliftfe or Intcrfori with tho movement of 
the animal s Ja&a 

HVRVi st™ frame coNimiur 

TIGN — M D ICabt tdO Calvin St Ben 
dletoii Ore An object of the invention is to 
provide n frame construction which i>ormtts 
a proper leveling of (hi frame regardless of 
tin angle or side hill indinntion and which 
muintains the wheels in a vertical position 
nnd the friiinu relatively low to the ground 
and lit tin same distance from the ground 
at oil leveling isisitinns 'J’his franit permits 
of u proper leveling tillnr on flat ground or 
on the liillHidt s nr ineliidng siirfuios 


Of General Interest 


ANT TRVB— J W Pollock Soldiers 
Ilomi* Suwtille C ul Tin Invention relates 
particularly to u trap designed for catching 
ants un object b( ing to provide a trap of 
this Lhiirueter from which an inwet cauiiot 
CH( upL and iIcNigncd in Huih ii in a ant r that 
lints or c)th( r insf'ctH un tinlucid to eater A 
flirt hr r obfect is to provide a trap wliieh will 
be siinpb pnirticnl rusy to clean and luex 
pciiHhe to niunufiictiin. 

( OMHIM D S'lOUM S VKH AND MIN 
DOW hi ULLN ~n V Lvduf 802 D(ir)oa 
St, Riiymond, W usli It U the object of thU 
invetitu)!! to combine with a window screen a 
Htorni sash winch will pnvent ruin coming 
through lilt serein and thus onablr the win 
(lows to Ih iilwavs open nnd screi nevl during 
a stnrm It i« iiUo an objict that thi com 
hinetl shkI) mid serrrn be udnpti^l to bo 
lasilr isiHitinmd in tin runway of the lowir 
window sjikIi ( StS- Fig 7 ) 

hi Misnt \L lU t t)ia> \ND FILING 
DIAK P— F W WoouiM 151 lUmh 8t 
\rliiit,l(in N I It iH tht aim of thia Invon 
tion to provide a HtnliHtuul n cord and filing 
HVstem w In p bj n (Oinpicti and ncenrnte rcC 
ord of all tratistn rions bflw<tn u mauiifiic 
tiirer nnd a i usirnm r together with the na 
tun of tin article i tr mm fit kept It is 
a fiirtln r obnet to providi meaiis bv whldil 
iin mtri rbrk mnv kn p Uio roconi ciimplcto 
nn<l irp to dat< It rs not urtesaary for him 
to mnki diiTinnt (iitniK in different lerlgers, 
the fobb r coinprlNing piMird Bhetts for in- 
df xing men linndiM iKuight and wold, sum* 
man nnd p enpitiibitinn thuH saving a great 
aniuutil of buokkifpiiig (Set Pig 4 ) 

riAY SniNrJLE IRAK K \Mt WALL 
t t iNhT'RT (’H M >V — A II VKnoNv'ouRT 1 r 
H) t Bark Am New York N \ Tin in 
VMition has for its ohj) et t*t provnb a build 
iMk Hint of (liv prrferahh fnrini d hollow 
and also formiMl as un inti rloeking block 
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pmtiucitig a wall Htnicturti wliirli will eiimu 
latp in appoaruntM, fffcrt, niul aterproof 
npMa, tlio uHual type of Nlungln wall ronatruo 
tion tha hlork bring of aimllnr bIrp and 
<limrnaionR to that of tho ^^ntlard Rhinglo 
wall 4*nniitriictluii ^ 

DKTACnABLF HANDLK FOR 
BROOMS — W H Zactirt IlnmphroH St 
and Soutlifirn Ry , Atlanta On IIjp invcn 
tion has for ita objpot to pro\ifk ii broom 
having a dctacbablo liundk aduptofl to be 
poiiitlvtily and rigidly anNoclutml with the 
broom Hlrncture and wliirlt in of nimplo and 
durable cotistniction (nidlv ettaolu^l to tht. 
broom head and comparatively inLXpeiiiive 
to manufacture 

TRAP— U M Bbitav Oju« Fin The 
iiucntiun relateii to a spring trap capotlnlly 
adapted for trapping mice rota and tin. like 
An iiuiwrtnnt object is to provide a wide 
ircutUe plate whirti not only acta or an apron 
to keep the baai of the trap clmn but also 
nets ns a <*onU>Lt m* mla r so tbnt if thf rat 
or niotiao stands tbereon the trap will be 
sprung A further objn t is to provide a 
bait t arrier imjmn iully adapted to rfceivn 
loosf grains 

Rro ANO mot rss hoii makivo 

SAML~R 8 MATtttfi 41 t Filmon St 
( orinth Miss An nb|M r of iIiIh liiv«ntiun 
is tliH prnviNinii of a proitss for forming a 
rug whereby the mg will lx more ornuinen 
tal more scrvictuble and more (ronombnl to 
inannfuctnre and whenbv the nb r of tlic 
rug will have in « ffeet n continuous flat sur 
fata whereby puckf ring or buckling up will 
be preventetl 

PANMNO nKVfPr-T RANtAPOBF and 
Jj PfOoKAHO G87 Ti»MUHt St San ]osc 
C nllf 'i’ho Invention nlntea in general to 
tbo tanning iniiustrv and particularlv to a 
device for facilitating tin packing of food 
products Min h ns string beans sspanigus or 
the like width for the pnrtKiRcs of conveni 
ence are nsiinilv pneked in upstanding tmai 
tion with the pits oh nrrangui tnibstantinlly 
parallel to one another tin device is used 
ns n means of aKsembllng tin protbicts before 
Cransfcrring them to the can 

(XirnFR atlN-R F Abmrtrono Box 
853 Ln Cjguc Kaiis The invention relates 
to a gnu wldch is operattd bv the gopher 
when the aniinnl is in tin Urn of Art 
w inn by destrui tion is nindt ct rtain the gun 
is positiontd so as to Im most effective in its 
pnrptmt \noth( r objict is to provide a gun 
which is simple reliable in operation and 
inexpensivt to maniifm tnrt. 

11 Af.- — T> Trat M e/o DritaTrauin Oo^ 
*17 K Jlind St NtwYork N Y Tht iiivtn 
tion huH for ItH ohjtH t to provide a Indies 
handbag t>r iMwkt t book of a pattern wherein 
a boadtd structure is presentfsl which is very 
inexpensive but pnsontM a very pleasing np 
petirnnit A furtln r object is to provide 
a stainjicd set of bbmks with lines gidding a 
worker in npplving the bends so ns to present 
the nppearnnee <if a woven struetnre 

VTR n UT.rR -AC irrATnooTB, 
fll_4 Tnstinf SL Chicago 111 An object of 
the invention is to provide n hair curler 
vvhidi mav Im' iistd n inultlplidtv of timoa 
with but little wear fin re to \ further ob 
ject is to provide a ibvln bv means of which 
tin hair may he curlctl or waved without the 
nltplkatlon nf brat The Hrvdce is aimpla 
and mav bo oosil> appllcil 

'^rn\T CtTV— L B TiRBrn c/o Tir- 
reli Mfg ( o rtrldgernan Mkb Among the 
obj»ots of this invention Is to provide n sprnv 
gun for spraving ctillngs nr tin like In 
whieb the itqnid Is thoroughU ntnmiae<i and 
RubsequentlT projected thmngh n suitable 
noxzlo further object is to provide n de- 
\iec in wbleh the ntomixeil liquid may be pro 


jeetovi through one «ir two noxales by merely 
turning the central feed tube. 

FOl irrAIN BRLSn~J V HoETiirB. 
54lfl 50th St, Brooklyn N Y Tht Inven 
tion rclatis to eoitibiiitd ooutuiuers and ap- 
pHeuturs for acmi liquid or past eoating siib^ 
stances aucb as Hhoc or stovt polishes 
Among the objects is to provide a brush or 
dauber which includes means for the accom 
inudatkm nf a supply of itolish and means 
for feeding the same as noevlcfl and means 
for shutting off the fcevl to privtnt waste, 
and means for rcplunishiug the supply 
MCANS FOR OBTAINING SPHER 
ir^L RELIFF IN PR'^rURF^*? — A E. 
IlurfELMON, 171 W 23r<I St New York N Y 
An obJiHt of the invontlon is to provide a 
device in which a picture drawn upon a 
flat surface having two dimensions may be 
V iewed tlirough a transparent plate and given 
the appearance of a picture having throe 
dimensions tbo third dimension reprcaanting 
depth fMiiicnvc cylindrical h nses of various 
p<^iwcrs lx liig employed to produce the re- 
sult 

FVSmONrJ) ANKLE ANT> ARCH 
SI PI OUT —A PONNU* 140 Itmbling «t , 
Itrookivn \ 1 The invention has for ita 
object to provide an ankle and arch support 
mon cspiiially dcsigncMl for inserting in 
biKjtH or sliocH of standord makes and slsos 
and faHliionevl to provide an aid to the foot 
piirtlcnlnrly when the wvurtr is exercising 
fliiahiug gulfing skating or Indulging in 
sports linbb to strain the foot the device 
(speviallv supporting the ankle bone 
FOLDING STO(‘iaNG STRETCHER, 
--IT \ BrHENPMFN liangor Pa Tin in 
vontinn relates to n stocking stretch* r which 
unfolded presents a proper form on whi* h a 
stocking may bo iiositloiitHl for stretching 
and flrying and when not in use mav bo 
folded to a compact bofly and easily stored 
The device is simple may be quickly folded 
and nnfoldcfl ond may b* adjusted to ac- 
commodate stockings of different sines 
IIANDIUNI) OK PROTFXrrOR FOR 
BASFB\LL PLAYERS— E Kobbf */o 
P ark* r St* ams & ( o , 800 Shoffield Avo , 
Brooklyn N Y The invention has for its 
object the provision of n simple device 
whereby the hands of a person playing a 
game sucli as baseball eapeciully that imr- 
tmn of the band over the bone joints may be 
protected from the impact of such an object 
as n hnsoball The device coraprisea a htdlow 
(iishluning moans of rubber which may be 
InfliitfMl, disposed on a band over one of the 
Joltits 

WINDOW CLEANING DEVICE— O 
nrxT»*B 418 Central Park West, New York, 
NY An objeet of the Invention is to pro 
\i*le a Himpk nuans wbtrcfby both of tbo 
(slasM surfafss of u window may be readily 
*leune*l from the inside without requiring 
the operator to stand upon narrow window 
ledges or attempt to reach tlie outiddt of the 
glass from wltliiu both of which couditionR 
may be difficult and dangerous 

STOPPER,— 0 J Crohb 140 Church St., 
New York NY It is the purpose of thi« 
Invondnn to construct a stopper so as to in 
sure the removal of fhc stopper bv means of 
a pull on the bottle or onntainnr and to per- 
mit n certain amount of adjnatment of the 
stopper transverselv to infaire a tight fit in 
tiip neck of the bottle the device is partlon 
larly adapted for fire extinguisher containers 
STOCK CARD-R H Rinn) Klamath 
Falls Oregon An object of the invention 
is to provide a card having means for Indl 
eating the cxnet quantity of stork on han^ 
and means to Indlcats the movement of the 
stock A farther feature is that the stock 
cord tmlicfltes the correct location of the 


stock so that verification may be made at 
any time by a person not thoroughly ac- 
quainted in the stock room 

SCALE — M M Muxk, 8436 Mt Pleas- 
ant St , N W , Washington, D C One of 
the foremost objects of this invoutlon is to 
provide a scale for weighing letters and 
other small objects. Another object is to 
provide a cheaply manufacture*! scale whiUi 
consists of a few parts stamped out of sheet 
metal and bent into proper shape, and to 
provide an arrangement of fulcruins pos- 
sessing a degree of yieldabllity which pre- 
vent the scales lever from jamming 

FLY SWATTER,— H W Mangold and 
A hL Manoold, 442 So flth St, San Jose, 
Calif An important object of the luvootion 
is to provide a fly swatur having a handle 
the forward portion of which is formed with 
an elongated loop about which a striking 
element sucli as a piece of rubber is extended 
and the striking element is provided with 
attaching portions secureil to the body both 
inside and exteriorly of the loop whereby a 
positive cuiinocUun is provided between tbe 
striking elemint and the loop, 

XRAY FILM HOLDER.— A HALLKJf 
BCBG, Fargo N 1) An object of the Inven 
tion is to proviilc a device having means for 
holding an x ray film in u desired position 
within the mouth of a patient, and for in 
dicRtiug to the operator the exact position of 
the film whereby the rays can be so directed 
that the s1in<h>w cast on tbe film wHU con 
form in contour to tht seltcte*! object which 
is opaque to the ravB. 

PH G — L Stkphenb 608 8rd St , Man 
ctU Ohio Briefly atat*xl this Invontlon re- 
lates to a packing plug preferably formotl of 
a single piece of wf>oiJ or the like and hnv 
ing a plurality of segmental sections adapted 
to b© inovcil longihidinallv with relation to 
eoch other so us to increase the cross sec- 
tional area of the ping A further object ll 
to provi*lc n plug which is of highly simplj 
fled construttlon 

HAIR iron —J P Oawkavm c/o J B 
Rose, Atty Box 275, Port Arthur Texas 
Among the objects of the luvention is to 
provi*Ic a dfvi*« wlii*h has a wide range of 
utility being capable of advantageous use in 
either crimping or straightening the hair in 
any desircil manner and to any degree, the 
device is provided with cltjctric heating ele- 
ments is simplo and durable and safe tn 
operation 

DYN\M1TB PTT^OH— R M FCSSZAW), 
100 So Miami Ave Miami Flo, The in 
vontlon relates to pnnehers especially adapted 
for punching a hole in a stick of dynamite 
preparatory to inserting a cap in the cart 
ridge. An important object Is to provide a 
punch which will effectively hold a stick of 
dynamite in position during tho operation of 
the punch so that tbo hole may be safely and 
sxpcMllt lonely formed either In the end or 
Bids of the stick. 

TR\P— P Stbono, Box 808, Optman, 
Aril Tho partlcnlar object of the inven 
tion la to provide n self-operating trap com 
prising an individual cage adapted to trap 
animals and to deliver them into a larger 
compartment, returning automstdcAlly to Its 
set position The trap once set up neiwls 
hnrdly ony attention since it nntomatfcnHy 
sets itself. Its espneity is Umltsd only by 
sine of the confining compartment. 

TOOTHPICK — B. E, LntDAT, Keysttmft 
Hotel San Frandsoo, Calif An object of 
the invention is to provide a toothpick of 
simple construction which is adapted to be 
readily secured to the tongue of the uien 
whereby t)i« inner aide of the teetlii mgy be 
doaned A ftiKber object is to provtfo a 
device of the character described whhdi is 


mode of s reeilleut material whereby It will 
readily conform to the tongue 

WALL CONSTRUCTION — J A Ltngr, 
Leouia, N J Tbe Invention relates more 
partlcalarly to a wall constructloa formed of 
brick of tbo ordinary type oomblned with a 
special form of building block. One of tbe 
primary objects is to construct the wall so 
that between the Inner and outer surfaces 
there will be provided air spaces for the pur- 
pose of eUmlnsting moisture. 

KEY CHAIN REEL— T J Mouxsoff, 
867 W 128rd St, New York, N Y Tho 
generfd object of the invention Is the pro- 
V Islon of a compact reel and casing, provided 
with exteustblp meftns for holding a key 
chain or tho like, tbe device operating to re- 
tain the extensible key lehain in Its extended 
position for unlocking a door, and In a man 
ner that may be operated to draw the ex 
tenslble key holding means Into the casing, 
and bold the keys doie to the body 

HAT PROTBfT^R — J J OT-EART, 
Hiets Lane, Glenslde, Po. This invention 
has for its object to provide a simple, eoonom 
ical and efficient covering for bats or gar 
ments whereby they ran be very easily stored 
away and protected from duet and dirt, the 
garment being not only stored within the 
protector, but also firmly supported Tbe 
protector Is so constructed that it may be 
luimufurturod at a very low cost. (See 
Fig 5) 

VENTILATING COVER FOB OON 
TAINEHS —0 T Morris, c/o Wm. 
Wayne, Miiaoiila, Mont. The invention re 
latPH more particularly to containers em 
ployed for trausporting milk cream and the 
like One of the primary objects is to pro 
vide a container in which the interior will 
be at all timee in comraunicatlon with the 
exterior to affonl projicr vontilstion of tbe 
contents It is a fnrtoer object to so con 
struct the cover for milk containers that the 
gflRcs generated within the container may bs 
discharged therefrom (See Fig 6.) 

WINDOW SHADE— W F OHuacff, 
Mrs. Mary M Church, executrix, P O Box 
1827, Greelev, Colo This Invention relates 
to window shades for curtains Of the type 
including two shades bo^ adapted to be 
drawn from the same roller in opposite di- 
rections when the roller Is located at a point 
Intermediate to top and bottom of tho win- 
dow, so that imparting a turning tnovemeut 
to the roller one curtain portion is drawn np 
nnd tbe other b simnltaueoasly drawn down 
(See Fig 7 ) 

REFEIGEBATOR.— J H McKnc, Box 
766, Mobile, Ala. The invention relatee to a 
dispenstng refrigerator for bottled bevorages 
or liqulde, and has for its object to provide 
a device which b of such simple and Arable 
construction as to present a compact and 
ornamental appearance and yet contain end 
cool a relatively Urge number of bottles 
which may be convenbntly dispensed by a 
simple eje^ng mechanbm in the form of a 
spring finger Tbe bottles are exposed to the 
full effect of the cooling medium and yet 
protected against breakage or Ujnry (See 
B8g 8.) 

DISPLAY BACK.— 0 F Btmnrwet^ 
7a8 So 10th St. Newark, N J An object 
of the invention b to provide a dUpiay ra^ 
in which tim use of spring arms for holding 
tbe artidea dbpUyed U practU^y dona 
away with, and a rack wh]<A may be con 
veoSeotly utlHsed for aapportini a number of 
newspapers or magasines In such a position 
that tho headlines of tbe papers or names of 
tbe magasines are all exposed to vUw 

AfcnsTS’ ntAvo.— B. j Mumr. u 
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Mftie Tb« Maml olbJ«et in tbe 

MovMon qI An ftdjpctable ffttrae for aapport 
£if A pAint nctfMnf foaa^ation ot 

direamdotti aovMpaI tlmas that of tbe oroaa 
notton of thft building or room in whidi it i« 
dMdred to work » tiu device Is cmpablr of 
aooomtBOdatiiig various slaes of point reoetv 
liif fotindatioBA. 

PUKOTUWNa ATTACHMENT FOR 
OOLLATBIHLE tubes S Tuanka, 
218 Raritan Ave^ Kew Bronswiefc* N J 
The gonerAl object of the invention is to pro- 
vide a ptmfttirinf attanhmont to be carried 
by the tnbe and heM in poMtion by tbe usnal 
screw cap until required for nso^ a more 
Bpeclilo object being to provide an attach 
ment of sndh character as not to detract 
from the appearance of the tube, and so 
formed and arranged that it will not con 
stitute an obatroctlon in the ordinary bon 
dling of tbo tnbe (See Fig 9 ) 

Hardware and Too la 

TOOL “F GARkiaoif, WendelU Idaho 
The invention relatea in general to tools 
such as pHenf plncent or the like tho object 
is to provide a tool of this charaoior which 
emboilioe foldable handle membim whereby 
the tooh when not lu UHe, may be folded up 
into a compact article capable of being car 
rled around in the pocket wltliout discomfort 

LOCK. — A Ttmow, c/o S M. Elowsky, 
'tiC Crown St , Brooklyn, N Y The prin 
cipal object of the Invention Is to provide a 
look in which the bolt is effectively pro- 
tected against “Jimmying or tampering with 
either from the outside nr Inside of the door, 
both by the keeper and the cosing The in 
v'ention alms to provide a lock keeper and 
casing constnictJon which Is nppHcnblc either 
to a spring lock or locks of the dead Intch 
type, 

VMNTOW FARTENEIL— A F IMOEA 
ATHOM 5749 S, Msp]ewuo<l Avc ( hicago, 
III The Invention has for its object the 
provision of a device which will enable the 
locking of a pair of alirlablv mounted window 
sashes A further object is to provide a 
device which may be secnrwl in an unlocked 
position, thus obviating the acddental en- 
gagement of tbe lock in raising or lowering 
tbe sash 

(H>MBINATION TOOL — H ScRtirra, 
Los numaa Calif The invention relates 
to combination tools, the purpose being the 
provision of a tool which is adaptable to n 
jilurality of nsea, and which Is of simph con 
Rtmctinn, It being placed In compa< t form 
when not in use The device in ndnptfHl 
to form n carpenter'a square a curpeiiter's 
rule n pair of callpeBS a glass cutting im 
plement and may be adapted to hold safety 
rnaor blodcs during the honing or stropping 

MEAT HOOK —A W Weykl c/o J B 
Oontrum, Atty , 420 Now Amsterdam Bldg , 
B&ltimoro Md An object of this invention 
is to provddo n hook the Individual members 
of which may be swung inwimllv toward 
each other so that tho m» at hook c in be 
collapsofl mid stored when not in use \n 
other object is to provide u hofjk with radi 
nting hook members, enabling the hanging of 
A plnrsUry of carcases 

COMBINATtON LOCK — W H Jay, 
Box 07 Mobridgfc S D The primary object 
of this invention Is to juwvhle n permutation 
lock which is pmcticnlly pro<(f ngninst im 
warranted manipulntion ami whUli Ih sim 
pie durable and pleosing in appearanci yet 
strong the arrangement of the parts being 
such that tbe lock is ndaptiMl to a variety of 
uses 

COMBINED DEPTH AND HEIGHT 
OAGE*-I*. J HoflAATT, IBO So Oxford St, 
Brooklyn, N Y The invention relates to 


goometrical Instrutnents, and its object Is to 
provide a combined depth and height gugc of 
tbe microoieter type and arranges! m enable 
the user to readily see and read the distnnee 
between opposed contacts to one ton thon 
sandth of an Inch. Another object is tn per 
mlt of detochlng tho micrometer caliper for 
use Bs such 

VALVE GRINDEIt— A Tx>vi:iess 112.T 
East Market St, Aberdeen, Wash Among 
tho objects of this invention is to provhk n 
valve grinder which Is of simple anti durable 
construction, which may be readily applied 
to the engine whose vahes are to bo groiiml 
and which may be nporntod witlmut the ever 
ciso of special skill or of laborious elTurt uiul 
to Insnro proper seating ond eflSeient action 
of tho vnlvo after tho grinding operation 

ATTTOMvVTir SUirTA) FOR CTUCTT 
LAK SAWS— J E I-iA'tTZ 1471 V\ 7*lrd 
St, Chicago, 111 Th( Invention rchiks to de 
vices for guarding saw blades to prevent in 
jnry to un op* rotor An object is to proxide 
a device that can bo arranged in a desind 
position with respect to the saw bladi iind 
comprises relativelv adjustable parts nhere 
by it is suitable for use with saws of variouN 
stsoa, and can he applied to saw or work 
supporting mentis of ordinary eonstrticnon 
without any extensive changes being rv 
quirod 

ROITING HEAD-~A MARcrAU, 1(»3 
Pineapple St Brooklyn, N Y The object 
of the invention Is to provide a routing hind 
for phnto^ongruvlm. work and nrrangtd to 
iiiHure free rannlitg of tlio toOl-cnrrviiig 
spindle nod rtsiuce wear to u minimum tliiis 
prolonging the life of the rmuiiug parts 
Another object is to allovv convene nt and 
quick nssembllng niul dlsaww mbhiu. of the 
running parts 

NUT LOCK — A It Tov Mooat Ti mplo 
Portland, Ore The main objnt of tlu in 
veiitlon \h to jirovMe an ubsolntely firm and 
seetire lock for a nut, niid to provint the 
poKsihilitit H of Its bt coming Inosf hv rfason 
of constant Jar or fXiKwtin pt thi ihmentH 
A further objtet is to providi a wa'tlur with 
a lucking Up which eonsrihiros n furtlur <ir 
double Iftck for tho nut 
TOOL FOB COMPUliSSlNt VALVP 
SPRINGS -S r IToFt nighwnv Dept 
Sail Antonio, Texas Among the objiits of 
ihe Invention is to providi a tiwd imhidmis 
ft fixed fork nnd a movable fork iidaptid to 
cooiierato in compnKsiii>, n spring and to 
I jirovide means when bv tho niovabh fork is 
j (•nnstontJy in pnrollehsm with tlu find fork 
' at id1 pfdnts of travel the dev n't h ih Miinple 
dtirnWe and Iiiexp<.nsive to mnmifactiin 

Heating and Lighting 

PORTABLE OVrN—T H Pawluk 
c/o rnterprise Portable Oven ( u I’Vrj 
( Ivhouni Vve fMiiiago 111 Vnioiit llu 
ohjects of tills invention is to jimvidi a port 
able oven vvideh mav bo readilj disasseni 
blod and pneknl in n relatnilj sninll sp ux 
for shipment A fnrtlu r ohji et is to pro 
\ido an oven wnth n pluralitv of slulvis 
which is ndnpteil to v anoim kinds of hi at uinl 
which innkes use of n novil form of door 
eonstnietion 

AT TOMATIC DRVFT RFCIXATOK 
V B Carr nnd S n Beohiiar, J17 B 
Chiengo Ave Lebanon Tnd An object of 
the liivontinn is to provide an aiitomati 
draft regulator for a furnace whnh is ae 
tnateil by tlie sK am pressure in the boih r 
A furtlu r object is to prov idt adjiistabl 
menns for untoniaticuily kiiplng the pn s 
sure of steam in the boikr at a predci r 
milled point nnd nntomntlciillv rfi,ulnlink 
the uiHiiiing and closing of the draft door 
nnd the chix-k draft 


f BUCKBIT — "W L Thompbox, M4 Wern 
berg Bldg, t/reenville, Miss One of the 
prindpat objects of tht iuvenUou is to pro 
vide HU earth working bucket which is par 
ticulnrly cupiibh of nia us a scraper buckvt. 
Another object la to provide a but kit which 
will not onlv be under thi complete control 
of the operator but will also serv< to effect 
ivtly neeunuihite ihi mnterinl nnd rttuin the 
same In the bncki-t while it is being convey*Hl 
, to the desireil iHdiits 

j nEATiU — 1 1 ) S-ioiT, c/o W H 

Taeksoii to J B 47(h St New ^orb 

I N Y The Invention relatts to beaters of 
the rk< trie tyi>e Among the objects is to 
■■roviih a jarminunt healtr especially 
adapteil to bathrooms and stinllnr loealitita 
inoiiiitiHl within a recewi in the wall nnd 
so coiiMtrtii tinl that tho outer portion Is In 
Imitation of an ordinary hot air register 
tbe outer face being flush with the wall 

I Machines n nd Mechanical Devices 

IDBACfO PVlKin-O R MArsoN 
</oK N Ntlsoii 117 \S Miiiu St Matiiisat 
[ W is Tlu ohjM t of the iiiviiition is to 
provide nachaiusm for tusilv and reudilv 
i‘ompr(‘sstng or pai king tobai'co kavc» into 
I the desired bails or biindh s thi device is 
adapteil to op< rati on all vurw tii u of tobacco 
IS renditj t'ontrolled and in gi neral is of 
Nimplfi and duralih oonstruetiun 
MACI1INI> FOR HJIMSNt] f YI IN 
UERS -V Van \ Fn rt n T,M Morris St 
Danbury, Conn The aim of this invention 
is to provide II div ice for use in coiini'Ction 
with tlie making of metallie ••eerptarleK al 
thongl) not iHciMstirllv llmiteil to this imr 
tlrnlar ndaptatiou An ulijn t is to provide 
a mnihiiie by meaus of which u i> Under may 
be treat! d to fiirm a fiange or cornigatlon 
in till lasiy, iiuans Ih ing provided to at idl 
times ri tuiu tlu cylinder in pro|H r latsilhm 
with the opt rating parts of tlu inuciiim 
FI U HOhM f \IN(i AND ( LI ANING 
MA( IIINh — S I RTEPMAN, 48 Lafayette 
, Avo Fvirgneu Brnoklyn N \ T lit in 
jventKin n luti n to furs and pells its objti t 
IS to prnvlilo a iniubiin for Wtftening and 
cicnniiit, fur garments und fur skiiiH in a 
ipikk and tffoetivr rnanmr vvrTbont danger 
of injury to the garment or skin ^ fnrtlicr 
I object IB to faciiitati the plnrint, of tlu gar 
nnnt or skin into tin mm bin* and tin r* 
riioval of tin Kiitiie thirefrom and (In sepnrnt 
mg of tbe (h lining im ilium from llu gar 
ment or skin 

I HOT Lrm STI M SI <TIO\ \ VL\ K — 
F R Uoiiit 01 % \ Waller St (biia^o 
'III An objiet of tin invention is to (»n> 
vide n f<irm of valvi disiKUeil partieuiurlv for 
use in till inlet of apparatus for eompn ssfri^, 
clastif fluids Riub ns air oxygm mtrok'n 
ammonia or ollu r gases to a jiri ssiin up to 
TfUlO pounds \ further objixt is to pro 
vide H iltviee csnistrnrtid to ri main cIoschI 
when tlie ela^^u fluid is being tsunjinssid 
ami r<Mistx|m nrlv is rniit no return <»( the 
gfts tbroukh (bo inlet port 

POSiriDMNC, Mi \\S FOR PISTONS 
— T U Dams null R VI Ifruiii-H (W) 1 iitk 
St San Fninciseo Oalif Tin partieiil ir 
objert f»f tin iiivintmn is to provide mniits 
for pvmitioning tlu inti rnn! sluds of a piston 
so us to aim! tlu same wlrli a drill giMile 
for the piirpoHf nf boring a hob throngii 
tho Studs udnptfHl to receive tin w nst pin 
to width tlie eonmeting rod is attaelud Tlie 
device will arromidUh llu obuil with litMi 
Joss of tiMH and vvjlh innehiiic like accuracy 
( LVMSJULL Bl ( KI T DPT'U mNO 
MI(TI\NTSM S O NAh/iMR c/o 
Amenean Mfg & I ng ( o GohIilii Ind \ii 
1 object of the invdition is to provide ft light 
idumsliiU biicktl wlmh has means for jmisi 


tively holding It rigidly while the two halves 
art being eluso] in tJii uct of iltggiiig A 
further object is lu provide miuiis tn steady 
the bucket while it in being raimul or lowertal 
and to provide a track runway construction 
oil which tlie operating mechaiiisDi is earned 

GLASS MNlSUINi, VNr> POLISHlN< 
MACH r N R — G C S<. ott W^'nison W \ a 
The iuvontion relatis gunraJIv to a mHchino 
for nmootliing the ndgi s of prisseii glassware 
in thf nature of drinking glusscH or tumblers 
us Will us polisiiing thi external anrface 
thereof tlu object bi irtg Ihe proviKion of a 
eontiiiuoiisly niveratviig machine cupablv of 
movement iitnli r nuinuat or mcK.lianicftl power 
uml of rtady adjustnu nt 

RINSi T1 P ~P O \ANvrrfR VthMin 
( a \moiig (III iihjectN of tio inviutlon la 
to provide a rltiMC lnl> ha\ing miury mount 
iiig uiid duidiMl into eommuiiicutiiig eompurt 
merits extending to tin c< liter of thf tub oo 
that the tub may lx tiinicd to present uny 
coMipiirtimnt to a Htntmii diMirid oitlnr for 
the n|H nitor or a heat! r or for a drain 
(See Fig 10) 

FTd SniNG MACHINE —S Fbikdman 
48 Lafayette Am bvergreen JSrouklyn N 

Y This invention relates to u miuhine for 
mitting tlu fldsli from skins iiml nion par 
tieiibirlv to a niiiiliLiH In vvliieh tlu revolving 
knifi haa the general f!>rm of a disk in which 
high grade steel la emidirvcnl in thi mnuufuc 
tnre ^f!>rt speMheallT the inviiition has in 
vievv a knife that may be groiimi with fncflltT 
nnd that will ciuiblr tlu cutting edgo to be 
prcserveil by a wlietstono 

MF( IIVNICAL K\rim comsE — 

< I AN! I IMF and F J Yn\k/AHAi New 
Orb tins Jjo An imiHirtant objM t of this 
invintion Is to provide nii urniiHomnit device 
wlurem a idnnility of contiinions rows of 
meebanicjil liorsrs are ennse!! to travel In a 
glvtn course to r!{)rcscnt a horse racv A 
further f>l>Je( t is to provide means whertby 
tho horses or figures arc supported for move 
mcnl in Hiieh manner tUut tipping over of the 
flgurcH IR prevented 

\ NI\hUS\l (NTTINt, AND KNP\1^ 

' TNt M \( IITNC- L Nboro ^ Strmia 
j Srinirdati Buehnrest Roumnniu Thi inviii 
I turn 1ms for its ohjiet to providi a uni 
Mrsal cutting iiiul kneniling miuhiiu for 
mat! rlnlH of nnv kind it snlistnntiiiUy e'en! 
jinsea two main parts vlr two continuous 
at ling cutting aiul kneading evlinders on the 
one hand nnd ii nii tnl support or friiino eon 
I mining the mat! rnd on the oth^r hand 

Pertain^ to Vehi cles 

BOW PRtJTJ FTOR FOR \LTOMD 
BILETOPH-r II Miminv I S Ihufit 
ami L B Swvtfr c/o hlmer V\ Sawyer 
Attv North Viison Mi \iuoiig thi objects 
of tlu invitrlimi is ti» prov id( ii safetT de- 

V ii I in tlie form of a cusliion ppot« eting 
nn nns for Ihi Imiw of a top of an nutomohile 
will Tf by to «\fud [KfwsJbli ifijiirv shouhl an 
ort upant of tin n nr hi at be throw n upwardly 
and strike his head uikjii tin lutw Tlu devic! 
I'omprisf s a e isup, which may Ih Inflated, 
nnd IN nduptid to he fitted uiton tin lower 
Hide of til! hridgi iwirtion of the bow (Sic 

big 11 ) 

lU siLirvr MTTl 1 1 —I SCIIMIPT «2f> 
Ninth Ave, Ni w ^ !irk N \ t)iip of llie 
priiiiiiv obji'cts of the invintmn h to iiro 
vide n will! I of the resilient tvp! In which 
tin rfHilinmv in priajune ! bv ii pluralitv of 
NpriiikN \ further ohjttt ih to providi a 
u Ijm 1 in vDinh »i cushion (irc m«v be em 
1 »Iuvm 1 witli tlu nsnlt tliut rcsilitney cqmv 
nlfiiT to that (dituimd in a pin iimritl( tire is 
altanic<[ The d( vu c nmv be readily ilisas 
M( mbit d for th( puri>ONe of repair or the 
like (Sm 1 Ik 12 ) 
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RADIATOR HOLDER.— J W KAon. 
c/o Loviniki A Levlnuki Hutte Mont. Tho 
invention relates to means for holdiufc a radi 
ntor in the manufacture or repair of the 
Riiiue and has for Its object to provide 
moans whereby the radiator may be tamed 
in its own plane or rooked vertically where- 
by to di8iK)Np the radiator in various enirular 
pfislttoiiH to make all points readily accessl 
ble 

vrnu Lr spring -w e STANrow) 

TuylorvilU t idif l^e general object of the 
in^Liitittii irf to provide u spring asMemblnge 

of leaf springs and appurtenances to afford 
the maximum reRlJIenrv and to constitute 
effective nhot k absorbt rs without the neces 
Hity of employing sh(rck absorbers additional 
to the springs The RKseinblnKe Includes 
upper and loner curv^l springR 
AIR RELEASE DEVTCE — W A E. 
Mapdock c/o M E. Ehiin h, Milton, N D 
Rriefly ntnttMl tlie important object of this 
invention is to prnvuh un air release device 
havung simple means whereby the same may 
be readily uttuched to a valve ett m for uu 
seating the valve, and thereby permit air to 
escape from the tire The device is of simple 
construction and ia durable In use 

LI rmiCATlNG DEVICE — E R 
Baleb 1432 h 65th St t'hlcugo 111 This 

Invention r* Intes to a device for lubricating 
the uir cylinders of a two stage air comprts 
Bor and Is primarily designed for use with 
sir compressors iispil on loromotives The 
object is to provide a lubricator that may 
be fe<l from some convenient place and huv 
lag a rcstrictwl fee<l opening which checks 
tho flow of oil prev outing an over supply 
TlRb^CHAlN TIGHTENER AND 
LOCK — L SiJtUA e/o Slama Auto Co, 
TlamboUlt, Neb Among the objccta of the 
invention is to provide a chain tightener 
and lock which emmprisea two memlx rs plv 
otally securoil and which are adapb'il to be 
locked in cIoscmI iwsitinu by means of a 
spring pnssed pin whi<*h takes the place of 
the usiinl cotter pin and whicii securelv locks 
logotlior the two membi n of the <leviee 
SniELD —A r Sanders, Helena, Ark 
Tho ohject of the invention is to provide 
combined ventilating and aun shield for an 
tomoblles, aduptei] to bo moiintwl or attached 
to any sfnndnnt typo of car and to is rmit 
free passage of nlr therethrough ot tho same 
time protect tho driver from sun glare also 
to prevent Insects or other fonign elements 
in the atmosphiro from passing through 
RADIATOR THERMOSTAT — \ I 
Kapu»n, Bninswiek Md '1 his invention 
hns for Its object to provide a radiator i 
thermostat including an incandescent lamp I 
armrigeil to be lighted upon completion of ! 
the ehetne cm nit alien the mercury in the 
tube reuchoA a pre*Iptermiue<i high or dun 
geroiis point, Indlonting excessive heating of 
the engine so that tho operator of the en 
glnc is warueii in time 
AUTOMOIHTE FENDER -S G Fit* 
Simons (liurUston S O An Important 
object of the invention is to provide an au 
tomnhile feniler whieh is rigidly and Rccuroly 
behl in its opiii or oisrntlvc positiou sub- 
HOipient to striking a person and more spe- 
oiflcally to provide simple means whereby 
the sides will he privtiitod from sugging 
when oimn The device is neat in appear 
afire ami may bvt cheaidy miinufuctured 
A1 TOMOIHLE HUAKE— 0 Pakhon 
W I 4th St Flalnfiilil N T Thr in 
volition TLlotes to a brake for motor drivni 
vchkhs thv brake having brake sbnes mov 
able into and nut of braking contact with 
the trauBmiKNinn abaft Tht d< vU't includes 
a shaft n block stirmunding tlie shaft n 
pair of brake shoes pivotally mounted at 
one of tJiplr encis to the block and moving | 
towanl or from tlie shaft on tho ptvotrd ends. 

SPRING MOrNTXNG— V W Vaqv c/o 
Victor Page Motor C orp MdroBo Ave, 
Stiunford Gonn The primary ohjiKit of the 
iiiventluii Is to provide meann for connecting 
VI hide Springs, particularly of the so calloil 
cantilever type to tho several points of at 
tuchmrnts at the ends A furthi r object is 
to provide a novel form of center ben ring 
and attnchlng means wherebr the lubrlca 
tion of the apriug ia greatly fncilitated 
BELTING — G E Perry Lincoln 
Maine Tho invention relntfs more purthu 
larly to link belting, an object h* ing to pro 
vide an arrangement of flexible links such ns 
leather or the like, in combination with 
coupling pins which permit an ^asy removal 
or replacement of worn or injured links 
without the employment of tooN or the 
necessity of prutxHMling to a garage or repair 
shop 


ETESHIELD ATTACHMENT FOR 
MOTOR VEHICLES — J W 
c/o Mrs S W Harlison, 112 N Hind*, 
Or wn vine, Miss The object of this Inven 
tion U to provide an odjuitable eye shield 
for drivers of motor vehicles which may be 
positioned Immediately forwani of the driver 
and at the rear of the windshield associated 
with the vehido, and thereby efficiently pro 
twt the driver's eyes from the sun glare or 
the lights of oncoming vehides. 

SPRING WHEEL— G W Wattr 626 
N Penn Bt. Tndlauii[K)Ms, Ind The inven 
lion nlatcH to it spring wheel especially 
iidupte<1 for use with trncks although it may 
bo used with motor vehicles geucrally, as 
well ns other vdiicles Tho object is to 
provide a spring in which the springs are so 
organized wdth ouch other and vdth the other 
dements of tho wheel that all the springs 
are active to support the load and to absorb 
shocks 

COLLAPSIBLE HOOD OR ROOF OF 
VEHICLES — G Bakhr, 2 Rue des Snblons, 
Paris, France The invention relates to a 
device for mounting glazed frames intended 
for use in conjunction with motor enra and 
permitting of readily brlngiug the frames 
Into cither the inoperative or operative post 
tion without it being necesHary to support 
manunlly tiie whole weight of tho frame 

STRAINER— J H. Craby, Flushing, 
N Y The invention particularly relates 
n strainer of the type commonly em ! 
ployed for preventing the entrance of dirt 
inlo the carburetor of an uutomobiU The 
primary object is to provide a strainer, 
which may he cleaned without lidng taken 
apart A further oblect is to provide a ] 
strainer which is durable fflidint simple 
and Inexpensive to mnnufacturo ! 


crank CMC cf an katomobO* tn ooodactilv 
« lubricating liquid froln a raiarvctr to UK 
lubricant reoeptadai in tha orank coae. 
farther object K to provide a oondnlt tkat 
haa no inward projecting poitiena wKiofa 
woald tend to interfere Kith the flow of 
the liquid. 

FLOOR PLATE.— J. E. BnaDitt, ©20 
Main St, Jacksonville, Fla. Thia Invention 
rclatoa to a plate adapted to be atti 
to the running board of an antomobUe. An 
object is to provide a relatively simple de- 
vice that will euhanoe the sppesnuioe of the 
running board A further object la to pro- 
vide a plate which omboities a foot ecraper, 
whereby dirt scraped from the foot may fall 
to the ground without being deposited on the 
fanning board. 

(’LUTCH LOCK FOR MOTOR VE- 
HICLES —L A Calami, 718 W lUngold 
St, Freeport IJl Among the objects of the 
invention is to provide a clutch lock In which 
moans Is provide*! for positively locking the 
transmission clutch in a position to discon 
uoct the motor from the transmission meeb 
anism and to provide a device which may 
be easily attache*! to the standanl types of 
motor vehicles, tho device being concealed 
from view, with the exci ptiun of the foot 
plunger and adjacent spring lock 

RF,BILI ENT WHEEL— C E. WiaoUTB, 
I>ellii La object of tliis Invention is to 
provide a resilient wheel which is well 
mlapte*! for use on nntnmobilos or other ve- 
hicles and wherein a high degree of reslli 
ency is obtained so us to give tho vehicle 
easy riding properties for use ns a passenger 
vehicle and relieving the rnnning gear and 
other parts of striilns and shocks and render 
ing the employment of a pneumatic tire uD 
necessary 



Pis II AslsmoSIk trsnnainloB of Hm con 
■tont niMli typ« deiisn«*l by W S. Can 
ninshsm 



FIs 14 Portnbl# cab for trucks, tka Isron 
tloB of FC. U BUrkInton anil G K. Bnitfi 


\IU IM'MP — E WiTMAN, Sinking I 
Sprinj, Pa The general objict of this in t 
ventioii Is to provide a tire pump that wiU| 
eilirieiitly function as a donble-netiiig pump j 
to discharge of air with each forward | 

umi nturu stroke of the piston A spe 
cud object w to provide a device of strength' 
unii simplicity 

SVEITY DEVK E FOR IVFI ATlNG 
PNEIMATIO TIRES— H II BRCEPfcN, 
Alilhllk N J The prlncipul object of the 
invention is the proviHion of automatic j 
menus fiir the prevention e*f over inftntiou I 
aud burNtliig of a tire when under the pro- 
ei «« of inllntioii n further objoct being to 
provide ii divire whieh constitiites means 
for ganging the air supply whereby it may 
be eompn used witidii the tire under a pre- 
determiixMl di gree of pressure. 

RrSlfirST V\HI,KL— M J DuWT, 
(13 Butler St Brooklyn N Y Among the 
objects of die invention is to provide u 
wheG eniployiiig Nprlngs by moans of which 
a conventional solid rubber tire may lie used 
to udvaiitnge A further objoct is th# con 
strnrtion of n resilient wheel in which the 
parts will at all timeji be acccsslblo for lu 
epcction adjustment and oiling 
BRAKE IRON — S L Hall, c/o Grant 
OonnnUv 201 E Main St , Cushing Okla. 
Tho Invention relates to brake irons for use 
In connection with wagoas although not 
limited to this use, an object being to pro 
vide an Iron which is strong and rli^d which 
can b« readily secured to tlie brake beom 
and which supports the brake shoe so that 
the latter may bo adjusted wbea worn The 
Inui may be cast in a single piece. 

LI BRIOATING DBVTCB FOR AXTO 
MOBILES ETT— R B Hawrcom 183 N 
10th St Klamath Falla, Oregon The chief 
object of this invention U to provide n con 
vluit which is adapted to be InstaUed in the 


INIIRNAL BRAKE— V W Paob, o/o 
\ i<*tor II Page, Melrose Ave , Stamford 
Conn This invention relates to vertioid 
brakes of the internal type expanded by 
means of a cum The priraiirT object is to 
provide udjustable tuirfarea for the cam to 
engage In onlor that the throw of the shoes 
may lu restored to nonnul when the wearing 
surf act's have become worn A further object 
ia to provide means for securing tlio brake 
lining or friction surface to tho shoes 
TOP FOR VEIIB LE BODIES— O P 
Pond, c/o Owrgo L Truff urn C umdeu, N Y 
The general obJeM t of tho invention is to 
provide u top udaptml to be mounted on a 
vchielo botiy to comprise a roof together 
with panels hingetl to fold for austainiug tho 
roof in n ruiae'd i>OMition fop making the vo- 
hkle botly more uvailable for living purposes 
and to cause the roof to be lowered onto the 
vehirlt for traviling or entering a garage 
AUTOMOBILE MIRROR BRACKET 
AND JOINT— S FrjNBrJw, 363 Canal St, 
New York, N Y The invention relates to a 
bracket and universal joint, nnd has for its 
object the provision of means whereby a 
mirror in its varions adjustable poeltioas is 
more advantageously disposed at All times 
with respect to a bracket whereby the mirror 
can be more easily manlpidsted . the number 
of parts being small the coat of manufactore 
is considerably reduced 

SHOCK ABSORBER— D B D Blakb, 
400 Jersey 8t Quincy 111 An object of 
the invention is to provide means whereby 

a nkk and simple adjustment of the parts of 
tie device mav be achieved, and means 
whereby the tension of the spring used can 
be quickly adjusted independently of other 
adjustmonta 

WHEEL AND TIRE OONSTRtTOTION 
B H Aokerm AIT, 70 No Wmow St Month 
cUir, N J The invention providea as a 


Tlitaat MatiM vain and wliM 

to ffll the aboe and to be n^t i-i 

Aee^ In dieeA end to end eentact, one oi 
de import fMlnne bebt the entira elim 
Ino^ of any traucrene pordtlona for «•> 
ATAtliif the diflereDt oontatnerst 

RETAINER-a R Moidrn 
3174 Washltigtott St. San FrandKo. Culif 
Tho Invention is partictUmHy designed foi 
use on the rear axle of a BI>rd automobih 
although not oonffned to that type of mu 
chine. The prindpal object is to prevent 
grease introduced into the different bomUngs 
from working outwardly along the roar axle 
into the brake drum The device it easily 
installed, and returns the grease without in 
any way Injuring the axle or axle housing 
COMBINED PARKING BimPBR AND 
THEFT INDICATOR— L. W Noaiis, 66i 
\V 100th St, Now York, N Y An object 
of tho Invention Is to provide on auxiliary 
bumper to be employed in connection with 
the main bumper, aud projecting from the 
front and roar of the car, for preventing 
drivers from parking their cars too dose 
tho bumper oIm serves os a theft Indicator 
when the car Is driven with the bumper 
locked iu projected relation from the oppo 
site ends of the car 

SHOCK ABSORBER— R lUasDALE, 
130 South Main St , Porterville, Calif The 
invention Is adapted to be used principally 
In connecrion with so-called cantilevor 
spnngs It Is an object to Interpose a shock 
absorbing means between the ^e and the 
bo<1y of the vehicle which wUl cause any 
shock transmitted to the spring from either 
of the axles to actuate the spring from op- 
posite directions and to thus spend its force 
in a number of minor vibrations without 
MubstflntiaJIy affecting the body itsalf 
AUTOMOBILE TIRFi-OASINO TRIM 
MING AND LINING MACHINR— F C 
Moorr, 302 Broad Ave, Canton, Ohio Tho 
foremost object of the Invention is to pro 
vide a machine by moans of which certain 
fin like rubber portions left on the tire ca* 
ing In curing can bo removed and a special 
preparation applied to the inside of the cas- 
ing in one operation A further object ia to 
provide for trimming aud lining sn automo 
bile tire casing certain actions, os for ex 
ample stopping the rotatiou of the tire caa 
ing and the spraying of tho lining fluid 
being aocompllsbod semi automatically 
FLAT TIRE ALARM— M, J BarRT 167 
Washington St, Nowurk, N J Among the 
objects of the liiVLution is to produce a 
simple and im xpensive flot tire alarm which 
is readily applicable to the wheel and tire 
without ncccsaltating material alteration 
thereto and which operates to effectively sig 
nnl the driver of the vehicle when the tire 
bi'oomos flat or deflated to such an extent 
that ftirther running will prove injurious to 
tile tire 

TRANSMISSION — W S Chnning 
ham 2027 EHraboth St, Shreveport La 
The invention contomplateji a variable speod 
transmiRsion which includes constantly 
meshing speed gears together with means for 
selectively rendering the same operative 
whereby to etiminnto the neceipHty of sWft 
Ing the gears into engagenwnt and the re- 
sultant disfldvantagps incident thereto A 
further object is to provide a varisble trans 
mission including spewl selecting means, 
mounted on the steering column within con 
vonieut reach of the oiierator (See Fig. 18 ) 
PORTVBLB CAB— E. D BLACKmroif. 
nnd Q E Smith, address £] D BlocUnton, 
Groton, Conn The general object of this 
lovondon U to provide a portable Cab at- 
tachment to be conveniently used on trucks, 
tractors or motor vehicles and is particu 
larly adapted for uae on a chassis , when not 
In use the device may bo conveniently 
knocked down in small compass for storage 
or transportation (See Fig 14 ) 


Designs 


UKSION FOR A TOY ANIMAL.— Eu* 
ABETU A. TioaLKS, 14 18th Ave., Paterson, 
N J 

DESIGN FOR A DOLL.— G R ZiM- 
MkaiLAK, 42 Clifton Place. Brooklyn, N 1 

DESIGN FOR A LIGHTING FIXTURE 
ARM — A MtT.TJfll, o/o Radiant Ughtinf 
Future Ooh 38 Bleocker St, New York, 
N Y This inventor haa been cranted two 
patents tor ornamMtal Ughting flxtnres. 

DESIGN FOR A DOLL.— a R Omoiv, 
c/o Moore A Qlbson, 4S B. 21st St, Nsw 
York, N Y 
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SWITCH f*OH ElLBCtHIO IRONfiU— H 
BvKms; PM Brakii St Meriikn, Conn Ad 
obj«ct of thin invention refliUca In tlic pro 
viftiOD ot a aimpJ^ efhoient; and durable oltc- 
trio-lron switch which will opetste to o|hhi 
the electric drcait of the Hne whenever the 
Operator has to leave the iron A further 
resides In tho provlaioti of roenns 
whereby under certain conditionst if the 
aidtoh cannot be worked, a fusible element 
wiu Uow to cause the operutiou of the* 
switch (See Fig 15.) 


Hardware and Tools 

SCISSORS 8nARPBNEU.-~FMii.Y 
JoHEU. 8 R, 72nd Sc, New Vork N Y The 
general object of the invention is to provide 
u simple and durable sdHsnrs sbnrpcnert oust 
from gloss, which preminCs a neat and attrac- 
tive appearance, and Is of such a nUe that 
it may be carri^ in work boxee or the like. 
A further object is the provtMlon of n ehiirp 
rner adapted for use with all slKes of srisiioni, 
and that may be operated by pi.*opk huviiiK 
little mc^anlcal skill (See Fig 10 ) 

TrTRNlNO TOOL— W F Ronky 2210 
I^woll Blvd , Denver, Oolo The object of 
the Imentlon Is to pro\ide a turning tool 
which is adjustable ho au to be readily 
ndaptotl for use with work on bearingH of 
various ndses and which 1 h ho constructed and 
organisoit os to ucourately turn op true thr 
bearing to its circular cross section Irreapoc 
ti\o of the adjustment of the turning tool 
The tool may be readily applied to or re- 
ino\ed from tho work. 

FAUCOT —0 rrLFoKn, Sfktt Ztphyr 
Ave, CorllM Pa Tht object of the invention 
is to pro\ldo a faucet which is adapted tu 
ellminnte any pownblo waste of water or 
other liquid due to the leak or tight closing 
A further object is to pro\ide n faucet hav 
ing a spring pressed ^ahe adapted t<t be 
numally closed and to nsaociato with the 
vfllve a suitable lever for lifting the same, 
and means whereby the valve may be locked 
in rflisei] position 

LIFTING JACK— W J Mbxchkir 800 
Equity Rldg, Fargo, N D This invention 
has for its object to provide a jack whbh is 
portable and partitularly adapted for raising 
\ehioleB or the hk« In a quick nnd positive 
manner It Is nlw nn imiwrtant object that 
the lifting distance of the jnek be oonsidtr 
nbly greater than thqt possible with the 
nsnsl portable jack now commonly cm 
ploywL 

~ Heatln^nd tigtiti n g ~ 

HKMING SYiSTEU— W A Gotr^KB, 
240 Hall Ave, Murshfidd, Oregon This in 
veadon rcUt4« to a hooter OModatod with 
an open fireplace nnd inchiilcs n hot air 
heater, trash burner distinct{\o smokestork 
elements, stack cleaning means moans to 
raise and lower the door to or from tho 
fireplace, a wnter-cimilating headng circuit, 
a water heating door, a range boikr, and 
means establishing communication between 
the heater door and boiler (See Fig 17 ) 

P()RTABLE STOVE O Sheij>on, 
o/o I^ima Irrigation Dbitrlct, Donna Texas 
The general object of the invention is to 
provide nn oil atove ndapteil for outdoor use 
for snpplyliig heat In orchards to prevent 
fruit from being damaged by frost, or for 
similar purposes The device is durable In 
constrnctiun, economical in operation nml 
Inexpensive to manufactvire 

BERNFR— F M DAtLllw, 3746 W Pino 
Blvd , Sl Louis Mo The Invention more 
partlonlarly relates to that type of bnrntr 



FIs IS H B«nvl« ■ electric Iron switch d 
signed to open the ctreatl whenever the Iron U 
kft ansttended 


which uliliiieH a fluid us a fuel An object is 
to ppotide a device which has means for pro 
viding a Hteady ftod of fuel to the oombus 
tinn chamber and width is adaptid to 
change ft liquid fuel into ft tN>mhtiHtible gftH 
befort tlu latter ih buriictl A furth*r ohjett 
IS to provide a (kvlco in whuli tin fuel U 
first vaitonsed nnd then mixe I with tin de- 
niretf quantity of air before btiiig conveywi 
to the cuiiibuHtinn chnmbi r 

GASUh\aER— A T Boot h PO Box 
425 ( itv Hull Station New Vork N Y An 
objett of this iiiviiitioit in to provide a simpte 
one piece fixture iiit lading a burner < Umn^ r 
and ft mixing cliamber with « cminectini, 
conduit Ruitablv diuieuMloned to pruviih for 
a generous supply and flow of gas A fur 
then ohjM 1 in to prtiv id« a mixing ehainb* r 
HO conHtructtd that tlu n will bt no leiikni.» 
of gas even nt low pn ssiin and a bundiu, 
ciiundver in whicli llu lieat will bi effts lively 
radiated 


P crUiining to Vehicles 

TUAtTOU THAI I I a- W ( Vaiioiw 
Muimfii Id La Tlu primary objn I of tlu 
inveutuin in to provuh an arrant nient 
wbereby In a train of aii> desirtd nuinhi r of 
trnilen* uHetl in connection with an automo 
bile truck or auv fvpv of bd vililib r»rh 
of tilt severnl traih rs will truck in tlu i xa< t 
pnth of the preccillng trailers hj virtue of 
the Hpecnil coniuetums between llu wluil 
turning It vers and the wheel shifting tu 
rods as well as tht particular ctmiuUlons 
hitwtni the body tsprint,s and the axles (Se, 
Fig 18) 

BLOn OUT BO<yr FOB PNT EMATIE 
TiniS^^^L r> SIIIIIINO 51} 4t!i \vt 
Last Kulispell Mont Among tlic ohucls is 
to provide a blowout boot whnh Ik 
nduptetl to b« t|u1eklv and t nnilv appUeil to 
the inner tube of u pnenmntjc Itrr wliuh is 
uduptwl to remain in position uft« r tU< (ue 
is intiateil and may lx removeil from the 
inner tube without dangtr eitlur lo the tube 
or tho rasing The rmiHtnirtion of thi boot 
IS of such a inituro that it maj be ustd n 
poateillv (See 1 ig 10 ) 

FN(iINEEONTK()I.LCl> OLUT( H 
UhLb \SlNt. MEANS— R. ! Bfuia 

null IVxas ria invintion reiutfs to ihe ; 
gear control of automobiles nnd motor cars 
the object being the provision of nicniis bv 
whicli to disiKiiBc with the mnnuiil depres 
ftloM t>t clutch pcdftls (lo «H to avolpi iju 
uervouH strain attendant upon gear shiftim 
or stopping the enr In currying out llu ' 
Invintion the suction of the uigiiio is used, 
I fipr the puriKtse of iudding the clntch in re 
based iKisition when the englm is m mov* 



Fif It Ciut xUm HcUiots sharpener la 
vented ky (<mlly JonM 


Hunt UH long only as the ms'clfrator iiodal 
is lu retrucU*tl imsition (Set Fig 20) 
VAIjVh — W F JiTiRV!-^ niirkc-iiMiick 
V T Tilt invention has for its object to 
provdde a valve m whnh iniuns is provbhd 
for holding the vulvi stem against turning 
HO thiit the \nl\e will always seat in the 
sftme place to pruvltb means for ud justing 
the valve and to provuh a novel form of 
locking meann for retaining the valve in 
slightly cltiscd position 
rnOPK RLOIK G H Lanf S62 
Perry St Poiituu Mich \n object of iht 
invtiitioii IS to provitle a ih vice p>f the char 
actor nvcntioned whnh n* construe luti of one 
plecH* of stock thus eliminating the ucan.wntv 
of Hpparato tb pnu>cH such as must be used 
where two stpiiriiti blocks an employed A 
further object is lo provide a tUvici width 
« fttiiiut tip up wlun tlu load is pbiccxi 
thereon 

MEFFLER- V T TUrdif 1847 M Hu ‘ 
ron St ( Idea go 111 5 lu invention rcbitcs 

I to exhaust muffler for motor < nrs An object 
I in to prondo a muffli r jn which there are 
means for roduc ink the back prcHsiire iitsni 
products of combustion or exliausl gnses A 
further obji et is to provide a device having 
ineiins feir reducing lunsis epccuHlom d bv tho 
rush of exhaust gases there thrnugli 

NOVPNf 1 MSTIC T1RF--C^ A Fisk, 
flTitl So Boiibvurd Bronx N \ The in veil 
non has particular riferenen to a hlb r for a 
fire shoe or easing its object is tee provide n 
form e»f exuiiUM non lu tween thi outer band of 
iho filler ebnunt «iid tlie rim cpf tlu wheel 
which more clbeientlv funetions to allow for 
the leu III compre •‘KjoiiH of the tin wlun on 
foiintcriiig an obstacle or supi>orting the* 
weight of the vehicle 

8 1 r N A L FOR \ r niELV SWT 
( eiMliM c/ei W I Me Kone (ibnlstoiic Uotel 
ti2net St uml K nweiod ( hlcugo 111 Vmong 
the objects epf the invention ]h to provide a 
signal for antoinoblliM which is verv simple 
in constructippii niul which Iiuk mculiM for 
telling tho driver of an nppronehiug vehub 
thee direetion 111 which llu vehieh to vvliieb 
the device i« iftiuhnl is going The eicuce 
laoy bo readllv HP*cureul ter tlu fendtr of n 
cur It consists of n minnnnin number of 
parts uiiel will not easily get euit of onler 
FNn r,VTE T L ItLzy Laron 111 
The inventjeni relates to end gates and foste n 
ing memia tberede>r asHeiniitnl with a wnpon 
bod> or nnto truck Ttu invenlum niiluulmH 
'ft e ombintilieiie flat uup| swinging eve Nrlt, 
, tliiiH obvinliiig the lu-eessitv e»f emploviug 
^ wagon rewls nr ehuln connecting the opiKisixl 
^ Hieb 8 of tho wagon Imx whicli cannot b* 


elrunn out In clexw quarter*, while the efe 
bolta OH provided by the paten t nmy be 
opened in a iniuimum of space 

SEAT— U M MonrooMESiT 1211 W 
K« nrsley Flint Mich Tho object of the in 
veiUiuii is to provide a scut for vehicles in 
which all Hliooks may be absorbed nud tbne 
at ftil times iiwtire the evimfort of the occu- 
pant. The buek of the seat is spring sup 
fHirted and odupteel for free vertical movo- 
ine lit The soar la ulao supportoU by spriuga 
to further absorb tho uhocks lo which it may 
be subjee ted Roller me aus are also curried 
to ludel the structure against forward tUtiUg 
movement 

WULLL FOR AlTOMOniLES — a 
K \i LAN Moiireic La This inventor has 
is ( n granted two patent* of a similar nature 
I’lu ir obJcHJta are. tn provide h wind of tho 
t}i>e iiiLlueling a d( monntabb rim which is 
suHccptihle of rcadv unci ecuiiuniical munu 
fiiclun the parts be.iiig in the main formed 
bj stamping pressing or similar mechunical 
prcM^Hses \iintlu r object is to provide u 
wheel wherein the eh mom tablcL rim is easily 
aKNi mbleel and disauKc mblcHl while being sc 
curtly though n leusably luckrtl tht orguni 
zation being such that a tdiigb mniupulHllon 
HcrviH beUh to reloasu tht lot king menus and 
to re b ose the rim from its eugagoraent with 
the wboe] 

OlTHinr BRAKE— F J Andfl. 3720 
E 02nd 8t., ( levcland, Ohio \n object of the 
lavtmdun is to provide u brake ojicrnting 
mecJiiuiiam which mny he n udilv attached to 
n OUT of a ecriiiin tyi>e without alttrlng the 
(Ninstnictioii in tlu slightcjit A further ob 
jee t iH to providi u tuiiHtrnction of outside 
brake which uisunH u quick response to the 
tiLlioii of the brake jicdul and which brings 
the ( rir to n slop Kinoothly nad without vibra 
tioii or rattle 

SPRING WIIFtL—F Pai^ubo Stop 7, 
Bedfurei Ohio \menig the obj(H.tB of this 
invention is to provuie ti spnng whit,! Jiav 
ing u seriPH eif bow springs interiKiscd be 
tween On inner and outer members of th« 
wheel, Hidcl springs Intvmg hxcMl relation to 
one member and flt tlu ir cnels having mov 
able or rolling Lugugi me nt with the other 
memia r w lu rchv tht springs can take vary 
nig positions in acconlunco with the strains 
or stresses pul Uu rcou 

TiKh (niMN HOOK— A FAJjenuviT, 
J41 Warner Avc Jersej Fitv N J The 
inviiition relatis to ami skid tiri oliulns and 
has partunlnr re fertuot to n hook widch 
e'cmneets the cross e hniiis to tin side chains 
An obiett is In provide au iiltuchmcnt for 
the iiNual form of lnK(k of this chara<*ter, 
w hich (Hinv I'rts tlu hoeik into a snaphook 
and which is readily applicablf to or re 
movable from the emd link of the cross 
chain 

SNOW RFMOVlNt} \PPAHATrS — 
P DunvvaU), Uio N \ It is the. object of 
lilts invention to provide nn appiiratiui which 
may be used with nn ordiiiurv motor truck 
one] ti» iirovide me hum for attaching the ap 
pe rntiiK to the tniLk A fnrtlu r object is to 
provide n siiow n mov ing uppnrntiis wherein 
nn intense heat is applied to the snow while 
it IN in ft flaky evmditioa so thut it is picked 
up and nultc*! at the same tim* 

TIRE—D H KENxFrn 407 F 1d7th St 
Bronx N Y Tlu gent rid obieet of tin In 
venljoii iH to pn>dnce a solid tire havlDg 
increased resilniKy wlub preserving 
strength iiiul durability and to i nrrv out 
the invention in n nmiiiu r 1»i pnividt a non 
skbl meinlu r on llu irunl the lr< ml haviiig 
nmh rent re^ i sm s nltcrnuti 1v nt tlu opiKisito 
Hides w, that tlu tire riidiidly inward of the 
tn ad prise nta a Kinnotis form 
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The Timken Roller Bearing Company ~Like 
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The Automotive Industry 25 Years Old 



The Pioneers 

The human animal quickly takes 
things foregranted The nurseryman soon 
loses h» abOity to smell the rose, and, 
happily, the truck gardener soon docs 
not smell the cabbage 
And we, *'buddying*' with it, speak of 
the Automotive Industry hundreds of 
times a day— superficially, thought- 
lowly, with the coldness of habit 
There’s more to it than just Business 
Brilliant, ingenious men don’t link them- 
selves for hfi to penny-chasing business. 

Busmess, yesf But Romance, and 
Faith, and Fiery Spirit of Adventure 
Business, yesi But the business of 
’’going scanewhere*'— “moving”— “on 
the jump” — “majestic transportation” 
—“miraculous motion” 

We hereby appoint those old fogies — 
“nuts” they called them then— who with 
vision and (it*s the only word) guts 
looked ahead into, say 1923, and worked, 
we appomt those sweating pioneers, 
Haynes, Apperson. Olds, Duryea. Tim- 
ken, Wmton, ct al, as the real “See 
America First” Campaigners 
And rathef far-sighted in their seemg, 
too! 

Bdhodet htm Tb* Dally S A S 
White SuMuir Svltm*. W V» June. 1922 by 
TStTlSihealioUeratwliicCampenT Canton. Ohio 


I Company Canton. Ohio 


© 192 J fiy The TK B Co Canton 0 
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Giving the Telephone Life 



Wherever your thought goes your voice may go« 

You can talk across the continent as if face to face 
Your telephone is the latch to open for you any 
door in the land 

There is the web of wires The many switch- 
boards The maze of apparatus The millions of 
telephones All arc parts of a country-widc 
mechanism for far-speaking The equipment has 
cost over 2 billion dollars, but more than equipment 
is needed 

TTierc must be the guardians of the wires to 
keep them vital wnth speech-carrying electrical 
currents There must be those who watch the 
myriads of tiny switchboard lights and answer 
your commands There must be technicians of 
every sort to construct, repair and operate 

A quarter of a million men and women are 
united to give nation-wide telephone service With 
their brains and hands they make the Bell System 
live 

"BELL SYSTEM" 

American Telephone and Telegraph Company 
I And Associated Companies 

On« Policy, On« Sysfem, Unttfmrcal Smrttico 
anJ all dirmetmd toutord BoHmr 


lORDS ittn 34 lfil €8 
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A Most Efficient Tooi for 
Home Workshop 

The MONARf H Jr Lsthe is the ideal tnschlrts 
tool for the home workshop repair shop sod iera^e 
Turns out with lOOOth Inch accuracy •mill wood 
and meisl D«ns t- xfi*rimtnitri fwpsN/srs isscAiin 
tes are eatbuaiaatic over it Completely equipped 
devices veraLquIck ebacUa < mf Priced 



A is* hmilt mtth ktdhmetkt ub U $ f*tt ii$ 

U ittek tmirtg iiar t»m at shtkth ktgktr pfttm 

THE MONARCH MACHINE TOOL CO. 

430 0,k au*t». SIONEY, OUs 


Better Work and More of It 

Thm. arr the mvlb obtained to an amaiini de«te« by baodredi el hmo of 

Boice Junior Bench Saw 

A wonderfully pactical^ coMpaci aU metal tMchter dwteaed far acnoalt 
and ipaa^ aawine, rinp^ amoyiDe etc Cut. I i Uoek Dadomta 
daep ahd ' » wiJn. Dinen by H or ' i b p motor Spenal wwi otM 
lypa-ftHtal. bakeblo bram, ^ Portable. AtUebes to lamp Mckat 
tyrttf fmr dmtcripUv* lltarmtarm mtt the Jmmtmr Bemek 
Stfw “ ■ ‘ ■ ■ " ■ ■ ‘ 


RraeS 


Ji^frr H* Btftck BamJ \mm Bench i atkt 
Mmtara and Larger Bench Save 



W.B.&J.E BOICE 


Dr* 

8 A. 1 


1730 Norwood Ava. Toledo, Ohio 


The Scientific American Digest 

A review of the technical and trade press, consistmg of ahstracU 
from leading articles announcing the newest aev^p- 
merits m industry and engmeeruig 

Exact references to the sources jrotn which these abstracts and guctations are made foUow 
each abstract, the numerals referring respectively to the volume, number, and pages occupied 
by the ongtntd artirde in order that those who wish for further duta may jefer to tho 
ongiuaU Other digests orf^tnonir appear in Electrical fiotes, hervice of the ChemUt, and 
other departments jihich tire omitted from tfus issue 


Automotive 

Th« B«rlin Automobile Show was lim* 
itofl to Otirntun manufucturerH of whom 
elvht/ oxliJbitfHl cars Moro cars were iibown 
I than at nny priviotip show and a great; many 
new designs were on view In Germany the 
I I 1 M of front wheel brakes is gaining steadily 
and at present about one-sixth of all cars are 
[ either regularly equipped with them or < tin 
, be furtUahod with them at the buyers optloit 
TVo good oxutnples of front wheel brakes 
are the Audi and Oux. Both tvi>eii are com 
pletoly Indoseti, have Inclined atoering pivots, 
fnrilituting the steering and urn operated by 
cable and rotls A special brake equaiUer is 
pro\ldetl su that the left front and right 
rear \ihoul are always applied equally, as 
well as the right front and left rear The 
standard braking system still consists of a 
pedul otierntod transmission brake and a 
lever oiiernUni rear wheel brake One-fourth 
of uU curs have both brakes acting on the 
roar wheels Wire cnbJe Is used on about 
one sixth of tho models. — Auiometive Jn<L, 
49 16, pp 773 78 

Civil Engineering 

A Hydro Electric Power Plant of 12,000 
horsepovver, oiitratlng under n head of prac- 
tically one mile (I 650 meters), and having 
I a single penstock of less than two feel diam- 
eter, wfts recently constructwl and surceiw 
fully put in opi ration in Switserlaud Tho 
water utiliwNl in this development is drawn 
from tliD litth lake of Bully which In located 
In the westerly part of th( lew Alps tit au 
altitude of about 7 000 feet above sea level 
The lako is tapped by a tunnel aud pipe 
lino about 100 feet below normal wider 
level The penstock extends from the liduke 
ot tho lake bottom fur a distance of approxl 
mutely three miles down tu ih* vnllej of the 
Hhune Uiver Thi useful storugn al^ve the 
intake tumid is J 000 acrefmt Due to the 
high head thU rtproKentB a storcvl energy of 
10 000 (MM) kilowatt hours. The penstock has 
n total length of about 15,200 feet oud it is 
made lip of n senes of steel pipes of diflferent 
(UiinieterN and tliickne-ssua according to thu 
hand of wiitir The powtr plant is equippcsl 
with four units of SOOO hors«|)ower each 
urrungeii hugthwlHC with ample clearance to 
provide n luuximiiin degre* of safety in case 
that, for InHtanco, n bucket should fly off 
TTjc wabrwhfds nre of the Belton type, and 
their construction and the dosign of^oaaln 
and valves was unusually difficult, owing to 
the l«n.e head under which they operate 
Each fOOO horsepower unit is driven by a 
stream of water of seven sec. fot t issuing 
from a nowilo of 1% tncheH lu diameter at 
tho enormous velocity of about 546 ftot per 
werond —EnpUaK News flerord 91 10, pp 
395-Oa 

The Rcaiatance of Concrete to Wear 

has been atndl<‘d at the fttruotural Reaeorch 
Daborutory of the Lewis liistituto, Chicago 
It was found that the grading of tho aggre- 
gate indicated that up to a certain limit the 
coarser the aggregate tho lower the wear 
Theso tests aro difficult to summarixe, but 
we may givt two instances of 1 4 mixtures 
of cement and aggregate With sand and 
enisheil granite the least wear was shown 
with 29 per cent aggregate up to % inch 
sicc, 20 per cent between % Inch and \ 
loch and 60 per rtnt % inch to inch 
sixe* With ernsluKi limestone the best pro 
portions would appear to demond the rather 
larger nse of th( coarse at tlio < xpeniw of the 
intermediate grade The grading may, how 
ever, vary over a wide ruhge without affoct 
ing tho results upprcclubly, while the wear of 
concrete does not dejwnd to mneh upon the 
character of thv coarser aggregate as is com 
roonly supposed The proper grading has 
mnch more Influonee according to thcJie t«rt» 
than the dass of aggregate. The best rosnlCN 
from the point of view of wear wets ob- 
tained with granite, although eometlmoa eon 


■idcred not an altogether satisfactory oUu 
of mattrlul nnd not showing up in the 
strength test above the average Blast fur- 
nace slag and limestone with the most suit- 
table gradings gave resulta os good as those 
for granite, but the fulling off with other 
proportions was greater than for granite.— 
Angmcerin^, llO JW)00, p 182. 

The English Channel Tunnel Project 
Is kept alive by its promoters, although the 
British goverumont pcrshits In refusing to 
grunt the necessary authority, largely for 
imtJonai and strategic reasons. TTie material 
to bo encountered for the entire distance is 
very favorable, being a deep bod of chalk 
murh or cbalk Infllirateii with day That 
this material docs not swell on exposure and 
is impervious is shown by the trial heading 
built in 1880-1881 nnd extending about a 
mile tinder the sea With the boring ma 
chine dcolgned for this work, and used ex 
pcrimeutally, a heading twelve feet in di 
ameter can be driven ot the rate of 120 feet 
per day and two miichlnos started at oppo 
site ends should ntoet in loss than three 
years It is propooed ^ complete this pilot 
tunnel or heading and then its enlargement 
to ^tiU section could be startud at various 
points, so that the time for the completion 
of the concrete-Uned tunnel is estimated at 
4% yours Instead of the usual mucking 
operations, the excavated matoriul would be 
mixed with water to form a gront nnd then 
pumped to the surface With present prices 
the cost is estimated at $145, 060, 600 — Suq- 
Ush Ntnes Record, 91 Ifl, 045 

Alumina Cement was invented in 1908, 

bnt it« adoprinii hiiN bitn Gomparutively re- 
cent ill FraiRO, wluro It was Invented It is 
very hlglt in uliimina resistant to sea water 
and to Bulfate vvators, and hn^lons with 
extreme rapidity so that in a day or two 
itH conen te shows the same results as a 
normal Portland cement roncrcto after a 
mouth or more The new olarnlua cements 
are made by fusing n mixture of bauxite 
(aluminum ore) and limestone In a furnace, 
and grinding the prmiuct to powder The 
carofuJIy wtlghwl opinions of a nvimbor of 
eminent engineers in Prance, Great Britain 
und the Tnitwl States give results ranging 
between 10 per cent nnd 20 per cent of tho 
ptirtlund output ns representing the amount 
of alumina c<»mpnt that we cun reasonably 
hope to make and sell within the next ten 
years. AInniinu cement will always be In 
most parts of the Unitctl Htates dearer than 
Portland ctmv.ut, and in many regions it wlU 
be very much dearer That moans that it 
will be to some riegroe a specialty product, 
used for such purposca or under such condl 
Hons as will Justify Its extra cost per barrel 
Along Ben coasts ond in tho alkali region of 
western Cnnoda and our own western states, 
nUimlna cements will bo used provided that 
Hay are not too dear because they are re- 
sistant to cheinlcnl attack Elsewhere, on 
repair or construction work whore tinjo is an 
object alumina cements will bi> used so far 
os tholr higher cost per barrel is connter- 
bnlaiiced by saving on time labor and forms. 
EngliMk News-Record, 91 0, pp 347-49 

General 

Pollution of CooMtal Wntera by Petrol- 
enm CMU can eventually bo eUminated 
through tU® Cooperation of the parties wm 
corned, according to preliminary findings of 
a committee of representatives of the Bureau 
of Minos, the American Petroleum Institute, 
and tho American Steamship Owner's Asso- 
nation RomofHal meojiures studied by the 
committee include oil water oepsratinc de- 
V Iccs on oil burning ships and tankers, ths 
providing of facilities in harbors for the eol- 
lection and proper disposal of oily wastes 
nnd the use of apparatns from land pUnti. 
Tho oommittne found pollution by oil to be 
present lu some degree at most of the 8S 
(Cosrifised on page $4) 
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Radiotron WD-ll 


Rodiotron WD-12 
Rodiotron XJV-199 
Radiotron UV*200 
Radiotron UV20l*A 

Stmd for froc booUetthatdMcribcs all Radlotron< 
fivinf (Mr characteristics and circuit diagrams^ 

RADIO CORPORATION OF AMERICA 
DepC. 121 (Addm* office n«»reaC you ) 
Pleue lend me your free Redlotrou Booklet. 
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Radio Corporation of America 


S4lJ«R O0i£««| 

233 BrwMlw«Y New York 10 So. U Mi* Chiemto III. 433 CklUbmie St., 8 m FnmclMs C«U 
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Sold but not 
delivered 

Y OU sell a bill of goods You ship them But 
the transaction is not completed until the shii>- 
ment is delivered 


The wise shipper always covers his shipment with 
H Transportation Insurance Policy 

Such a policy insures your goods agaiast the risks 
and penis of transportation, not only when in the 
hands of the railroad but upon trucks, docks, fer- 
ries and public platforms from the moment 

of loading at shipping point to actual delivery 

A claim under a North America Transportation 
Policy will put you in funds promptly , , always 

a great advantage m case of loss Ask a North 
America agent or write to Dept 1% 

Insurance Company of 
North America 

Third and Walnut Streeta 
Philadelphia 

**The Oldest American Fire and Marine Jniwrancc Company* 
Ftnmded 1792 



3cicntifie American 0ige«t 

(OontiiMtcd /r«m SB) 
plaoM vidtod on tbe Atlaatk and Qalf 
ooMts. Tbe operator* of a certain larte 
fleeft of tanker* have developed what 1* 
llevod to be a promifdnji oU-wator aeparatiog 
device for use on oil-carso veoMl*. In the 
abaence of neparatins apparatue aboard ahlp, 
the uee of bargee fur ooltecCiiiK oU<^atam 
ittated water and oily refnee, in oo&nection 
with adeqonte faellUiea for the proper treat 
ment and diapoeal of mch wa*t^ offer* the 
BKiot immediately available meana for roping 
with the ftitnation nftpr the ve«ael hae ac 
rived In port* — JVaoWoal 106 14, p 

872. 

W«tcr«Une corrosion takea place over a 
narrow range at tho point where the metal 
emergee from the liquid Many thooriee have 
boen advanced to account for thle effect* The 
tme explaDation was suggested by a phenom 
onon frequently during the corropiou of 
me^ic anodofl by ueo of the electric cor 
ren* where the dlssolvina of the moUl 
creat(9 a film of condenaer eolutlon next to 
the metal, which can be seen to flow down 
along the eurfaco of the anode and stream 
off from it* lower end Water-line oorroeion 
wo* thought to bo due to a oimilar droula 
Uon which keeps all of the metal plate ex 
cepe that near tho liquid surface in contact 
with partly exhauetod Holution, and eauaea 
the metal at the surface of the liquid to be 
bathed by tho stream of fresh ooludon which 
i* drawn in to Uike the place of that which 
fiows downward along the metal sarfsce To 
determine if such circulation actually takes 
place in cases of wuter-Une corrosion, a strip 
of copper was rdsml In a narrow stereop 
Bcon-eull containing normal sulfuric add, 
to which fifty grams per Liter of potusaiutn 
bichromate faiiH been added, and tho corro 
Hlon process was w atcheil by transmitted 
light* In a few minutes tho expected cir 
dilation was clearly visible, and a constant 
stream of corrosion proilurta flowed down 
tbo Npedmen and off tho lower end . — Ckem 
and Alet Kng , 29 10 pp 70fl-0fi. 

The British Aircraft-Carrier Hemca, 

1* the first airctuft-carrler in the world to bo 
designed and built for the purpose of carry 
ing naval seuplanes other ships of the type 
having been convertwl from varioua types of 
warship. Roughly, she is 11,000 toon, with 
ft speed of 20 knots and an armament of 
se\en six Inch gnus, but the ideal which the 
naval constnictor now has in view is a ship 
of at least 20,000 tons dispUootnsnt, with a 
powerful battery preferably of 7Jl-lnch guns, 
in the mutter of speed it is felt that the 
Hermes is too slow alter the experience with 
the conierted aircraft-carrier Oampaata, 
which showed that such a ship sboold be at 
least two knots faster than the man-of war 
with whom she is operating in order to give 
her time to come into the wind to laundi 
her tnHchlaes without dropping right astern 
of her consorts and necoesitaling tho detach 
meat of destroyers for her protection Sim 
ilariy, the genond opinion now la that 20,000 
tons dlaplacement ia the tnlnimium with 
which a carrier can expect to be operated 
efficiently if she is to pick up exhausted ma 
chines under service contUtious.— Aaeal and 
JUilitarp ffccord 

Flying Tenders for Snbmarines.-»The 

rniteil Stalea Nn\y has decldnl to fit all its 
ocean going submarines of the *8 ’ ‘T,’' and 
V** classes with si^ecia) simill seaplanes. 
These «ir craft ciui be struck down and 
stoweil on hoard a an bin urine or patrol vessel 
aithuiit difficulty Should ntiy narni Power 
In future warfare use nnder water craft 
ugnlnit morchuntint n, the ndd»l danger of a 
flying tender mn well be Imaginetl for there 
would be no IniigoT any hope of aludlug tho 
enemy by dar>sle painting to disguise the 
couriHj and apcofl of rho slop, or by appuratus 
for oonccaliug Hmoke exi^pt, perhaps, in 
narrow watora, where tho enemy would not 
dare to stay aufflciently long on the surUpe 
to get tlie seaplane away The machine 
wouhl not bo uMii tor bomb-dropping, but 
would probably follow the tactics of the sea 
plane tender of the Gorman raider Wolf, 1 
which not only acted as aoout and greatly 
increased her range of vision, but also fietr 
on ahead and opened fire on her Intended 
viotlia with maebino guna, which generally 
peraaaded her to stop and await tb« arrived 
of the raider It would also mean a very 
considerable alteration in our war time ideas 
of auU-submarino patrols, ns Uttls oratt Uk« 
motor lanacbes would afford Hioall protection 
I against machine-gim fire uolsss they h»d $a 
I nueh ated amor that thedv gpead wonld bte 
serfopsly impeded —fifsrof ^ «ad MiHiarp j 

I Record. | 



PStrico 

eliminates this! 

XXTHBN furnaces are lined 
* ^ with fire brldi, it ia not 
long before the flaiiM attacks 
the joints, causing the bricks 
to crack axtd a];iall Soon they 
crumble and fall out, and the 
entire lining goes had ttod al- 
lows heat to eacape — just like 
the lining in the photo above, 

PUbrico Furnace Lining 
eliminates this, Plibrico is 
pounded into plsoe while 

C lastic, and forms a jolntlesa 
mng — a lining that lasts 
two to four nmes longer 
than fire brick, that resists 
heat to 3100 deg F , and that 
cuts down heat radiadoa 
It is ideal for ignition, front 
door and rear combustion 
arches and special ahapet 
because it can be applied to 
any shape Unskilled labor 
installs it-'with mallet and 
trowel* 

PHbrko U dtUvtftd only in afse/ 
conhinen of diitinciiot appear^ 
ance nj aAoten boiow Ware- 
house stocks in over sixty 
cities in the United States and 
Canada see phone books. 



Book Free 

A*k Ibr Um n p«(«- 
RvfrocCorte ood Fur- 
nAo* D«lcn It wfQ 
pfOtit ttw way CO IQW- 

«r ftnAn ooata atiid— 
gM«r profit*. 


Jobitim VW Brk* Co, ll» St. 
CblcAgo. 
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til* imrn Mcduftlcat p«r««l pMt raiUI 
MgUt coDilrti of ft rot^ riiCK for the 
tnitU IftCft iFltloh puroolM ar« Uinmn by 
tb« mM #ho 4o the work of fordng at thv 
office of IftitilA 4iipotdi In the patt tbc 
rooba h«ir« heta fixed* la Che new device 
fbe bftfto «ro rttneh e d to a reek which tr ivolti 
on an ^Updoal track. The aortora work on 
A ptatfom atoRftride the rack* Mail is dellv 
eiw to them hf meaoa o| choteO from the 
recelvinft divlalopi of the ofSoe The mode of 
oiieration it elfsple baft ia marke I by 

a taft of oonapiotunii coloring lu the teete 
noer under war at Ohfciifto the taft for Ohio 
may be a brllliatit rod ond that for Ycrniotit 
may be creeu and white Pickiog op o pur 
cel fur Uhio, the eorter epota a rod toftyed 
ponch and throws the puckafo Into ita oiwn 
luoiiCfa A« Ohio it near by. and recelvcti a ' 
Gonaidarable volume of mail from the Chicago 
ofllce, there ora aereral bufta for tbli unv i 
atate, and it it renaia thnt one of these will [ 
be near the ourtor. involving no wnit On 
the other bond* Vermont reoLfvoa relatively 
little imiil from tbit office, and the green 
and whita tag may be at the other end of 
the plafcfofnL In thla ovent the eorter merely 
dopoeiU the parool on the ahulf between him 
and the rock, and waita for the Vermont 
bog to appear When the hoge are dividec' 
into 60 (Agnations, or ‘'separatlOue, aa 
they are technically known, tfao speed la as 
(Treat oa when there ure bnt ^ lu neing 
tlie atatlonary rack the ai>aod deorooeeti witli 
the increaee in the number of deadnuduns 
In handling largo pareela the rotary rack is 
especially effecUve. Teats altow that in eight 
houm the eorten filled 1500 aucka, ten pur 
cell to a lack, at the rate of seven purceU 
i>er uiUQ per minute Thie U pructicullj 
twice aa rapid as the handling of similar 
parcels by use of tb« stationary racks The 
grout saving comes through the elimination 
of lost steps on the part of the sorters, in 
waikiiig ftom end to end of the racks on 
which stadonsry sacks are mountodjr .The 
rotary rack* with modifieations based op the 
Chicago axperienoes, will probably be in 
stalled In ^ important pustufflcce, — ifan» 
/(iciwfcr#* accord, 84 10, p 87 

Rebniktlnr dgrftgUted Japanese areas 

will rehttifb, according to the Nutiouul Lum 
bor ManufaetQrers* Association, over a thou 
sand shiploAds of three tniUion feet sock to 
rebuild the devastated areas, and America is 
the only country that cuu quickly respond 
uod wbfba output is equal to suoli a demood 
The Japanese trade, according to the Asso- 
(iation, formerly called for squores. ranging 
In siw from 4x4 in (10 to ft lengths) 
to a4xi4 In. (24 to 40 ft lengths), all In 
merchnutablo grado The combined rosourees 
of British (Columbia, \V oshlngton and Ore 
gou cannot furnish oter u bilUon feet of 
these sixes and grades In a year, says a 
prominent lumbermun of the \S ust Coast, 
and if the demand is os gruaC as estimated, 
lower grades and sises must bo used IteimrtH 
to the U 8 I>epurtnitnc of (^mmerce place 
the destruction of buildings ut 3iO,(Xio in 
Toklo and 70000 in Yokohama At the timo 
of the disaster large reserve stocks of ium 
her were stored m Kobe, Osaka, Tokio and 
nthur cities Tim real demand, according to 
the lumber numufacturtrs. will come when 
the permanent construction of tlie dovus 
tated areoa commences. Advicoa recoivcd 
from the Consulate tlenerol of Japan at New 
York, and made publlv by the LI 8 Depart 
meut of Ckimmercc, state that by an Imperial 
onliannoe building materials and necessities 
of life will be exempted from import duty 
until Match 31, 11124. — Bnff Aatos JtooorU, 
111 ld-600. 

Method! of diapoaal of privy waates in 

rural districts were investigated by the 
United Btatos Public Dealtlv Hervioo with 
luteresUng reaulu. It was found that focal 
baeteria, made vhdUe with uranln dye, pro- 
greasively followed in the gronnd water for 
dUtonces of d, 6, 10, 16, 26, 35, 46, 6U, 66, 
[JO and 66 feet from the trench in which the 
poUntion was placed , uruntn luis been reoov 
?red from Uwm aoms wells and baa spread 
to other wella at 70, 76, 80* 85, 90, 96, 100, 
UO aftd X16 feet from the poUutlon trench 
rba soil in queation is a fine aand with an 
affective alae of 0 13 mttUmetera. The polln 
don baa traveled these distances within a 
period of 187 days, or about 27 wetks, and 
ndy In Um direction of tbo flow of the 
rrovQd-watar , do convincing evidence is 
premt that the pollatien has traveled 
KgalllM the flow of the ground water or at 
right uglhi to it The poUntioo haa trav 
nod only In a thin aheet at the aurfioe of 
^ aoM of Mtoration there is no evidence 
M Iraant that it haa dimraed radially 
and avan when hmy pollution 


At the Gutmann Tannery, Chicado 

. T _ u, , j>nniwwi<. * s- W 

rjT. 





Dodge Transmitting Units Are Giving Plus Service 



For 25 years the power required lo 
produce high grade leather manuiac' 
tured hy Gutmann & Company, has 
been distributed economically and with' 
out inierrupuon by Dodge PowerT rans- 
mitting Units. 

Always when needed thu Dodge ui 
ecallacion haa responded to the demand 
for 24 hour service and played an im- 
portant part in maintaining peak pro- 
duction schedules. 


Throughout this plant there arc Dodge 
appliances which have stood the test of 
Plus service, many under heavy over- 
loads, day in and day out, year alter 
year This is why the new Gutmann 
plant will be IW^v Dodge equipped. 

Dodge means power savings Plants 
which have standardized on Dodge rank 
on the plus side of the ledger Five hun- 
dred local dealers distribute Dodge prod- 
ucts on the immediate delivery basis. 


DODGE MANUFACTURING CORPORATION 


G$mf^O^0ti, Misiiaw«i(« Ind. 


ty^rics, Mi«luw«k« lad. and Oandm N Y 




EVERYTHING FOR THE MECHANICAL TRANSMISSION OP 


^ranchu Now York 
Atlanta 


Philadelphia 

MifUMu pd rt 


Pia«bufgh 
St Loui* 


Booton 

Houmoo 


Onciiinfad 

Seottk 


Newark Chicago 
Son krostdauo 


Induttry’i Demand for 24 
Hour Sernce 

PoMibiUtiM of p«ak or ovorJoada must be 
eoiuldorod in oqnippint faetonoi of today 

An right or tan hour day may ba ih« ralr 
insofar as man ia conesrnod, but tha ma- 
chinary which tnultiplioa tha labors of man 
muot ba built to wlthotand tha woar and 
tear of two or throa olght hour shifts, day 
in, day out, through tha yoora. Tha pomf- 
bUity of pook or ovor-looda must ba carriuUy 
conriderod in placing ordora for machinery 
of production. 

Dodga Powat Tronamltting Units are 
boAt to withstand maxlmoin domande from 
any industry in which they are called upon 




to function* Hundreds of Dodge insulla- 
tfona have been doing 2^ hoar service ai« 
daye a week without attention, and without 
retarding production in any manner In 
the paper industry alone Dodge sbeavas 
roM drives, clutches bearings, hangers and 
pillow blocks are demonetrating the limit 
of dependability 

InthaQutmannTanneries plctnredabova. 
Dodge unite have been specified for23 years. 
Moot of the Dodge equipment in these 
tanneriee is subject to a constant overload. 
And yet there are clutches and pulleys in 
the Gutmann Tanneriea which have run for 
37 years without atteodon other than ofling 

The Wayne Knitting Mills ore over 90 
per cent Dodge equipped For 30 years 
Wayne hoe been increeaing jta speclfica- 
tione of Dodge unite with ooch ex^nrion 
or romodelling Here Dodge unita are called 
upon for the heaviest of duty in rush 


seasons The Wsyne Knitting Mills are 
equipped throughout to meet a peak or an 
overload. And Dodge means power sav- 
ings there as in other industries. 

The Dodge Manufacturing Corporabon 
haa proven a first aid to industry in special 
order machinery os well as power trans- 
mitting units. Skilled englnecni extensive 
foundries and modern machine i.hops dia 
tributing their products and service through 
a net-work of branches and slocking dealer 
eatabiishments over the country puts Dodge 
in an envlabta position when it comes if> 
giant preeoea, Ubles, sheaves fly-wheels 
and the other extraordinary demands of 
industry 

And from wood pulleys to hangers, from 
besrings to clutches Dodge machinery is 
built to deliver with absolute dependsblUty 
under the heaviest demand industry con 
create 
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Bridge Builders 


Motoritto 

Carry a Bsillna Autow 
line in vour car and 
•afeguard jrour tpare 
lire with Powersieel 
Aulowlock Both are 
made of Y ellow Strand 
A»fc your accessory 
dealer 


Co workcra In the stupendous task of spanning water 
with steel, are the brawny men and still more brawny 
cables Together they fabricate the massive structure 
and anchor Its ends to either shore 

Yellow Strand Wire Rope has always been as great a 
bndge builder, as It has been a builder of canals and 
dams factories and office buildings 

Wherever there Is heavy work to do, there you will 
usually see the familiar strands of yellow that distinguish 
this powerful wire rope from all others 

Yellow Strand is the highest grade rope that this fifty 
year old company knows how to make They alto 
manufacture all the standard grades, for all purposes, 
each supreme in its class 

BRODERICK & BASCOM ROPE CO. 

S05 N Phrat Street, St. Louis, Mo 
Brmmim Ntw Ywk laJ Swlllt FaeUria t Si. Uth SMMh 

Attthorifd D*€tl 0 n in olf Indtutriai Locelifiss 


HeOotr Stiand 

WIRE ROPE 




LATHES 

9 to 18-inch String 

LUt ) rke SI 16 snd up lo 
cording to kIic Wh« 
wdy to \juy Kud loF 
L«lh« LiitHk g Snd pricss 

WF4J«b Banes Ct. 

1999 UrV KOaPOU,lU. 


RACINE JUNIOR 

A PortRblR 5pa«d 

METAL CUTTING MACHOVE 



Of hlaliMt qualiijr— while 
n^mtely priced the 
Raduc Junior eesUy out perfoitM sny mscfalne 
of sane sUe Eatremely (ssi sod pemisneotly aceu 
nta s (U runnloa nete to the fsiaotM Hoc of iUdtio 
H S Matel Cuitlaa Mscfalnes K time and neoey 
ssrfoi necesaity to oveiy shop Runi tram lanp I 
soekst For datsllad iolonastiofi write to 

RACINE TO<H. & MACHINE CO 
DWI.E RMiu. WkM U S A. 


la rtieoipred at the top, wator from lower 
levels (in nearby deeper wells) la negative 
both for nraiilti uud for B ooli.-'-^np 
Raoord, 01 11 425. 

Industrial Progress 
Increaaing the Dleael engine’s thermal 
elBc!iency.-^The moat auccesaful utllliea- 
tiou of waste )i«^nt is that effected in the 
StiU engine, in which steam ruised from tlie 
jacket and exhauRt of nn intemel combustion 
i*ylinder la appllotl on the opiK>aite aide of 
the piston By such means the thermal 
efficiency has gained another 7 per cent, 
thus bringing the total up to 41 per cent 
This engine has passed its experimental 
stages, nnd is now being manafaetured oi a 
four stroke, aingle-platon heavy-oil engine, in 
aiaea up to lOGO-brako horsepower for land 
purposes and 35() horse fwwer per blinder 
for marine propnlsion — The Xaiional Enfft 
necr, 27 9, p 420 

A goa apparataa designed to ntiUEe 
fnelH>il distillate in the manufacture of 
gas for coiimiLrcinl and domestic purposes 
baa been perfected nt Buffalo ’rhe new proo- 
esa is said to bo mure ecoiiuinlcul than the 
manufacture of coal gas, mIiIIo the plant ap 
paratUH ucresanry in the making of gas from 
fuol'oil distillate la miiLl) lower in coat than 
coal gas apparatus The gas produced it ia 
( lafrnul, has fiio timrs the heating value of 
producer gns, contains no sulfur, and boms 
with a non-oxidiaing nnd non carbonlung 
flame The gas bus given satisfactory re 
milts in dlnct appllcutlou tu heat treating of 
ferrous metals and in Japanning and enamel 
ling Tests have proveil the gas suitable for 
lighting and heating and for domestic pur 
poHOa, comparing well with coal gus In th(.r 
mal effldeucy Four gallons of fuel>oll die 
tillato are reqnire<] per thousand cubic feet 
of gas One attendant can operate a plant 
having 6(X),()00 cubic feet capaeity per 24 
hours, hciito the operating cost ia low — Uaa 
Ind, 17 0, p 207 

The first Diesel electric pipe-line dredge 

to be placed in fiGr>ico is Doing built iii 
Portland Oregon This dredge has a fifteen 
Inch discharge and it Is estimated that the 
saving lu opcrtiting cosU of tills dredge over 
A steam drcdgi of like capacity, will be as 
much as |15 OOO u vear lustead uf the 
customary direct current drive, alternating 
current is uswl so that if desirable, outside 
iHiwer cun be used The power plant con 
I slats of a 520 brake horsepower Diesel ongliie 
of six cylinders which is run on ordinary 
foiirteciwlegrfc Bauin(^ fticl’OU The main 
giiH rtilor otH i-iittH at 2300 volts -^Mnlorshtp 
8 8 DP 558 59 

The first welded gasholder was fabrl 

cutoil ill Mtlbounu in 1022 TbiH tank is 
JOO fcit in diiiincter by 105 feet dotp mid 1 m 
bnilt of 0/04 inch steel When finished it 
containwl Honu fifteen miles of welding and 
when tested viilh soap and water thire were 
only six Iciiks For some time oxy acetylene 
welding was emplo>ed, but was ulUniatdy 
diHCuriiefl os niiNuitnble largely owing to tin 
difficulty of ovirlKiul weldinK Attention was 
then diriH tod to tin usl of (.h^ctric welding 
and 25<) exiicrimcntH wtro made to teat vuri 
oils tjpis of joints and electriwies Iiltl 
tnntely that empIoye<l was the quasi arc 
proctss. troiu tiu Usts, thi tensilt strength 
of the Joints was Invariably found tu be 
equal to if not greater than the sheets 
themselves— fif us TVor/d, 70 2047, pp 325-27 

The Young Whitwell backnin gaa 
process is a new development m the art 
of mauufaelurlug illuuiioatiiig gus which was 
brought about largely through the desiru 
bllity of UHiiig chcu|icr fui Is, iiud ut tho sumo 
time utilising equipment already in existence 
Through slight changos in the epnstruotion 
of uuy ordinary water gas set, this process 
renders available tut generator fuel either 
coke or biturolnona coal Uemurkable reaults 
have been obtained when alack bitumlnoua 
cottj and heavy olla have been employed The 
operating economics provide for the ^batitu 
tion pound for pound, of slack bituminous 
coal for coke Its Improvements over the 
old mnthmis and equipment and its marked 
operating savings depend upon utilhMidon of 
cheap fuel, lesaeniog of beat loss, roductlou 
in maintenance and depreciation, decrease in 
gasoil used to give a required thermal value, 
f^mluatiou of tlie expensive and compUcaten 
hot valve nnd small capital outlay lu inataUa 
tion The process is applicable to any woter 
gas set, after certain changes — and 
Met Sho , 20 16, pp 884-60 

A new compoand fertiUier vdilch U 
nuibofacturod by a French company is booed 
on the idea of noutroUsing tht residual add 

(Continued on page 58) 
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A Manufactaring 
Interest 

with targe plants in New 
England and the Middle 
West, and with a surplus 
of floor space and equip- 
ment, would give con- 
sideration to the manu- 
facture of mechanisms or 
devices of metal, prefer- 
ably of a patentable 
nature, wherein a large 
volume of trade can be 
established li properly 
handled. 

Addmt all rephas ttc 

Masofectoriaf Istaait 
Bos ISl, Sdentine Amwieaa 
233 ns«4wty, New Teifc CSy 




Opens the door 
to new ideas 
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It was the pioneering spint of Amencan engineers and production men 
that made possible the progress from the “horseless carnage” of the early 
90's to the marvelous automobile of today 

Without this will to try new things, without this spint of adventure that 
animates American industry progress would be stopped and civilization 
revert to the stone age 

It is to this indomitable spint that Sterling wheels make their appeal 
Sterling Grinding Engineers, supported by this old and powerful organi- 
zation, have gone among industries and by tests shown the remarkable 
results to be obtained with Sterling wheels 

They want to conduct a test in your plant They want to do the same 
thing there that they have done in other plants Accept them as you 
have accepted all other progress For better grinding is their goal and 
better grinding is progressi 

The Cleveland Stone Company 

Ctevelancl, New York and Boston 

The Sterling Grinding Wheel Company 

Tiffin, Ohio and 30 N Clinton St., Chicago 



AfUt thirty fivr yeura of (jualsty 
himtory '^trrUnt/ CrtmtUny KnpiTir#ra 
OM adding new Uutre to work 


STERLING DISTRIBUTORS 


BOtiTOlf Lombard 4 Co ERIE, 

CHICAGO The SterUag Orfndlna Wheel Co. hOU ANGELKB 

ClNCmKATL The W J Johnston Co LOUISVILLE 

OLKVaiAKD. W M Pattleota Supply Ca MILWAUKEE. 

John T Rowntm. Ine. MEW YORK 

Dvrsplttf f * w J MoKm Meohlnery Co. mrSBURGH 


1 he United Hdwe A Supply Co 
John T Rowntrpe Inc 
The Belknap Hdwu. A Hfg Ca 
Shadbolt A Boyd Iron Co 
L. Beet Co Inc 
rittiboni^ Caere A Sapply Co. 


PORTLAND 
SALT J AKE 
SAN fRANClSfO 
SEATTI E 
TIFFIN 
WATERTOWN 


J 'ihn T It fitri ». liif 
Juhn T H<tnnlri-t* Inr 
CcTiLral Miiihni<*r\ Suptily Ca 
The Si*HtfIr H<lv Co 
Tilt Siurllng Grinding ^\h«vl Co 
W W Conde Hdwe Oa 
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On the road every 

l^XCUBES don t go In thr dftlry builncRi 
^ Heavy duty tank trurks miJ«t haul thou 
undt of Kt*tlunR ol milk Into Litte* from outlying 
rural pointa every day of the year no matter 
the condition of roadw 

Many of theae trueba carry their dally tanka 
of milk from dairy fnrma over a hundred nillea 
distant frotr the city 

It la a algnlficant fact that nearly all tank 
truckt of teadlr\g makes arc niuluped v/ltli 
Dayton Steel Wheels 






By the service thay ora rendering In the dairy 
business Dayton Steel Wheels again prove that 
they are equal to meet every day in the year 
the most trying tasks of load and road 
Perhaps your hsulage job Is even more exact 
Ing than that of the dairy business Whatever 
yuur purtloular requirements may be Dayton 
durability and economy ore worth Invcstivat 
(ng Let UM thaw you Just what Dayton Steel 
Wheels will do for you 


Bufti 

type 


ti Jot loliJ enj pntumatk tins and jnt arm ttandard 
front or r*ar axle Speetjy lAe/n on yruf n»»t order 


THE DAYTON STEEL FOUNDRY CO^ DAYTON OHIO 

Dayton 

Steel Tt*MC K Wh eels 



A Quiet, Durable Timing Drive! 

F ormica timing gears have enabled automotive engineers 
of many leading producers to retain the advantages of the 
gear timing drive—by making that drive more silent and more 
durable than any other system* These engineers have found 
Formica to be the most uniform and durable of non-metalhc gear 
material The gears in use, have shown an average life in excess 
of 30,000 miles 

Jobbers and garages everywhere handle Formica gears for use m 
replacing worn and noisy metal gears These are distributed by 
the Perfection Gear Company, Chicago, lUinois. 

Formica U aloo uacd cxtcnnively In clrctrlcal insulation radio panels and tubca indua 
trial gcara pump valvea and for noise insulation In nrvotor cars 

fVrfte for booklet ‘ iVhat Formica fs 

THE FORMICA INSULATION COMPANY 

4S45 Spring Otov* Avgnus, Cincinnati, Ohio 


I5RMICS 

Hade InnnAnfaydniisllediiaiwIBisim 
SHEETS TUBES HODS 


Sdentifle American Digest 

(CVm finned from page 5fi) 
ity of ordinary •uper pbemphata with am 
moDls gai By utilUlng tb« luumonia gag in 
low coiicoutrutlon — auy, three tu flvo per 
cent — and curefuUy cotitrolllug the tempera 
turc of the reaction, not only can the prevl 
oualy recognlxcd daiigor of retrogradutlon of 
the pboephorlc acid poMltl\oty tw nierted, but 
the reeultunt compound fertilizer la obtained 
in a perfectly dry tunl friable condition, aud 
H homogeneity raudi greater than that of 
glntple mixturea In thin pruccoH a Having of 
48 per cent of eulturic add in dalmetl — 
Chem Trade and Ckem JUng , 73 1897, 

P 300 

A new type of boiler furnace designed 
to operate with pulverized fuel has been de- 
veloped, in wlikh a combustion rate many 
times in excess of tlie rate recommended at 
present has been ranintalnwl This furnace is 
known as the < dnnon radiating furnace As 
much as 00 i>er coot of the total bout of 
oombustiuu will bo dellvLnxl to tho boiler by 
radiation at a cuinbustion rate of ^1,000 
B t u per ciihii foot of coinbiistion space per 
hour Karh fumnee wiil fwl by a Hingte 
simple otrniKht pipe buna r located in the 
wind box at tho front PuhenwMi coal will 
be curripfi from tiu fce<l» r to tbe burner at a 
suitable velutit> by iiitiiaH of low pressure 
ulr This funiueo will opt rntp under forr«l 
draft Tho flame atartN m the lower chom 
ber Just u fi w iiieiuN bi^oial the burner tip 
and cxtenflfl to the ri nr tin not upward iuto 
tho rear of the top thunikr ami hiU k to the 
exhaust opening n'iaiK the fliiini pHssagi is 
double file lioih r tube length under normal 
conditioiiN wtulc tla cross wh lion of tin gas 
atreain in the fiiniact is Btiiall etJiupartNl to 
thi total li ngtb TIiIh product h a \tr\ eon 
tinuouM mixing of tla cotnbiiNtible inatttr 
with iht oxygi n and btcuuse tin wiiHh snr 
ruuuding the gaaNtnain are at a high tern 
ptruturt inaktH it puKMibh to burn tin. fuel 
rapidly ainl with a ininininni amuniit of ex 
coHH air U hiii surroundial wirh water 
alisorptiuii NurfiinH iJie iktirior id (ho fur 
niicN? surfoM will Is at bKM) doj,nes F — 
f omhushon, 1) 4 pj) 307 11 

A record of 4')0 nvets m n working day 
of (iglit hours hns biiu tin average per 
formanci of tlie bull nv»tcT in us« <»n tin 
penstock work on n |kiw» r tunnel at Niagara 
Fulls This is tlie suim iiwtir which the 
arlNt usid as his iiiHpiruiioii for tin eoverj 
di sign of tin Noviiahir isaui of the SclK/v 
Tine Amhiuav On u ngular run 4^ ruits 

111 *15 miiintiN was tin Kcheiluli 1 hi saving 

in lalKir effciPsl b\ tin rmti r is cr>ni|>iilcd at 
Ikl per eeiit Tin nvtiagi woik of a crew 
of SI veil nan band riveting is 1^) rivets in 
an light hour dav \Mth band driven rivets 
a iNncntagt ninsl be nllowid for eotting out 
Ifiosrtv ilnvea rivcta — u coiiditinii not found 
in till iiiatliim driven work Tin rivets used 
on tla iKnatork job wer* 1 '{i iaches ui di 
umetcr — I he Jtotln'maktr f> p 258 

f xperiments on the dry cleaning of gas 
with dust which wore conducted at the 
Firtshtirgh Steel ( ompanv plant during the 
past summer hIiuvv tbu great possibilities of 
this method of punfKHtion A* a rtomlL of 
these tests it is la lit v(*d that beyond tho 
dry clBiiiier llo tremendous pOHsibihura hk o 
nsiult of iU use In iht nature of eonser 
vation of sensible bent of the fiiriiaci gas 
there is better cimibiistion in stovts and boil 
ers with resultant tlecrenso in power •costs 
duo to ollmiiiation of labor In upkeep and 
repair of equipment ns u result of complete 
rewivery of flue dust This at the average 
furnace where no special attempt is made 
or inelTcotlvo means nrr employed to recover 
the dust, may rvn\ as high an 60,000 tons 
pvr year The extremely low dust content of 
gas iteaued by this methml makes it poMible 
to clean tlmt part if the gus to be used bv 
gas engiuQs, bv pauiiig it through an Indi 
rect cooler in which the gas is cooled and 
tho moisture condcnsoil bringing down witli 
it the remaining dust, thus accoiripllshing 
coraphte cleaning and recovery of the last 
trace of dust without bringing the gas Into 
direit contnet with water — Tho Iron Age, 

112 17 ini 14 

Metallurgy 

Red staliiH on nheet brmss are found to 

be eanaed bv reucCioiis of copper oxides In 
the scale formed during annealing and tho 
pickling medium, cupno oxide contrary to 
usnul opinion Is as harmful as cuprous oxide 
Oxides of copper may be present from vari 
ovia causes such as ciirelsRs washing ofter 
the pickling opvjration, resulting in tho pres 
ence of ncid and salts during the subseaueut 
I annealing, the presence of Iron in tho brass 


Betsem^s 

Increanng Popularity? 

Th«r* aia aevva tonnd raasons for the 
■ttsdlly growing um of Bossemer Oil 
E^ocs for Industrial power 
nrst oomes the use of fool oil the de- 
pendable alwsjrs svallubla focL Next 
comes the five dwlded savings (n 
Find Cost Up-Kra Com PihI Com 
fml-**-**** SpM rsol 8Uel^ Spoco 
And the seventh resson Is that the eon 
aervalWt power ratings used enable 
Bessemer purehaaere to plea their power 
loads with absolute confldenci in Bea 
semer performance 

For a dependable aoonomloal power 
aouree Inatall Baaaemer Oil Englnea and 
build proflta with the resultant aavinga. 


THE BESSEMER GAS EHGINE CO 

14 York Stroot Cewvo Cky Pa. 



BESSJKMER 

OIL ENGINES 

,, ■ 'it::.; 

I 'i lit »oo H'” ''ii'>'wi.u 



CADILUC BLOWER 

Blows duet and dirt out of motore gen 
eratora machinery switchboards line 
shnftlDg Rtook bins etc 

Lowers fire risks and creetea more 
heuUhful working condltlpna Has hun 
dreda of uses 

Weighs only 6 pounds Attaches to 
any light socket 

Writm fmr dmteriptiyo Mdmr 
aivina pricat etc 

CLEMENTS MFC. CO. 

622 Fulton Siraot, Ckkago 


LEARN WATCHWORK fMcOTg 

A fluo trade ceintnandlnK a good wlary and yonr 
aervleea always in deniaud or you can 
start la busloess for youraelf At 

UAOLEY INSTITUTE 

The greateet aobool for 




WHITINO-ADAMS 

BRUSHES 

rorathoboallj 


to oU IkrMgh tkokalr go Ibo roots oiUl 
Mh auia to growth. Tliay muko > fcaaollfai 
rodlaotah*e«.The plan of wo«Hs Isnodo 
Ijw^ g ieetooa wHk WfcWi«-A4aaH HaJr 

Bmmd for msolratod Ularotwo 

Bnilh kianatorturtira for Over lu Tun 
a«d the Largest in tha world 
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or opon Itv surfac« and tb« use of Impure 
rolltDK oils, liowevefi the miUii csusn of the 
oxiiiution of the copper Is the use of the old 
fttshioned stineallitB furnaces^ In which the 
flames impinge directly upon tho brues — 
MetuL Jnd^ 21 10, p 894 

Effect of temporature on the tcnallc 
atrenirth of steel — An increase of tern 
prrature of Htoel results iti o derreHst- of ten 
slle strength But it is not so guntmtly 
known that there is first a lowering and 
then an iocroaee of strength during the early 
stages of heating Thu avernge tumiHrarnru 
at the jDaxitnum strength for oil tht sti ils is 
about MO degreea. and thu avi for tlx 
lowest, prior to reaching the inoximnm, is 
about 2130 degrees. So that it mav be stated 
roughly, that the tensile strength of onU 
nary steot u at its minimum at about the 
boiling temperature of water aud tliut it 
reHches its maximum at about 500 degreea 
Fuhrenhult, After this lost Uniperutiire has 
been reached there is A steady fall in st^'Oiigth 
ns the temperature rises, until when IBIMI 
degrees, nr a cherry red heat, is renebud tht^ 
strength has been pretty well lost All sled 
enttlug tools bold their ixlges bi'tltr vhen 
beuteil above the temperature of the utmos 
phui^ thnn when worked cold A razor 
shaves better if raised to a little abov^ the 
blood temperature A finishing tool will cut 
more amoothly when warmed — Railway and 
Loio Kno W 10 pp 30M-9 

The addition of 5 per cent of nickel to 

a fi ptr cent chromium stutl prartit ally pro 
duocB a steel which is nlmosl resistant to 
mtric licld, while as regards hydrochloric 
and the addition of uickd verv inattnully 
lnoreuH(*H the resistance As ngurds Hulfura 
at hi the gradual increase in nickel eoiiteiii 
IS n HiMinsiblu for the protluetiou of a stt el 
w hich is only very sligliily soluble Tw o 
other steels, consisting of a JO per o nt 
chnimluiu steil without nickel and one with 
a 5 jier cent addition ui that eh mt ut hImiw 
a marked increase in resistanct to sulfuric 
aeid owing to the oddiHoa of nick< 1 The 
hydrochloric acid results are uppun ntl> in 
the opiKwite diria.Uoi] Tlic gciural effe< t of 
the addition of idekoi to a chromium shcl Is | 
to iucrease the resistance to nitric ucnl, to ' 
materially Inerenso the rtsistnnee to suJfunc 
acid and to tend to incrcUKt the resisluiiei 
to hyilrochlorlc acid The addition of siuh 
a roinparnltvely small percuitugc of cliro 
inium ns 6 OB per cent has n profound iffivt 
in modifying the rcsiKinse of tin steel to 
nitric acid, and in materially nMlucing its 
Holnbility In hydrothloric acid — IjUffmeermy, 

no 8on, pp 41516 

The spangled aurface of galvanized 
metal has always been a goal sought for 
by mnnnfucturera of guhaiiised iron poods 
\ arlous causes hu\c been blumcil for failure 
to uecurc tlds result, but rt-«parrhe» nM‘< ntly 
made show that the base tin tal iron or Hleel 
Imi practically no influence on the result if 
lliu temperatures an Nntisfai torily main 
tallied Ihire riac did not yield tlu <lcsiroil 
large spangles, and lJu or aluminum likewise 
failed , but the addition of lend di<l so irame 
diately The separation of the Impure zlm 
forming the layer on the metal sheet into 
cHinjngate solutions — load rich and xiuc^-rich — 
at the dipping temperature, and the method 
of siibsoquent crvstullixation were the causes 
of the effects ubtniued This was proved by 
the annlysis uf different types of spangle 
occurring on the same sheet and by the ob 
served dlfferencca in the rate of attack of 
different spangles forming the coaung The 
separation is attributed to the difference in 
the surfaes tensions of the two solutions.— 
IfcfoJ fnd, 21 to, p 394 

The density and composition of metals 
and alloys under two rates of cooling, 
fast and slow, as produced by casting in 
chill and sand molds. — The densities of pun 
mctnls are not affected by the rate at which 
they Mdidlfy This is also true of those alloys 
which aolh^y at a coustant teroiwrature In 
the case, however, of those alloys which 
solidify over a range of temperature, the 
ra^e at which they paw throjigh this range 
Herioniily affects the density, (he olowor the 
rate of SDlldlflcatiou the lower being the dens 
ity When alloys which possess a long soUdt 
f)dng range are prepared In cylindrical chill 
molds they are lou dense in the center than 
At the oQteide Rapid soli Hi flea tion has a 
pronoimeed effect on the com position 
througboat the mass of those alloys which 
solidify over a range of temperature When 
propai^ In chill thoM alloys arc found to be 
richer on the outside in the component of 
the lowsr melting point and richer In tiio 
entar In the component of the btgher melt* 
ing point Sand castings In thcM alloys are 
uitifotm throughout Alloys which aoHdity at 




What this trade-mark 
on a Ball Bearing 
means to you— 

A STROM trade-mark on a ball bearing means that 

—You are getting a bearing which is the first choice of 
leadihg engineers in all industries 

— You are getting a bearing which is correctly designed 
to carry the load and reduce friction to a minimum 

— You are getting a bearing made of special ball bearing 
steel, heat treated by the most modern and approved 
methods (not merely case-hardened) 

— You are getting a bearing which is made by skilled 
workmen in a modern plant and rigidly inspected in 
every step of its manufacture 

— You have at your disposal — always — all the resources 
of this great institution devoted solely to manufacturing 
high-grade ball bearings 


Rack of every Strom ball bearing 
18 the accumulated knowledge and 
experience of a staff of engineering 
experts and a manufacturing organ- 
i7ation with the highest ideals of 
quality and service 



We offer 


— Expert engineering aiiiitance 

— A wide variety of typci of ball bcatingn 
for all purpotei 

— prompt delivery from itock on ktandard 
tizci 

— Our caulog No 8 giving dimcntionR 
and load carrying capacitm of Strom 
ball bearings as well os other ball 
beanng literature 


U S Ball Bearing Mfg Co 

4583 Palmer St , C hicago III 
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^^And I am with the doers 

Time was when war called the ambitious and 
offered life's great rewards But the captains 
and the kings passed The enduring conquests 
of our times are being made in mdustry. 

Through the wide doors of General Electric 
plants and offices an army of 100,000 men and 
women moves everyday Each of them, look- 
ing back over the road, can say 

“Things worth while are bemg done in my 
lifetime, and I am with the doers “ 

GENERAL ELECTRIC 


COLD PIPE BENDERS 



aUMkrtJ 4.r ib* WoH4 

Hand and MiiCor 
OpmtaImI 

U Btm of UttehUtM 
Wlwtltcn»l to b*tHl 

lOrto 


invunons rsmonri-MODBU uadi 

In a Mlj mmIiIm dMp 

■ftaalMur* Mm, ImH, |)|«, aM iKt»r« 

•r p 

Lei HI tmimufuctHrt anti ut as rtntr fot-tory 

SOI W 0 •s 4 iT 

mouico 



SOUTH BEND LATHES 

Qutok Chiuitf* G«iir 

0 X :t toil 00 

1 ) X* ^00 

SMOO' 
4AI W|! 
itmuu 
HI w 
loinuu 
IS'VSOO 





WorU 



Protect Your Home Against 


SUDDEN 

DARKNESS 



ER 6 endi sll fqM 

trouWwL SAFF-OTNVENl 
ENT-CCpNOMiCAL. Nomor* 


ano^ns lack of Ug^ or power 


ior electric 
iron*, wnahert. 


n vnw, -witwiiw •, 

^ New fuM 

foapo into place 
by turning but 
Ion, without remoinng <u»e from 
socket When first six aroused up 
si Ip t n refU I hoklinttBbt ext ra fuses. 
Approved by underwriters, 
Cuaraotaed 
sattofactory 




fWnttolSfiltpil-. 

jwa&MMiw 


SPECIAL OFFER 


Fdr |1 00 we will send poatpnid 
’ ^ ' ts and 5 rsfllls 


compete fuses_ 


MOSS-SCHURY MPG. CO^lne. 

Fuse DtoWea-Dapt. A 

20110015 FRANKUN ST^ DETROIT. USA. 

Mrs. of PrMtdoa CWettiosl Dwriaaa 
DimtrihmHmm wawled far mpmm ler fRe ry 


ichJ SO fuw 




a constant ttonperaturo are oniform In oom- 
poeitiim tbrougl^t, whether prepared in 
sand or chill moldis.— ifetol. /nd., SI 10^ 
R. M. 

Tho oormioA of meUla is found by 

e3q>erlmenta to be mainly, probably entirely, 
eloctrochomlcal in obaraoter Tliere are two 
main typea. That aocompaulod by evolution 
of hydrogen gas is characterUtle of reactive 
metals placed In add aolutiona, but the veloc- 
ity varlea greatly with the degree of purity 
of the metal Where this type is impo^bla, 
eloaer currodun can take place at A rate 
determined by the dlffnaion of oxygen to the 
metal, and comparatively iudependenUy of 
the purity When u mutul la immeraeil in 
a ooluDon of potauium chloride one can 
olNier\e the proihictlon of idkii^ at tho 
cathodic portions, the production of the 
chloride of tho metal at die anotllc portiono, 
and the precipitation of hydroxide where 
these meet The electric current, when meus- 
iirod, necounta for the greater part of the 
corrosion. Oonorally the cathodic areas are 
those to which nir has free acceas, while 
the anodic bthuh are those protected from 
aeration ond it Is siguifiLaut that corrosion 
usually proceeds most rniddly at tho com 
paratively uniurnteHl places — bonce the in 
tonae corrosion obsur\^ in the form of pits 
and over ureas colored tip by porous corro- 
sion products . — Meial fnd 21 10, p 306. 

Electricity gaining ground in metal- 
Inrgv — ^The first electrolytic iron plant In 
the United States n hn started less than a 
year ago in rcnnectieiit aud the subject has 
attracted oousidc ruble attention inasmuch as 
a very pure iron cun be produce<l in this way 
and the amaller the undesirable impurities In 
Iron the less U will rust There are three 
distinctive ways that electricity is now used 
in roetailurgy first, for heat treatment of 
ores ond ore products in electric fumacca 
second, for depositing the metals from suln 
tions obtained by leuching the soluble con 
atituents of an ore autl, third, for the refln 
ing or sepuruting of metals already cseen 
daily free from iindeal ruble elements. 3ome 
of these applications have not yet reached 
commercial importauce ho far as certain met 
ale are concvnuHl but there Is little doubt 
that dovilopment w ill be rapid — Rnp ond 
Minin ff Jour Press 11(1 14, p 575 

A new method of hardening high-speed 
•tcel has been developed by a Chicago 
manufacturi r which obviates many of the 
diiflcuUics of tho former method, eapeclally 
that of Kcttiiig tho correct method of heating 
the purls to be hardened Tho tool is boated 
in a protected atmosphere for a prodeter 
mined time and temperature, and is cooled 
and drawn at a predetermined time ami 
temperature which results in the full dev el 
opmeiit of the cutting structure tliroughout 
the entire piece at the lowest possible tom 
perature Ji has been determined by enro- 
fnlly conduoLed experiment that tho com 
plote carbide transformation U obtained in 
tho Htaiidiird moilorn liigh'SpMal ateol at he 
tween 2200 «mi 2210 degreea Fahrenheit 
when held accurately between those temper- 
atures in u protectwl ntmospliero for a suffi 
I cieut time to complete the change The tools 
jore pluceil ill a container of a special alloy 
lsarroundo<l by charcoal, and covered The 
[box and contents, after pre-heating are 
raise<l to a temperature within tho critical 
range where the carbide transformation takes 
place and Ik Id there a suffldent length of 
time to conitikte the diange The resultant 
tools are stronger and have several times the 
cutting cflicicnciy Tho method guarantees 
against overlicating of thn cutter, txml or 
part and the protectml atmosphere assoros 
the material being hard up to the very sur- 
face It also corrects materials whic^ are 
somewhat out of balance and consequently 
have a prolongml “lag ” — Forging-8iamping 
Heai Treatmpt 0,0, p. 375. 

Chromixlng consiatg In packing the 
material to he treated into a powdered mix 
ture of 45 p^r cent alumina and 55 per cent 
chromium The material is usually packed 
into a tube of Iron and then huutod at ia(X) 
to 1460 dcgrecM Centigrade in hydrogen, in 
vacuum or in some neutral atmoephore, for 
lengths of rime depending upon the pepetra 
tlon and concent rut ion of chromium d^red 
Tbe chromatizing furnaces consist of olun 
dam tubes wound with molybdenum wire as 
a beating unit The non-corroalve chrome- 
irem alloy is a solid solution of cbromlum in 
iron, and Is made up of an area of elon 
gated grains, with their longer axca perpen 
diouiar to the surface In order to get the 
,best results an iron or steel of low oarbou 
|«ontent must be used In easee where the 
I material obromatised must stand high tenskm 
i and fatigue stresses, the high temperature of 
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Paint Your Cars 

theSPRACOWay 



SPRACO ExtrafiteEqnqmiMt 

Srvm 75% in labor coots, with 
corrosponding increase in output 
Produces high-grade paint Job on 
bodies, running gear, fenders, tops, 
etc Also saves tune ond materials 
when cleaning parts, motors, etc., 
by spraying with keroaene or '*gas* 
Complete outfit comes as shown, 
with electric motor-driven air com- 
preasor ExtralUe Equipment is fur- 
nished with lH«gaL pressure type 
material contalnM*. JurUor Equip- 
ment comes with pint or quart auc- 
tion type container 



Junior SPRACO Equipmeut 

If you have compressed air avail- 
able, you can purdiaae these outfits 
withemt air compressors at a re- 
markably low price Extralite re- 
quires 3 H and Junior 1 H cu. ft oi 
free air at 40 to 50 Iba. pressure 
Whether you have cars to paint, or 
let out your work by contract, it wiH 
pay you to investigate NOW — this 
economy method of painting. 


Sand TODAY 

for 

SPRACO 

BalUtlB P .70 


Spray Engmeering Co. 



S P R. C O 

1 1 >: j • . I < 
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]ow«^ the r«rtfltaiiec of tiie 
rnttoria), but by pvoper b««t boatment the 
pcoperdM max be nlrooet reftored 
Oarbonisrnf of ebtomatlBed Itoo lowers Its 
revUtettoe to oorroeioai and polUbed eamplee 
wbidi kave been oase-herdeiied will show 
«an>er<m« globalea of water if alloWod to 
etand In the open air for only a abort time -*• 
Brat# Worldf 10 0, pp 201 02 

Mining 

Ttw «n«i4kn of tlio orlfin of petroleum 
l« very complex lu muny casee we hare 
reason to believe that the petroloum wna not 
formed in the strata in which we find it 'l^u 
bulfc of (he oil of a field may have been pro 
dooed nuder fairly uniform eomUtloiis but 
each minor oemrrence may also have poaiMtl 
throufb ita own hlatory of production and 
development under epedal local oonditlons 
As teirarrle parent mateiial or materials, we 
have only rapposttiona. The oila — uh distinct 
from petroleum-^we oommonly deal with are 
all of organio origin, vegetable or animat 
Petroleum may have the aune origin, and of 
late the view bae been gnlning ground that 
the oocnrrencea of i>etroIeum and coal are 
interrelated But the advocates of an nulmal 
un^n of petrolenm have by no means given 
in the possibility of an Inorganic origin 
also condiouet to find support, and the great 
variety of petroleums suggests various parent 
materials and modes of proitnctton At pres 
snt there Is no ogreemeut, not even on esaen 
rial points. — Jffnpisecriftp, 110 3010 pp 
460-07 

PoUutioa of public water oupplies by 
mine drainmga has become a serious mat* 
ter lu some parts of tbo country particularly 
in the bitofflluous distrlota of Pennsylvania 
Sulfur and iron appei^r lu the coal in the 
form of pyrites, which, coming in contact 
with air and water, causes cbemicnl changes 
which produce an add drainage Coul in situ 
bus no effect on the quality of the wait r iu 
the Htrenme on which It outcrops it is the 
impurities, such as iron and sulfur, In the 
cod coming in contoct with air and water 
after mining is started that pro<1uce chemi 
cal chuiigcs which rostilt in the formation of 
add druluage. Before mining la started, the 
coal in place and undiiturbcMl acta «a a bar- 
rier to the percolating waters Abo>e and 
prevents the water and air from coming in 
contact with the impurities, and for this rea 
son a virgin field of coal has no detrimental 
effect upon the purity of the streams It is 
bdlcved that the added expense of treating 
mine water would not exceeii ten cents per 
ton of coal mined. It is suggnsted that, to 
obviate tbo noocssity of treating the mine 
water from abyandoned mines, or at least to 
have the volume of anch drulnugo reduced to 
a mlDlnraou It should he unlawful to mine 
any coal within the area included between 
the outcrop aud the lino of 20'foot co\er — 
iSng dremr-ffccord. 01 16, 0S8-41. 

Tha oatatandlnff feat«re of the devel- 
opment of teeluiical practice on the Wit- 
waterarand daring the past few years 
baa been the adoption or what may be 
termed the all sliming process. Thin process 
may be briefly described os single stage 
cru^lng In oonjunttion with improved meth 
ods of tube milling On account of the rela 
tlvely small oapltat coat involved in the plant 
and the high percentage of extraction that is 
possible, It IS thought that the process of 
fera great possiblUries to the small man it 
being poaalble to provide a unit plant capable 
of handling from two to three thousand tons 
per month. It Is designed to recover either 
by blanketing, amalgamation or cyaniding at 
a very considerably lower cost than would 
be Incurred with the usual type of plont — 
B African Min and Ung Jour, 34 1067, 
P. 770 

ProsMtlng with the Edtvda balance.^ 
The valae of thU instrament consists in 
measuring the extremely small changes in 
gravity caused by lighter or heavier masses 
in the earth's crust The instrument is so 
eensitlve that it enables one to measure 
diffsrsnees In the force of gravitation with 
any Mcurany exceeding riumy thousand 
timaa that of the moat analytical acates. In 
principal it U klentioal with the torsional 
balanoe first nsod by Oonlomb to investigate 
the Imwa of static electricity In Oermauy a 
ooneeni bae recently been making these In 
stniments, whose rsndings are made anto- 
madeaDy by photographs, and a few arc now 
in usa In the United States and Mexico It 
requires the handling of an export and Is not 
rabble la UUy eoOBtry, but la best adapted 
to oB, sab ^ ooal fihMa-’^fibg <md Mtorng 
/b«r./Vssarilfi H PP fiSlMO 

d.’stRSaw;"' 
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a Hidiigan cement plant for conveying their 
material from the source of supply two miles 
distant from their cement plant The marl is 
dug by means of an orange peel backet 
dr^ge and deposited iu a separator for the 
removal of roots pebbles and foreign mutter 
which might dog the pumping system The 
air is rorapressod in a conipresser driven I>y 
a 75 horsepower motor Two circular steel 
tanks, fivo feet in diameter and five feet 
high located next the storage vat are een 
nected with the rt.ooivor and compressor 
through an outomatJo sultch which operate 
in such a manner that air Is drawn from one 
steel tank forming a vacuum and ouumng the 
agitated marl slurry to rush into this tank, 
filling it while the other tank is placed under 
discharge The twelve inch pipeline to tlie 
mill is 10,000 feet long and lias two relay 
statinns, with receiving vat compr<.K8ir «rnl 
pumping Htntlon No diflicvilty is experlencwl 
in transporting the miyl tJio greuttst relay 
distance of 4 4<K) feet with a diffc rente of ele 
vatiun of HO feet usitig 75 to IM) poutids <if 
air pressure Mitrl slurry contoiuiiig 5<l ptr 
cent moisture nm be puiniXNl (ff*i.rlvely — 
fernent tind JSny 35 8 pp 34 30 

Platinum in the United States. — 

main source of tht world h huppHih of pluti 
num in normally Utisslu, which onct. hiul nn 
output of 300 000 oun<es iier tiuniitu, lUrin*!] 
from gruvil beds \h u rcMult of the wnr the 
price of platinum is about thne tunes vvlint 
it was formerly, aud the timptutloii has lieeii 
considerable iu tins country to plati 

num mining To this end nil Hurls of prop- 
erties have been pronouiiccil to be capable 
of producing platinum from ortM of vnnotiH 
kinds, and even Hhnles and saitdH \n u mat 
ter of fact, Uds country la prncticallv ihstl 
tuto of platinum hh it in of tuiiol and tin, 
and the cases in whieii tin 1 iiited States 
Bureau of MIium Jiuh bet u able to cluck 
claims udvuiutHi have revenled ut tla iinmt 
pracricjtlly unworkable travrs of llie m< lal 
Platinuiu w as rite subject of a Kood <leal of 
proapictiiig nud itHsavuig on tht part of the 
Bureau during Uio war, when it was thi»ui,ht : 
that such work might reveal sources of hu(> 
ply which would then have bt t n verv vain 
able The work tl>ei\ nud sjuce ctirrud nut I 
servcHl for the most part to oonvinct ibt tdh 
citds that the plariiium rtsofircts wtrt Jiou , 
ever, very small At Uh biNt tin I nited i 
States bus pro<hieo<l less thin BXK) ountts a 
year, and that uh ancillary to tht worki/ik of , 
goM, silver and copper williouL whub the 
platinum recover) would have bttii uiieeo 
nomlcal The Bureau h lnve*ttigntirKiH bavt 
le<i to rile examination of a large number of 
suinpIcN ill most of winch no plnnruiiti 
whatever was diKetiverctl though rl«ii < Ini ms 
hud been Hindi anti certltuil In «mt cam 
plutiniini was found lu tlu form uf Nidublo 
platinum salts and sponge neiLfier of wliitli 
exists in nature to quoti tin duinaKiiig 
judgment of tin Bnrcuii nnorlicr Htiinnlt 
rovealml wire ami foil therein — 
tng, no "1000 p 187 

Mining Engineering 

Holding machine work by vacuum — To 

provide for holding lariat quantitliM uf nmidl 
pieces made of t Itbei ft rrous i»r non 5 rnais 
metals anil non metallic work hucIi an nib 
bor, fabric, wooti or glass, a Dttroit (Mich ) 
company, after eonsitlcrublc experinn nting 
has dtvclopet) n line of cbutkN tJuit u(di7« 
vacuum for bolding W'ork, In tavli of tin si 
vacuum chucks there is a chamber which is 
mudo air tight when the work I't plucisl unr 
it eitlier by the work covtniig tin tnlin 
surface or by other means A Micimin is iJn u 
oreatod by pumping all the air from tin 
ehamber, ami bh tlda is dont tlm work grmi 
ually bwnics wicnred to the cliiick b> utinns 
pberic pressure As atmospht ric presKiin is 
appruxliQBtely 44 7 jmuudu per Kfjntiro in h 
at sen level a piece, suy 4 Inchts long hv 
1 inch wide (proviiled full vacuum Iihh h»in 
eroated and practltally the entire bottom td 
the piece is exposed to vacumin) will liuvt a 
downward pressure of almost 00 pounds 
tending to keep it from slipping on tlie chut k 
as the cutter la oppllod When full vnemnn 
has boon created, the limit of holding powir 
is obviously reached, and the pump ilmi 
simply oiwratcs to malntaiD this vaeuiim — 
Machinery 

A r«Mume of tht progrett mtdt in cen 
trifugal ctsditg shows that the principal 
comroordal appUcatlon of the process until 
recently has been ih the easting of large 
cyhoders of oonelderable length, in noti due 
rile alloys, such as re<1 brass, aluminum 
atloys, etc. Cylinders of twenty feet or more 
in length and 2000 pouuds lu weight have 
been mode without difflcolty Daring the war 
(CofiNfi««d OH pope fi4) 
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RADIO TUBES 


For Every Make of Recetvtng Set 


BOUQUorT thil Antlr* roqntrr toflmp \ uttnlni 
^ TiAtu nMtn rulMtA RTH ruco^UM M th« laeal ti»n« 
for UM In all inAKWof Radio Recolrlnic H< Ih 
T lie fauiouAl itiinlnvliam (>-uoiA Am&Ulkr utiown 
abovfjta hlsh vaenum tub* doNtmodTnr titw an an 
ajnpIlQor and datm’tur cunulnitiK a new TiinuRtnii 
^laoiMTit Uia cbaract«rlaUi'« uf wnkli are tone 


low power coiieuiuptl )uw operating teintHJrnture 
and jrraater power Ainpllfli'ailon tban any pruvioue 

ampunertabe Thlt tube liaa a ■tAriilard four prong . 

baM and tha glaie bulb baa tha Mine almenilonB an aUtnpa to our Han Fraiiclaco oOlce 


and ( -aoi The flianiHiit ourrent la onip one 
fourth of tlie nlamant current of the preTloite tvpn 
of Aiitullfler tube and It U therefore pOAalhlo to u«o 
f( ur<if tbene lubee In a Met withotit exhanelinK the 
Hlurage battery any farter tlian wlien iielng oitly one 
of tlie prevluuA typei of tul>ea 
TLe care and oiieratloii of <mi U iiiodel i>( Him etr 
tiig TiiM le fullp axplalued kn our new au paae 
lUrtlo rulie l>ala Book (opleemaT _ 
tw obtained by jM»n(l|]ig ten < hiiU la 
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a poat card- 

A «r a M Dapf* 4*R 

and we will tend you free this 52 page 
catoloeue of radio teU and parts It also 
contains explanation of radio terms, 
map and hit of broadcasting stations 
smd much radio information, including 
an explanation of successful hook ups ] 
suid circuits 

You will be amazed at the low pnees/j 
Ward’s quote “A complete tube setk 
having a range of 500 miles and more 
including tub«, head set, batteries, and 
amtenna equipment, as low as $23 50 ” 

This catalogue contains everything for the expert and amateur Complete 
acts and every improved port for budding sets, all the most up to date dc 
nces — at the lowest possible prices 

Headquarters lor Radio 

Montgomery Ward & Co is headquarters for Radio, selhng everything direct 
by mad without the usual ‘ Radio-profits” Why pay higher prices? Ward 
quality is the best and the prices will often save you onc-third Everything 
sold under our Fifty Year Old Ooarantee, — Your Money Back if You Arc 
Not Satisfied Write today for your copy of this complete 52 page Radio Book 


WHtd tm mut iMose Mumt y«M. AMrms Dept. 4«ll 
CUeago Rrmm Cttp •t. PmU r^UudgOre. Ft. W«r«fc 

MontgomeiyWaitl & 0 , 

■TheOldestlfcdOiderHouMMTbcfaiytiwMott h 'QSre i dfgm 


Radio Notes 

A Review and Commentary on die Progress M This Branch of 
Rapid Communication 


A Cepacity Finder has been introduced 
by a muuufucturcr of radio condensers. This 
onnsiMtN of strips of inotsl aeroaf which 
are bridKOii live fixed condensers of different 
capacities Ihc two strips are connected 
with the gnd circuit, and it then becomes 
posHihle to try ^uriuus capacities until the 
best results are obtained The device is 
tlieii removed and a fixfMl condenser of the 
desirtKl (apacitv is put in its place 

Variable Resistance and Capacity for 
grid control lire provided in a single device 
which has recently appcannl on the market. 
The resistance may bt varied in a gradual 
and positive mniiner from on»* fifth to twelve 
megohms lAhile the ca parity may be grad 
ually varied from OOOlKtt to 005 mfd oc 
cunliiig to the mannfactnnT It in said by 
those who have cmplojcd this grid control 
that signal strtngth is incrraswl 25 per cent 
^ the case of critical circuits such as the 
Reinarts 

New Radio Circuit for Poland. — Octo* 
ber 4th markcil the opening of direct radio 
conimuninjitioii between New York and War 
saw tlie stutioii of the Radio Corporation 
of Amcrha working with tlie new Polish 
Goviriiiinnt Hlation JuHt completed in the 
latter city HMiia maketi tho seventli direct 
circuit to Knrope operated from New York 
C ity The imiKtrtnnee uf this communication 
to the two conntritM concerned In liidicateil 
by tho fact tliut during the culondar year 
Just past 71 per nnt of tho total interna 
tiouiil tehgriiphic traftic of Poland was with 
tho Uiiitcxl StiitcM 

The Riverhead Receiving Station of the 
Raillo (.or|N) ration of \meficu was plunne 
for a CHpa<itv of nine neehing sets so ' 
louru from u paper reemtly road before e 
Vmerican InstituU of IJiKstncal Engineers 
Of these, six are now in dally opo ration 
Mutual remtions an minimlseil by careful 
wrecning of the viirioiiH component elements 
and by the iistutic winding of coupling cods 
In addition n two stage filter is introduced 
ill each circuit betwein the detector and the 
audiofrequency nmplifiir These precautions 
have mudi It jMiSMihb to oiierute tho several 
SitH with tin same ninineiit and high Unsion 
batterii k wltliout trouble from back coupling 

The Trans Atlantic Broadcast Tests 

forintd itii inUn sting feature of National 
Radio eek which was observeil from No 
vember JTitii to Dcccinber Ist Various 
broadcasting Htatiuna abroad ami likewise 
here were coiiiicctid together by land lim so 
BB to function OH isiwcrful units from a 
common microphone Our leading broad 
ciistora were intercepted by nritish amateurs 
just ns Britisli stiitionM wen Intercepted by 
American amntciirM Nevertheless the fact 
irmnins ibat tnin» \tlantic broadcasting re 
ception ncpiireN the most dabornte typo of 
super heti rodyne receiving sets, which ore 
available to only ii very small number of 
amateurs 

The Autoplex Circuit is the latest to 
attract tho attention of those who like to 
build their ow ii nets and who are forever 
seeking something difforent The autoplex 
circuit IS in realitv a super regenerative set 
It mokes use of two standard variometers, 
one for the grid and the other for tin plate , 
an L 1250 coil in the antenna ground tir- 
cult u filament battery rheoeUit nnd vneu 
nm tube and the usual “B” bntterv and 
telephone or loud siieaker Indeed tho auto 
plex will operate a amnll loud speaker with 
out amplihcHtfon which makes it rather 
unique among ihe lunuil run of receiving cir 
cults. As it now stands it appears that the 
autoplex clreiili Is by no moans a polished 
product t uless it ia properly constructed 
and inaiiipuluted it provinces distorted oonnda 
Nevertheless it represents Borae interesting 
experimental posslbihUes for those interested 
in the experimental iide of radio 

Tranimlttlng KflAciency.^ — In no btaneb 
of rnitio telegraphy has greater progress been 
mads during tho last two or throo years than 
in the desl^ of the gronmUnf systems of 
large transmitting stations according to 
PrM O W O Howo, writing in The Elee- 
irioiait. For many years tho effectiveneas of 
a station was Jndged by its so-colled power 


In kiiowatte, which sometimes was supposed 
to represent the power uotually supplied to 
the aerlnl, but mere often repreoented the 
power supplied by the dynamo or alternator 
to the trsusmitter The power actually rodi 
Bled from the aerial was rarely considered, 
though this, after all, was the only thing 
that mattered It Is now fully realized, how 
ever, that the only measure of the effective- 
ness of a station Is the radiated power and 
since, fur a given frequency, this depends on 
the product of the effective height and cur 
rent this product Is now specified instead of 
a menniuglcm number of kilowatts To ob 
tain tho maximum radiated power for a 
given total power dellverod to the aerial 
cv cry effort Is now made to reduce the 
various loHsea These consist of the losses in 
the aerial wires, tuning inductances, etc., and 
in the towers, stays, etc , losses due to brush 
discharge from the wires, and lost, but by 
no means least, losses In the earth under 
the aerial 

Why Radio Signals "Fade.”— For sev- 
eral yenrs back the Bureau of Standards has 
botii ongsgvKl in experimentu aime<i at ascer- 
tuining the o&um of ’ fading ' radio signals 
The Bureau conducted tests during 1920 and 
1S)21, with tho coui>eratlon uf tht American 
Radio Relay Leiigne lu these testa, states 
the Bureau of Standards, from five to ten 
radio stations tramfniitted signals in sue 
cisaiuti oil certain nights, according to pre 
arranged sclicdules Tht signals were re 
reived Riroiiltaueouily by about 100 receiving 
statioiiH whose operators were provided with 
forms for reecnling the variations in the in 
tensity of tho Hignals as received The gni 
erul result uf these tests substantiates the 
theory that the auiireeH or causes of fading 
ore intimately iissotiatril with the conditions 
at tho henviside Hiirfnee which Is a conduct 
lug snrfaeo somt sixtv miles above the earth 
Hay time triiusmisslon is largely capriwl on 
hy meniiH of wuvts moving along tho ground 
while night trunsmission espocially for great 
distunci's nml short waves, is by means of 
waves tronsmltteil along the beavisJde sur 
face \\ HvoH at night are thus free from the 
absorption i nroniifi rotl In tht day time but 
are aubjert to great \ urlationN cunsod by 
irregularities of the ionized air at or near the 
beavisldo surfaeo Tin sc viirintlonn probiibl) 
account for fading 

Th* Sodion Detector Tube, invented by 

n P Donle chief engineer of the Oonnectf 
cut Telephone A Electric Company of Meri 
den Conn , has now made its bow to the 
radio public Several years ago we described 
ill these columns the intereotinc development 
work on vacuum tubes being conducted by 
Mr Oonle, nnd more recently we told of his 
liitOHt tube involving the use of n sodium 
elcnutit The rharncterisricfi of the pranent 
coinnii rclal product are quite similar to 
thoNc of the former exporlmentnl tube The 
prrHi lit form dlffera iu that no liquid sodium 
electrode is ukimI The outstaudlng features 
clniineil for the smlinn tube are high sens! 
Llvciu^ss (about two stages greater than the 
hani grid tube detector), pure quality of tone 
prwiuctlon, staWlitv in operation and nbsence 
of all intcrferenci producing squoids and 
wblsilos as tho tube cannot bo made to osdl 
late or reginoruto In Itself Like the previous 
tyjVG wo ieam from Electrionl World this 
tube has no grid, but utilizes a trough 
shaped piece of nickel, partially surrounding 
the fllumont and open toward tho anode as 
its control electrode A glaw shell contains 
the (inode or plate the filament and the col 
Inter or control electrode A heater is 
wnippotl non maKUCtleally around the out 
side of tlte tube and a second external glass 
shell Is placed over oU elemeuts for protec- 
tion and to conserve heat The tube is 
pumped to the highest possible vacuum and 
inttmally treated with an alkali metal 
(sodium) to provide the stable Ionizing ma 
terlal that plays an Important part In its 
•ansltlv ouoss. 

A New Sound Amplifler, — To amplify 

the sound of a voice so that many persons 
may hear it throughout a large n>om. vari 
ous methods are posslMo, utilising properdea 
of flnmM, compressed air, electrical currents 
etc. Writing in a recent tsaiie of CompUn 
Rmdue, 1 Qranmont atates that the ioaiids 
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ttre, in dUtortod becanie of the nuun 

uf the vibrAtinf pArt« which Mrvo to npro- 
(luc« and transmit tho Bound M Oufiritot 
rocently auCTWted u now nlectricnl nrrnuge 
Tirtiit, wbiA reoolvcB ftH the problems of 
\nlce tranomMoi) The vibratory part !■ 
formed by a cone of fine ultk, on which In 
B pirolly wound a very fine wire conductor, 
preferably of low dumii ty, eg , ot aluminum 
Tills cune U placed botweon the pole» of an 
plectromagnet, tho imlea bolug ehaped exactly 
to fit the conof and r droular collar fixes the 
base of the cone to one of the polcH IVle 
phonic currenta nro pnaswl through the 
winding of the cone, ond under the action of 
the magnetic field it In sot into vlbrutlnn, 
and, having practically no natural oHcilla 
tion, it hoa no dlfifculty In reproducing the 
Hounds widefa have ouubmI the elootrical cur 
rents To allow tho transmisidon of the 
gounda *0 produced a numbt'r of orifices ure 
present in one of the pole pieces, aud these 
orifices are at the opex of tlic horn It is 
Htaced that with such an iirrongoincnt the 
tolce may be heard in a large room and 
with the old of the vacuum tube amplifier 
onlen can be given \orba11y above the noise 
of n mocblnc shop For ouMoor use it can 
be employed from ship to ship or ship to 
shore, and In rallwoy yards 
A Receiving Tube wUh Alternating 
Current Filament Heating has been 
worked out. The special feature of this cube 
ift tho catbofle unit This consists of a c>lln 
(ler of nickel coated with a mixture of 
hnrium end strontium oxides The material 
is 01)03 Inch thick, and the complete cylin 
(ler Is % inch long, with an inside diumeiir 
of approximately 008 Inch Tho hentiug elc 
meat ia a filamtnt of tungsten 0 003& inch 
lu diameter and 2 inches long in the form j 
of a V with the sidea purtiUcl and about 
0 010 inch apart To maintain tho relative 
positions of sleeve and filament and to in 
sulate the sides of tho fllnment from one 
another, a tube of refractory insulating ma 
teriol Is used Tliia tube has an outside dlam 
eter of 0O8G inch and is pierced with two 
longitudinal holes 0 006 inch lu diameter and 
0 010 inch apart The cathode «lt‘fve is sup 
|K»rtcd at tho top by a strip welded te it 
(leaving the filament free at the tup) and a 
lead la brought out from this strip so that 
the connecdou can be made to the cathode 
quite independently from the alturnatlng 
current supply leads to die filament The 
grid is a heUx of nickel wire and the anode 
a nickel cylinder % inch long and % inch 
diameter Tlie tube oiieratcs with an alter 
anting current of 0 85 amiMtrc at about 5 5 
volts The hairpin construction of the filu 
mont eliininutca the effect of tho magnetic 
field due to the filament current by opposing 
the fields of the two parallel sides The 
muss of the cathode mndera temperature 
vnriutions negligible, and the sepurato con 
nection to the cathode sleeve elimluatCN the 
hum usually heard whoa alternating current 
is uHcd and due to voltage drop along tho 
filament 

Theater Broadcaating, — The heart of 
the direct wire system used by Broadcast 
t’entral in New York ( ity for the broadcast 
ing of programs directly from thenters and 
other places 1 h er»mposed of throe main 
urtttriea. In addition to these threu arteries, 
there are nine additional permanent wires 
Various other net works of wires are tapped 
off and lead to the station from the main 
(^ircuits This artery system enables Broad 
( ust Central to reach many points and affords 
tlio radio audieuce a multitude of concerts, 
talks and plays, WTien a theatrical production 
is to be broadcast, a member of tho program 
staff is detailed to review the play about a 
week In advance If tho piny hua enough of 
itB success in the Bongs and lines, It is con 
sldered a suitable radio subject. About two 
days before tlio broadcasting dute u wire 
man installs the necessary bnckstagi wire 
connections, which are of conrso, temporary 
In the case of tho theaters On the after 
noun of tho date set for tho performance the 
outside crew set up their equipment bark 
stage The microphone Ih uonoouled in tho 
footlights In most canes but may be bus 
pt-ndwl above the stage Kverythlug is in 
rtudunoia by the time the first of the Audi 
encf arrives and tho nnnounoir then arrivts 
and begins by Introducing the theater audi 
cnee to the radio audienct}. The anhouiicLf 
gouerally has a mlcroplmne just back of tho 
"cenos, so u to be lu close touch iivith all 
that goes on Oecusiotially, the announcer 
given a smaU dressing room, with Inter 
phone communioation with the stage As 
*oon os the performance Is over, the micro- 
plirmee are removed Certain Inrthllationa, 
"uch ns that In St Thomas’s Church, are 
permanent 
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When Radio called, Eveready was ready 


'T'WENTV ONfc ytArb ago. when wirelc-vii 
^ telegraphy hid its hrist birthday. National 
Carbon Company s diy cell batteries were 
nine years old E\ en thtn, its batterits wore 
world lamous as convenient, economical and 
efficient sources of eiectne energy 

With the introduction of broadcasting, 
radio leaped into univers,il i^jrvice Radio 
enguieers used Eveready Battel les as their 
standard m designing lubes and reeeiving 
acts Eveready engineers, ba^-ked by the 


most complete lesearch and testing labora 
tones known to the industry, worked with 
them to discover how the known dry cell 
could lx, improved for radio work 

The fruit of these efforts is the Eveready 
family of radio batteries, conspicuous for 
vitality ind endurant^ — the nght battery 
by test and proof for every radio use 
Insist on Evucady Radio Batteries they 
last longer 

Nation ( abbon C^mtanv Imc New Yorlt N V 


HcudqwMTtvrs for Radio Battery Information 

If you any battery i>roMcm write to Raoio Dtv imon 
Nat IONA lCaruon CxuapANY Inc vi(V i 8 CVtoii Vreet 
Long IsUnJ City N Y 

Informative and money'savuig booklets on 
Radio ilittvrie* sent free on request 
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evEREADy 

Radio Batteries 

- they last longer 


EvrrcaJv D 22 'ivotu 
No 7 WS with Sia Palineiitock 
Spring Clip Connector* 

Rjdio hai moved fiom llir I btn 
ifl'y mid urrutfuj • wwk t*ble ihji 
into the rrfeik-d with virHjtnRt *if the 
family living rv«n In keeping vMth 
this new i.orr)p.tnin(uhin wc iiffer 
rhu rrluhle long lived Evircadv 
B ftitteiy in m itnctivi- ntrw 
mPt 1 vv TTlhv t > ((.md be*ia<- 
lh» n h jKiruts ( tiw [.tdo *rt* 


Evcfrsdy Rjsdlo A 
Dry Cell 

Bpe».i ll> twnufu tufed 
( >f use with I w 
jinpengc tuliei 
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A cceptance of the fact that a f^al brur patch If not bkely to con- 
L. tribute to a man’s success m saentifc pursuits, in business, in love, or 
m an)^ other worthy endeavor u spreading rapidly 

Most professional men, as well as most business men, now shave daily This 
IS the only means of keeping man’s always growing be^ in proper subjection* 

No matter how heavy your beard may be, or how tender ratr skin^ou can 
shave closely every morning, and be comfortable, if you lather with Colgate’s 
"Handy Gnp’ Snavmg Sti^ It makes shaving easy, and always leaves the 
face cool ana rcfrcshea 


Colgate V* Handy Gnp" Shaving Stick is iiaemiallad for 

tug ccuiiiettfCOfiveiiisfice, and ccoiMMny mto um daily sl»vs« 



PATENTS 

Trade-Marks Copyrights 
Designs 

76 Years’ Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us. We have thoroughly experienced 
attorneys in our New York, Washington, Lais Angeles, Chicago 
^nd San Francisco offices, with long experience in prepanng and 
prosecuting both patent and trade-mark applications 

Prompt, Conscienfioue and Effictont Smrvicm 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors — and 
particulars of recently patented inventions. 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents. Trade-Marks and 
Copyrights 

MUNN & CO, 

PATENT ATTORNEYS 


Woolworth Building 
Seimtifie American Building - 
Tower Budding ... 
Hobart Budding ... 
Van Nuyt BuiUmg ... 


. . NEW YORK 

WASHINGTON, D.C 
. . CHICAGO, ILL. 

SAN FRANCISCO, CAL 
LOS ANGELES, CAL 


SdentMe American Digest 

(OonKitemt /Tom pa,e 6i) 

Totd east the Liberty motor bosiings oen- 
trlfagaUy Bearings for IMesel en^nos ware 
cast osotrifugaily by the Brooklyn Navy 
Yard, and these same bearings were bab- 
bitted centiifugaUy The looet important 
application of this proooee at the premt 
time is in making east iron pipe The use of 
high temperature moulds has increased the 
life of the moultli used The sudden heating 
of a mold from room teroporature to 1500 
degrees Fahrenheit or higher subjects It to 
enormous etreesoe and resultii In clocking or 
cracking of the mold in a short time. Lin 
Inga of sand or varioua oemrnts have also 
proved valuable . — The Foundry, 51 20, p. 
8S6 

Diesel engine manufacturers, even 

those whose motors huio proved their coin 
plete Buecess at sea nre all carrying out 
much experimental work, with a view to 
tle\ eloping new and Improveti types. After a 
pdriod of prolonged experiments a new type 
of Ideso) engine boa been placed on the 
market whiLh uperates on tho twO'Cycle 
principle and employs crunk chamber oom 
preseion, although the 2t)0-liorsepower four 
ryliudor site is built flUernutlvtly with sep* 
nratc scavenging pumist The miilu point of 
importance in the design is the ellminaliou 
of tho injection air compressor A mechani 
oally otmrate^l pump delivirs tho fuel to a 
Bpeoiol type of valve in tho c^Ilndor head 
Thin is automatic, so that there are no 
mechanically opcrate<l vahes, while tla fuel 
pump works at low prossxiru alnvu the oil is 
delivered to tlie valves ut the commencement 
of tlie oompreiodon stroke This engine, on 
trials has shown a fuel roiisumption of 
about 0 41 iKiund per brake horsepower hour 
— Marine Anf^moerinf/, 2H 10, pp GDtMlOl 

Steel casting — Some inventigatora are 
of the Arm opinion thiir the trend of tho 
steel casting industry is grodnally but surely 
toward making tlio bulk of steel castings in 
green sand and the remainder in cores that 
practically continnouN molding and pouring 
will he the logii al result of this trend and 
that the day Is not fur distant when both of 
these ends will be renliseil —V he Foundry, 
61 10, p 701 

An oil fired crucible foundry furnace 

shown at tlie Hamburg convemuou of the 
tierman Foiindrymeii h \ss 04 iuti 0 n attracted 
considerable attention owing to its advanced 
design Instead! of the usual sheet, this fur- 
nace is eiiclo«e<l ill ti i>erfurat(Hi metal shell 
which, it is (lidined has increascxl the rudi 
atliig area ut least 100 per cent This has a 
tendenty to kw.p the air cool in the imme 
dittie vicinity of the furnnet Oil and air for 
combustion outt r the body of the furnace 
through the hollow trunnions on either side 
The coniprtwM^d air is passed through an olr 
chamber Immciliatcly below the Tnelting 
chamber anil is cooled while the air is heated 
to a certain extent before it enters the 
burner iioKzle The oil stream is throun 
against a strainer and Btomixeil Tho flame 
from the burner enters the melting chamber 
around the plate supporting the < rudble and 
rises around the ornciblc itself Uence mctnl 
in the bottom of the crucible melts flrsC and 
gradually moves upward until the entire 
charge is melted 

In the development of precision grlnil- 
ing mschinery in central Europe the in- 
fluence of Amtrican designs is apparent The 
widosprond advantages to be dorivod by 
grinding were not appreciated fully before 
tho world war but since that time the 
economic value of abrHMi\ e tools has been 
realised and grindlug is fteudily taking 
the place of other machining methods. In 
the lultod States, where engineers have had 
the benefit of years of experience, grLmUng 
maehlnos have been developed to a high de 
gree of perfection and European machine-tool 1 
builders, realising tbis fact, have In many 
instances taken licenses for manufacturing 
tools after American designs. Plain and 
universal cylinder grioders, espodally for 
tool room work, have bemi dovsloped to quite 
an extent, while surface griuding practics Is 
stiU in the development stage. Emery is 
used to some extent for grimllng wheel man 
ufaetnre on the continent, owing to the 
proximity of raw material snppliea, but the 
artificial abnudves, carbide of siltoon and 
artificial corundum, sometimes referred to as 
Iron-tree emery are used pjore extensively 
as their advantages are apparent. Europe 
In the birthplace of arttih^ abrasivea, al 
though they owe their greatest dcvekipiQeat 
to Americjin genius.-- Abrasive /wA, 4:10, 
pp 288-85 

(CoNtkiued on pope 47) 



Buigess “A” Battery 

IntroTOCet a New Sfleot Partner 
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siMiNssM Day BATTCIVIUI • MANurAvruMwe 
SLASHUOMT RADIO fOMITIOM TgLCOHONS 
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Very high 
inductance! 
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. with km <U«trtb- 
tttid cBpoet^— our ipocMl tTMtinont 
oftM SiluUU UkM can of that 

CtaiadiialaaMl vahl 

It my or ouw not bo of Intantt to 
you to kaoir that wo Qtahf a •Undord 
charflo oTw 00 for thU pl«ca of woHt 
bataonoUattl^dataryoa Riaulta, 
^Q^^r^tal That la what wa an 
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WAVEMETER AND FETER 
RANGE IW-SM METERS 

If woo hoTo a broadcaatlnf *tatk>o 
intmhiinc with yoor rocopti^ It ia 
poaaiblo to •UnUnau that atat^n If ita 
wayalahcth hi 10 to 20 matara away 
ftom tha atackm yon daalfa. A aisipt# 
aaiiao flHar wflt aooampUah tha raaolta 
yooMnb 

fuo»aio 

SmifmBatm9ieS 


General Radio Ca 



Traffic and the Law 

(Cofitinaad from pope 19) 
Maaaaohaaetta, bocanae of the amallor volume 
of traffic but It aeerua more likely that, aa 
a seneral propoaitlonp road couditiuna go 
down aa traffic becomea loaa, making upproxl 
mately the aaine mnxitnum apeeda approprl 
ato all over the land Ortalnly it la very 
bad to Lave the publiahed limit ubaolute in 
some rrgioiia and discretionary in othcra. 

A point which tiglit stalea have recognized 
would well be given attention by all In 
overtaking a car ahead and in executing 
certain other mnneu\er8, the foster wo move 
and the quicker we get It over with, the loss 
of the n>ad is It necessary for us to pre 
orapt. So Virginia requires that an illegal 
speed be maintained for an eighth of a mile 
before it becomes an offense Delaware, 
Maasachiisetts Minnesota nnd New Hami>- 
•hlre gi\e the driver a quarter mile grace 
while Klorida, Lionisiann nnd Misaouri allow 
him to burn up the road for a half mile 
before his speed becomes of itsflf u matter 
for police llitLrferenre Where a similar pro 
virion ia ext«nde<l to the lower Ui^ts in 
towns, etc the distance alJowe<l is nsuHlly 
smaller than that on the open road 

Divergence in the lower limits is even 
wider nnd more confusing than in tht gen 
eral limiL A good deal of the terror is taken 
out of this sitriiition however by the provl 
iion made In most states that sneh lowrr 
limit xonea must be pontml This provision 
howovir, is nor miiversnl nnd in its ah- 
senre it is impossible for the visiting motorist 
to identify the resfrlctixl eoins Some 
states regar<I the llniitn of an incorporated 
city or town ns the defining element here 
Others attempt to define built up and 
‘closely built up rcgiotiH in terms of tlie 
average dlstjxrKM betwein bouses and to pro 
scribe mcilinii a ml low siHjetls rP8|>erti\(ly 
therein UcHldence ami hiiHlnpRs districts 
arc another bnsiR for the same thinj, in 
numerous states PmeticaMy all states have 
a very low limit sotmvvhort from four to 
tvxehe miles for places wldch the writer 
defines in his own mind as traffic points' 
hnt there is no nnanimltv in thnr d< fiiiltlon 
hy the laws of the various «tat»s tirade 
cntssiiigH are soinetinns Inclmhd and aome 
times not eormrs of citv strmts a1wit>s 
highwtiv intersortiona tisuallv di |>ond for 
their inclusion uistri whether thire is an 
unob«tniete<l view on approaching them — 
which is a matter for the individual Judg 
ment of the driver curves and huivv krndes 
arc sometimes included Hpeeifically ami some 
times left to the drivers Judgment hndgis 
enter tlie mutter lit some states schools nsii 
ally and ho on Tin number of statos in 
which It becomes necessary for the nnto- 
mobllist to distinguish between roriwrato nnd 
unincorporated towns is no less than ten 
Without any Intent to eririeiiie the onm t 
menta in question, or to deny that in many 
cases they may be necewRarv a few eccentric 
items may bo lifted from the speed laws of 
some of the states. Tennessee's requirement 
of an abaoluto atop at grade erossinga heads 
the list. Rather draatle is Ariwna’s limit of 
four miles for dams, bridges sharp curves 
Bteap grades etc* Oolorailo n geography 
makes It necessary for her to have four 
diflPerent figures for her mountain roads— 20 
18, 15 and 12 — which apply according to the 
character of the road they arc premimabb 
posted, since so many oars from other states 
come to Colorado. Kansas calls for a spe«l 
of right miles at railroad crossings and high 
way Intersections in general nnd six miles at 
BO(^ points In ineonmratod towns AATitn 
pauing pedestrians or leil animats on tin 
roadway, the MiRsisrippl driver has to slow 
to right mile* and he has to distinguish he 
tween narrow causeways and wide ones for 
the sake of g ten mile limit on the former ' 
New Jersey dUtlngutshcs between the car 
that runs ihroufih a road intersection at 1^ 
miles i>er hour, and the one thot turns the 
comer at 8 and you are supposed to restrain 
youroelf to 16 In passing horses fhut, pro 
sumably, not in overtaking horse drawn ve 
hides though the law docs not make this 
exception) New Mexico has ti similarly am 
biguons provision about passing all othtr 
vehicles at 15 miles per hour North Dakota 
has a rule Imposing miles per hour 
on the man who drives out of a sldo street 
Into a rantn one Virginia restricts the man 
who is bring overtaken to twenty, and the 
driver who passes a ntherlng of men or 
hones to ten Wiseo^u has a Umlt of 
twrive in public parks 
There is no point in mnltixdying examplts 
We have said enongh to Indicate plainly that 
In every point pcrbdnlng to the conduct of 
an automobile, the laws of the several states 
vary widely Obvloualy this complicates 



od Krill' 

building from the ^ound up 

LONGVIEW 

^li/ashincfton 

C O M~E aiV,OW WITH Pf 


H ere l* the logical site for new Industrial enter 
prises in the Pacific Northwest— for factory, job- 
bing Kouie or retail butinesf* 

Sooner or later you will he making a choice of locations 
in that prosperous and growing section, the Pacific North- 
west C^nslderthescessentlalqualificatlonsofLongvlew 

LOCATION — Where transcontincntil railways touch 
the Columbia River, midway between Portland and 
the Pacific Ocesn* 


Th$ Prost>^ous 
Northwut 

Th« Pacific Northwut ia 
outitandlns tn k$ Bfricul 
tural procpcfltr this ytar 

la hsrsloos ths vsb* to 
farmers of tha Pacific North* 
west Is $9 196 871 mors than 
that of last Tear accordlns 
to titimates of sovcTxunenc 
crop rspotttra. 

Ths valus of the oat« crop 
is 3H million dollars mcpra 
than that of 1922 

BarlcT Is rctumlns Pacific 
Nonhwsst farmers H rolltioa 
dollars more than it did last 
resr 

And whssr rhs krr crop 
in many aecclons Is putting 
tkiriw mOfton if oUats tnors 
in the pockets of Psetfi,. 
Northwett farmsn than it 
did In 1922 

In these fisures ti a teflec 
tionofeht prosi>crltYBthanJ 
for Lonsvlcw bvjsinese men 


%/Ctkif 

ooapon 


TRANSPORTATION— Ocean-going and coast-wise 
vessels put In at the port of Longview Rail connections 
with three tranacontlncntmlrailwaya — the Northern P»- 
clfic, the Union Pacific and the Great Northern The 
far famed Columbia River riighway and Pacific High- 
way give Longview paved highways In all directions. 

POWER — Coal Is mined nearby Fuel oil Is shipped In 
at tow tidewater rates. Wood Is plcntcously available. 

A big central electrical plant, together with hydro- 
electric power, will supply ample power at low rates. 

MATERIALS— The reaourcea at hand Include timber 
for the manufacture of lumber and allied products, 
wheat and grain for milling; fruit, berries and vege- 
tables for canning and preserving, wood pulp for 
paper making, fish for canning, aria the products of 
dairying and poultry raising 

CLIMATE— Mild climate the year around makes pos- 
sible continuous outride work. 

MARKETS — The jweat Pacific Northwest is right at 
hand and beyond, with transport ition facilities avail- 
able for reaching them, the markets of the world 

ADDED ADVANTAGES — Longview Is a new city, built 

from tb« gr^Hjnd up accordina to modern Bontn* and pUnnlna 
pfincipleii It lithe location oftna new Pacific Nonhweae mllla of 
The Loni Bell Ltimher Company to have whan completed a 
ctpaclty of more than lly million fact of lumber per day and to 
employ between 3 000 and 4 OOO man 

White Indtcatkms point to the fiwt that lonavlcw, wHh. 
in five veere, win undtiubtedlT be one of the Importeac 
ddee or the Pecliic Northweet, the preeent price* of man- 
ufocturina and reekUntial pfoper t y are beeed upon the 
Must cost of development Retail burineae propeery may 
^ bouaht In the new city on ■ bnels equivalent to rimllar 
locations In citWt of from 4,000 to 8,000 poputarion Let 
oi write you fully about Lonavtew's place In your plana 

THE LONOVIEW COMPANY, Ungvt«w. Wuhlngton 


1 TTTTTricrTXjn J-1 


t[ nU LOMOVnW COMPANY 
i af ri ew, W ai h l n g w a, Dept. 5 J 
Pleats stMl me Uteretun con* 

cimhNt ffit rity of lonfriew 

I am petCbnlaflr Imst ew d In ks 
oppeinwkks fbri 

(Megs a efaech rnwh iitthesquaie^ 
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“He is Paid »2,000.000 
a Year fir Business Advice” 

ROGER WBABSON 

iH ki$ n€tv hooL 

Business Fiindamentak 


D escribes the mcthcxda by 

which he built up his own 
personal fortune 

Pnnciplcfl that can be applied at 
once profitably, to the investment 
of any sum of moneyp whether it 
be $500, $1,000 or $t, 000, 000 

How to Invest Profitably 

How to accumulate your first 
$1,000, $25,000, $50000. $xoo.ooo 
or even a greater sum , 

How to buy a life income of 
from $100 a month to $7,000 or 
more per year, depending upon 
your present income , 

How to find the right bnd of 
sccuntica for your capital, whether 
It be $500, $1,000 or $1,000,000, 

How to know when it is time 
to sell securities you have and 
what to buy instead 

The Secret of 
Successful Speculation 

How you can increase $5,000 to 
$1x4,000 within xo years. 

How the long «iwing speculator 
c in make 25% to over loo^.r profit 

How to take the guess work 
out of speculation , 

How to forecast market change 
and trends 

How to Profit by the 
Financial Page 

How to gauge the market action, 
the influence on your securities 
and business of the reports such 
as (i) check clearances, U) money 
rates, (3) building statistics, (4) 
business failures, (5) labor situa^ 
tion and seven other "barometers” 
of market conditions 

How to read all charU more 
t aaily than the nnnted word, how 
to gam the full story from every 
chart >ou see 


How 

'^Business Fundamentals'^ 
Helps in Business 

How you can increase a business 
capital of $10,000 to $250,000 
within 20 years 

How to select a career, or a 
business, in the industry which 
will probably make most progrtv. 

How to forecast price changes 
for commodities, how to giugc 
the supply and demand for nw 
materials and for the product you 
sell 

How to know when money will 
be tight, how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices 

How to select the best indus 
tries and cities to sell, how to 
know which industries are on the 
wane, how to keep constantly 
developing new selling tcrri torus 
How to cut cost of manufacturing, 
distribution, selling and labor turn 
over, how to increase the profits 
constantly and consistently 

Sound Practical Laws 

Nothing 18 contained m this book 
that has not been previously sub 
stantuted in actual application in 
business and investment It is the 
result of a 20 year investigation 
of 100 years of Business — It is a 
summary of the combined expen 
cnce, investigation and research 
of Roger W Bab 8 on,his associates 
and thousands of successful busi 


SEND NO MONEY 
Merely tear off the coupon below 
ncus slip It In an envelope and send it 
to us In return, without charge or 
obliMtIon, you will receive a copy 
of BuiineM FundamentaU" for one 
week s examination Within this 
pesicul you can either return the book 
at our own expense or remit $2 00 as 
payment Infulf Don’t miss this oppor 
tuniry — mail the Cciupon, right ncu 


B. C. Forbes Publishing Company 

Publishers of Forbes Magazine 

120 Fifth Avenue, New York 


B C FORBES PUBLISHING CO , 

Dept. 2489,120 Fifth Avc , New York 

Gentlemen —Send me without charge or obligation copy of * Businets 

Fundamcntalti * by Roger W Babson 1 will read It for 7 days and will either 
return it to you during that time at your expense and without further obliga 
tion to me or I will remit $2 OO as payment In full 


greatly the problem of Itumring that the 
visiting motorist knows the law A few stutes, 
of wMoh Oounocticut Is a oonspicuons ex 
ample, go a long way to meet the motorist in 
this regurd When you enter the Nutmeg 
state over any main highway, you meet a 
large KlgntMiard apprislUR you of the fact, and 
siimmurixing thoao of the state's traiho laws 
which you most need to know It telU you, 
for instuiiee, what to do abtmt the atuiidlug 
trolley Pennaylvunla is another common 
weiUth in which tlie inUrosts of the ‘for 
eign raotorixt ure taken care of, as Well as 
may bo, by signboanhi There is but one 
lower speed limit In this state, fifteen miles 
per hour and all tmints at which or areas 
through nhich it applies oro plainly posted 
W here the roHtrlcteil aone ia of any length, 
Us end ns well us its biginning la morkMl, so 
tliot one IS in no doubt \ihen to resume 
speech But J1 of tJie 3H statca, either ex 
plioitly or thrt>ugh the absence of any prohl 
hitioti, permit local jurisdictions to set up 
sptwd lirnim and other traffic laws without 
reference to the stale ctsie and by no moans 
is it the caae that all those states require 
that the special rulea be placardetl 

Of course, if yon go into a strange state 
and plead ignorance as excase for violating 
its motor coile, tho magistrate can, and 
doubtbsM will confront you with tho fact 
that tho tridHu laws arc publisho^l in pam 
phint form and have bctn available fur yuur 
iiiMpcctioii and study Strictly speaking thla 
is true but nftcr whiling away a train ride 
from N< w York to Kustuu in perusal of 88 
of Ihcsi little booklets wc arc not strongly 
iinprcssed with tin probabilities of learning 
to drive iegally from thtm Space is lacking 
til ro to eile chapter and verso for this opln 
loti which will Ik mnde the t< xt of a future 
iirtldo 

Kor the present wo niakt but one further 
point With few LxcHplluiis Where locml 
loiulltions arc entireh cccentrlL and demand 
to be mot with iccintnc laws — as in the case 
of Colorado M mountain toiuIh — the same 
rcgnlationa for the lici using wimpmcnt nml 
ilriMiig of earn would work all over the 
country Such n uniform sit of rigulations 
would obviutisH be superior to the present 
barbarous divirgime ainung tho er.ntes The 
only reuHon whv wo hiivo dhergonce in place 
of unlformitv lies in the fad that 48 differ 
ent legislatiiris in 48 different places have 
bicn passing laws, uarli without reference to 
wftiit the others are doing Evidently this 
win lend to 48 wnvs of iicoomplishlng the 
same result The conflict Is not dellbcnite 
it has nrlsi n automnticnlly It will take 
howmir ixtrtine deliborntion plus coo|)ora 
tion riused to the nth iK»wor to replace con 
flict wUli uniformity Can it be done? 

We believe it rail In ^Uurn articles of 
this series wo shall survey the obatnejes 
Biiggest menus for ovircomlng them and try 
to make it clear whv w« believe that uni 
formity Is iM>RMlbh and whv it is of vital 
imixirtaiice that it be attained 

Cars of 1924 

(Continued from page U) 
rough road because it makca little or no 
difference wlictlier he takes them in or not 
Of equal imiKirtanco to improving tho degree 
of comfort is the effect on the mi^anica and 
body of the car itself So far no way baa 
presen Iml itself of making deliberate com 
parisons of the effect of low pressure air in 
preserving the car from devclopiug rattles, 
cronks and mechanical depreciation, but there 
is no question about Its being a tremendous 
factor This subject is of such iiiterost that 
It is iliNciiHsed nt length in another portion of 
this Issue (Page 25) 

There are many Innovations in minor de 
tails that are interosting but space does not 
Iiermit of a complete exposition Tho Over 
land closed car Is made with movable seat 
backs and cnahions so the interior can be 
oonurted into a roomy sleeping compart* 
ment, making the car well adapted for tour- 
ing and Lumping Tbon ngsin many cam 
arc now sold completely equipped with 
Ibumiicn luggage carriers, roar stpp signals 
windshield cleaners, shock absorbera, «arbur 
otor intake Alter screens, thermostatic water 
drculatloii regulators, disc wheels, uid num 
eroufl other devices that increnso motoring 
comfort And that in past years had to be 
purchased separntely and Installed by the 
motorist Bumming up, iu tiie writer's opln 
ion, tho purchoBer has never before received 
such value for the money expended in a 
j motor car purchase os is offered in most of 
the now models for the coming season Bodies 
hove been greatly Improved in appearance 
and even thou fitted to low priced can are 
xracefol In outline and complete la tppolDt- 

rMAMtw 



FortShelbyi 


liy * 4»1 u 


Lafayette lUvcL at First St 

OoM to D«4rolt*s to w la rt te rm m r 

400 PLEASANT ROOMS 

A leadar among D«trolt*a finwt botols, 
Port Shelby ia the choice ctf travelers 
who know the unusual comforts and 
convenienew enjoyed by onr guests. 
Rates are notable for considerate moder- 
ation. Servidor Service. 

Convenient to rail and water terminals. 
M C. Depot can atop close by 

The hotel that made Detroti 
famous for hospitahty 


E. H LmcnEN Jo. 
Secrotsry Tmuwrer 


Srni K PanniB 
MaiUMier 


Ice Making and Refrigerating 
Machinery 

Corliss a Poppot Valve Engines 

BuIUUn* Mtnt upon rogufjl 

THE VILTER MFQ. CO, 

899 CHnton Shut MitwaSme, WU. 


JyyL STEEL STAMPS (|71 

tWfimfl METAL CHECKS 

STENCILS^^ 

THE SCHf^ CTw’coy fes^ 

B»ll)OFI»0»T. COMM ^ 

Experimental and Model Work 

iniiln l TmI% m«a, lleer Cetttoc. Bto 

ODUT ZPI W. 4a.M Hwww St . Mar Tdk CH, 

WHY NOT 


Patent E^entials 

ByJoSmF KM LL,8 ,LL.M kt F L 
Itow n> trrocM n potant bow to srotooi It how to 
draft pMot clnlaie ned ooodiwt oaoM nnd apocbl pro 
ceediiiSf. Ev^iblaS peftobhis to Mtoeti nod MtMt 
Inw le covmd la nlniplo Innguede In toll new hM by 
IQ mtlfient Mtant ipodnJlM It will preront worry ead 

C 'm monoy tor Uveaien. Bicc ut lv— EnSlnMia, eod 
wyern Sntlefnctlon or money back. 

5^ Cits 4S2p*gti ///aftrolcd $S.00art hmati S8 16 
6#1 NowYofk 
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KEYSTONE 

Sus(>Resistin|{ Copper Steel 

jT^ 

KCrSTOI 

Black and Galvanized 



Formed Roofing Products 
Rootinil Terne Plates 
Tin Plate, Etc. 

Seour* iDAJilmum ruti restMlanctixom all sheet 
metal products by tnstsrina utcd copper steel 
Its excellence is a well establisWd metallurgical 
laot The proof Is conclusive 

KststonX Corm Stxbl la an alloy mads by the add! 
iloa of a eertaia porccatais of Copper to well made 
Steel thereby InoraaalnS Ita lettlnS and nial realatins 
(loalltleB under actuet aervloe oondlUon Unaacelled tor 
cttlrerts. tanka flumea, rooina aidinl Juttera apoeHni 
and all sipoeed abeet metal work Send (or booklet 
Sivlaa reauha of poaitfve ttme aod aanrka teata 
We naoafacture Sheet and Tin Mill producta for all pur 
potea-Anterican Betaemer Steel Sheeta AmeticanOpen 
Hearth Steel Sboela, Keystone Copper Steel Sheela 
Black Bbeata Special Sbeeta (or ataniplns. Bheeia for 
Electrleal aimarama Automobile Sheota Deep ih'awtnS 
Shceta, Ap^lo and ApoUo-Keyatone Qahranlt^ Shccta 
Corrudatad Shaeta Formed RooSnS and BldinS Producta 
Culvert aod Phnna Stock. Lend Teme Sheeta Root 
inS Teme Flatea Bri|bt Tin Plate Black Plate Etc 


AMeftiCANSIIEBrAfmTINnATGCOMPm,Plt^^ Ps. 


Sidney - Built 

Medium Pattern Lathes 


Made In both S'liep 
coaa headatock and 
all leered type at 
prim lower than 
you eapecL Write 
lor detaUa. 

TU SUmj 

HschbeTssICs. 

Om<- Mat 
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To insure utmost saUilaction« effi- 
ciency and economy, always use 

VENUS PENCILS, 

■ Rada, per dee. 

Itar Eaidhper dee. 


AaMfieon Lend Penal] Go. 

tlTFlMk Aye,NawYetfc 


MAIL COUPON FOR FRKB BAMPt K 
Send Sanplaa CMed halew aed a VhRl 
UUAKX.^ 

Vba bold, heavy Unae SB^a^lUIB 
Fee wriUna F H 

Pot ehwClM llo^H4ll'4H^H-SR 
Fas4aUame.ihleUaai TU^B 9B 


Sdentlflc American Digest 

(rtmftniict/ jiom pn^r dj) 

A new method of making patterns for 
larKe caatin^s consists of buildinfc up a 
iMirlen of ribs wnth ttlhnc piotnw fn«t< iumI in 
between them, inHtearl of bnllilliiK «i» «lnbo 
rate patterns and core boxes 1 h« HpiiuN 
between the skcloton riba an tilbil with 
moldma ennd This metbod bna been par 
tlcularly smvettsful in nbi ai>e)iiiig eost^ 
Am MuchtnUt, 60 16 , pp 66 . 1-66 

Rail steel reinforcing bars are some 
tinus rtifirred to oa bt uik re rolbrl * 'J Iuh 
term applied to rail steel in n mlHnumcr In 
rolling rail nteel burn, the rail ia si^paniteil 
Into three parts — the head, web and flange — 
an<l these parts ore treattvl indhlduiillv as 
billets and rolle<l into bars or otbtr necUoiis 
TTin rail stiH bur is iJitrofori. tIiL result of 
u continuation of the colling proci ss nml is 
lu no MLUse a re rolleir priKbict T.In objt*^ 
tion to the term le-rolM Is that it p*r 
lults confiiHioli of rail stiail burs with bars 
ro rolled from various kinds of scrap slu II 
diHCurd, etc 


The effect of finlahlng scratches such 
OH are left by the difTiniit lumbiiiing pnM 
esHea uaefi in mncliino simps for fimsliing 
crank sliufts and other parts of macbim s 
BuhjiH'ted to alteruailug slresstM bait Im < n 
BtndiwI out txpi ninnitully ut tbi itigiioir 
ing laboratorv of Oxford Tlninraitv lug 
land This modern [iriietici as emplo>eil in 
nntonioblle (ngineering is in itself nn indi 
cation of tlip w!di|> laid \nw tbit snrfac* 
finish bus an apprcelubU cffn t M|h*ii ibi ut j 
duronce of tin uictul This vancH quit* 
widdv inconhng to the shapi of tin groona 
madf by the fiuisbing to<.d Iht n soils slmw 
tliat proxidid tin variation in di plli is 
ainall tin itn reast of stress vtiries ns tin , 
Wpiare UKir of th« depth of tin K<ral 4 lnN) 
divided bv tin rmlius of lurvatnr* ot thni 
point or inner c xtmnlty Tin atlual n ilia I 
tlun of Htrengtii is tor tin small mraUlnsI 
<*ommonly nut with linw«v<r nmi h bss than | 
IH indicntoil bv the niatlnmatKal theorv — I 
rngmctutuj^ 11(1 KM 5 jip 44 d 


Railways 

Cast steel freight car underframes — 

6 \ bile the use tjf latgi st( 1 1 faHtiiigs in hMH> 
motive nnd stei 1 passi ngi r car (SiiiNlriu tioii 
lias b 4 aMm( quili gMnial, tin nsi of eiifit 
steel in fniglit nir const riu lion has print j 
< allv hmm limited to tin sinalb r units sin h 
us the truck side frann truck indHti r « (t 
T 6 )r tills reason (In (simbiiintioii of isiitir 
Hills IhhIv bolsli rs « (« in a oin piei i nnit 
Htdl cuHting vvilb uinl “s lin h nkctioiis as 
rtMNiitly npplusi to a nuiiibi r of 8 (MNiri jsiuud 
4 upuclty iloiibb sin at In d b<ix cars <»n tin 
Southern I'acibc Lints npremiits 4 |Uit 4 an 
acini vrimnt I lub rframes 4 >f this t>pi Inive 
rectntlv belt) applietl to 10 new 80 000 p luinl 
iapa<il> dunlib hlualluil bos. (iirs mn 
Ntrnctid for the Soiitlnrti IbitMu. I nos 'rin 
nuderfriimi is cast so ns to Iona two rt iiti r 
Hills 4 ath of a /aection 0 iiulus high 
null (bilk iu Da wt}> and % null thi< k 
tbroiiRli tin UutigiH Tbtsi iir 4 approxi 
mattly 40 fit t long lKtW 4 .Mi tin insnh 
flniigcH of tin b 4 sl> bolsterH llolb tb» to|i 
and bottom Baiigts of those c< ntor silK ar 4 
coniiMtod at intoivals bv <.m»ss m» inln rs s 
Inch In tblckncHH so that thm H 4 *ctioii 4 it tin 
underfranio i« praoticnily et|uivabiit !<• a l»'v 
girder siu'tioii litiviiig an aggregate cross 
snclionul area of 24 square iiicln s — Railmiy 
Rci , 73 13 pp 447-48 

Concrete lies of the Stent design, of 
which about 200 000 art in \m on ovi r a 
hundred mibs of main tratk in India an *>( 
the block type radi tli consiHting of a pan 
of reUiforceil concrete blocks iwuicitetl bv a 
ateol tic bur For a gage tif 6 fict 0 iiicIn ^ 
llO-fKiiiiid ruilH aud 20 Ioiih iixb loads tin 
blocks nn 2 . 6 x 10 '/^ Indus on tin biisi ainl 
0 '/<[ inclicH thitk relnforcoil by npisi n" * 
lower Nets of borlyAUital bars comu-cti d b> 
stirrups Four plugs of treatwl wood insi itnl 
in the block sirxi to bold oithei ilrlxi si>ik*H 
or scisw NpikiH Kacb block welgliv O »0 
pounds and tlie tlo bur 16 pounds the tutnl 
weight of tie with all httingN being alsmt 
360 pounds A tnincrctc mix of ] 2 4^4 js 
luadt with 2 parts bani slUca quart/iO and 
parts of Vi to ^ inch nggn.galt OnL 
suffiHmit wfllor is used to make the conerdi 
flow when the form is shaken on a vibrating 
table After biing left in the forma for 
twelve hours the tie* am curcil thirty 'lavs 
under water and then thirty da} a In sir but 
are uaually ot least three tnontha old biforc 
being laid Thelt life Is eadmatod at Wi 
years. A few of the ties which have been 
in oervice for obout nine yeara nre said to 
be In as good condition a* when laid — EtHf 
Nws-fleoord, 81 13 , p 61 L 



get ahetter product- -at less cast 



H ASN'T iron caused you a lot of trouble ? 

It creeps into raw niatenal and lowers 
the quality of the finished product bigger 
pieces get into crushers and pulverizers and 
wreck them sparks from iron cause 
dust explosions. 

Get nd of it ! Extract it with Dings Magnetic 
Separators before it can do any damage The 
list opposite shows where Dings Separators 
and Pulleys soon pay for themselves m 
money and trouble saved Separate bul- 
letins — free, of course- describe each use 
Where shall we send yours? 


Dogs Magietjc Seiurttor Co, 709 SmA Stroet ffihraikee 


Naw Ttrk 1 SZ VaadtfUU At* 


Ua AaftUi Saa PanMada Wf 



MAGNETI 
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TV pe^ A— S CrI pped 
\h p < dri iron frame 
enamel fUxuh, Babbit! 
heannpM wick oil fivd 
Operate$ on A C & Z> C 



At Your Service 

I NVENTORS andt builders of small motor 
dnven tools and machines — confronted 
with perplexing power problems— are 
invited to take advantage of the services of 
our Engineering Department 

This department hai for many ycora been in cIo»c 
contact with the unci and application of small 
motora. Their experience is offered to you as a 
help in the working out of your own problems 

We will gladly co-operate with you in the buildmg 
of a better product Do not hesitate to call on 
U 8 for advice Our combined efforts will per 
haps reault in another appliance being made more 
saleable and more dependable becauac it is equipped 
with a motor that is exactly adapted to its per- 
llcular job. 


TVp»-D 

A p Lot/ tron frame 

Hnamel finieh t tain 
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Wlaeanain Ele«trlc Company 
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We’re willingrn 

to lose money | 

in order to 
introduce the 
Improved 
and 

Expanded 



WORLD’SVfoRK 

to you, because — 

we know that oner fllE WORl 1) S WORK finds a reader, it holds that reader 
And we are doubly sure of holdinj^ him now that wc are making the^e important 
improvements llluHtrationB m full color more big features per issue than ever before, 
larger page size, wider margins and improved display bend in the rouptm on the 
back flap of this wrapper It gives you five issues for a dollar The regular price 
IS $J 75 We lo»e money, but then we arc confident that once you read a copy you 
will remain a subscriber for years. 

The Big Changes Start NOW! 

To help interpret world affairs more vividly than ever, wc have added beautiful 
full color leproductions of paintings to the already well illustrated contents of the 
magarine 1 hesc artistic color plates will illustrate articles of timely interest I here 
will be more big features to the issue than ever before, as well as a larger page, 
wider margins more flexible binding, and improved display that marks a new step 
in roagaxine achievement 


Next FIVE Issues for One Dollar! 

Nearly 50% Less than the Regular Price 


Year DoSar WSO Bt^y Koo — 

five issues of i raaga/ine ronsid 
ered by hund reds of thousands a 
bargain at 35c a copy 

At least SIX features by noted 
writers which when published later 
in book form will sell at from 
|Z00 to $4 00 a volume 

In addition to these six super fea 
tures, over fifty articles by well 
known writers and one hundred 
and fifty editorials from the pen of 
America's most noted commentator 
on public affaim. 

Forty five beautiful color plates 
printed on high grade paper, suit 
able for framing 

More reading matter than m twelve 
ordinary volumes — and all of it up 
to-the minute instructive — en 
tenaining 

Nearly five hundred illustrations — 
even one telling the story of the 
world of today 


Ajr /eatares Coming Soon — 

Rollin fynde Hartt draws a vivid 
picture of the negro in the Northern 
States and what is happening to 
h I m. Mark Sullivan, America's 
foremost writer on national politics, 
writes in every isme on the leading 
presidential contenders and their re 
spective chances, Walter Dickev is 
studying on the pround the disagree 
ment between miners and mine own 
ers and the possibility of another 
serious coal strike next spring Do 
you know what the aliens are doing 
to Amencins and American insii 
tutions? THE WORLD'S WORK 
will tell you in an amazing series 
that discloses some startling facts 
William McAndrcw has found that 
a revolution in American child life 
IS ir full swing and describes how 
a generation vastly different from 
mirs is groyying up 
These arc only a lew of the many in 
tensely interesting articles that a dollar 
purchase will cover 


SEND IN THE COUPON AND SAVE MONEYS 


Get Acquainted with 


THE 

WORLD’S WORK 


at a record low price 


Clip the Coupon 
and Mcdl it NOW! 




Save IS Cent* on Every leeae! 

Doubleday, Page & Co SA 1 

Garden City N Y 

Enclosed find $1 00, for which please send 
me the next five issues of THE WORLD S 
WORK (regular price $t 75) 

Name. ^ ^ _ 


Address 



The EcoBonlc Poaitioii of Meter 
Traaqiort 

(Ctmimuci from pnpa if) 
rati termitiaia — all very big ftotora In thoM 
diOra of amall operating profita and high real 
estate valaee 

Now, the principal advantage of the unit 
container adaptable to roll and road vehiclfHi 
In the transportation of gooda la the aavliig 
in labor coau by reduction in handling oper 
aUona To qnote from the paper by F S 
Gallagher, engineer of roUl^ stock, ^ew 
York Central Lines we loam that "The 
saving in labor and time may be moq by 
noting, in detail, the norabor of tfinea that 
leee-than-carlond lota of freight muat be 
handled from the shipper to the oonalftiee. 
Let na follow one package from etart to 
daatination First, it ia carried from the 
pacing room to the warehonee platform , 
aecond, from the worehouae platform to the 
wagon, by hand truck , third, from the hand 
triick into the wagon This ia man handling 
I The wagon then proceeds to the freight 
hooee, where at the platform ocenra the next 
man handling The fourth man lift ia from 
the wagon to the frelgdit houae platform, and 
the fifth, from the platform to the hand 
truck The individual package must be 
weighed, proper records made, and then 
taken into the car, making the sixth move- 
ment. A ee\pnth handling la the stowing 
into the frelght-cnr, after which ia attached 
the seal, which Is broken at doatinatlon The 
eighth handling la made by the uiiloader lift 
ing the freight to the floor of the car for the 
hand tracker , the ninth, the hand trucker 
with the package stopping while record ia 
being made of the shipment going off the car 
The trucker then carries this freight to a 
designated place in the freight house and it 
ia loft there The consignee ia notified that 
hla goo4ls have arrived sends bis wagon to 
the freight houso, luid notlflca the delivery 
dork. The delivery clerk poiuta out the 
shipment to the hand trucker, who takes it 
to the wagon for loading which ia the tenth 
handling When the package ia delivered by 
the hand trucker to the wagon platform It is 
dumped at tJie tail gate of the wagon, mak- 
ing the eleienth hiiiidling and muat bo hnn 
dlod the twilfth time to place it into the 
wagon At the conKignoo a iweiving plat 
form the gtHsls iniiHt b»‘ unloadmi from the 
wagon, making the thirteenth time that this 
package hna been handled ” Coming from 
such a source nnd with aitch a bill of par 
ticolura, we muat accept thla narrative of 
absiinlity nt its futu valut Surely con 
taliiers are needed t 

Looking nt the propomtioii strictly from a 
railroad standpoint, the iiblt container can 
be used to great advantage in such cases, ns, 
for instance, where 1 e 1 traffic loaded in 
a car at A is transferred Into another car at 
B and into another at C, in which car the 
consignment eventually rcacbea its deatina 
tion, D With a unit container the trans 
far at B and C could bo accompllsbod by 
simply taking the container off one car and 
plocing it on another As It la done now, 
each piece of goo<Ia haa to be handled four 
times by tho railroad company — and, of 
oourac, by man power 

Other advuntogoa of the unit container are 
the savings from loaa and damage to gooda 
and Che soving that can be made on many 
classes of gooda in crating and packing 
This, in turn, permits of very matetisl redao- 
tlon in floor apace required, which makes 
expansion of the bnsineas possible without 
farther outlay In rental or property The 
advantages of the domountabl^ My or flat 
over the convention id fixed-on types are prln 
cipally savings in time, and aavluts In floor 
and street space For Inatanoe, the motor 
truck chassis’ standing time can be roduoed 
to a minimum by the sdentifle use of de- 
mountable equipment The beat demotis^ra 
tion of thin can be seen st Cfncliinatl where 
they use 225 bwllcs with only 15 motor track 
chassis The voluntary standing line of 
these trucks for fifteen trips in elghf hours 
Is only about fifteen per cent of the total, an 
excellent showing for the demountable truck 
body 

Referring to bodies and flats, it is thought 
that motor truck owners have failed to 
raalixe the possibilities of this kind of equip- 
ment, largely because they usually oondo^ 
that overhead cranea or tackle of sonM ktod 
am necesaary at loading ptatfonm. In order 
to make the operation really effective. They 
have, therefore, erlden^ lost si^t of the 
fogt that with property designed equipnient 
wherever platform and chasalB levels ore 
about the same, no overhead cranes or apodal 
equipment are required, and, (arthetinore, 
that the bed or flat can remain on the chodtfs 
tor any length of time desired, but hi adopt- 
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able for remonl when oonditloQa penult. 
And now that we have found a way to trans 
fer a flat or body from the ffrottnd to either 
track ehaaaia or flat car on rails witli the 
power derived from the motor truck engine 
another disadvantage has been overcome 

But, going back to the unit conUluer used 
for Interchange between electric aud steam 
railways and road vehicles, wo have another 
story, and a problem requiring for itu solu 
doa the closest oooperadon of oil erniisport 
agencies and all traders or merchiuitM 
Where a balanced bulk loud traffic iu both 
directions can be had, unit contuiner equip- 
ment bolds out great possibilities for saving 
time and labor and thus a more oconoinical 
movoment than is i> 08 sible by convtntJnnal 
methods. For Instance, under a protierly 
coordinated plant, a merchant with stores in 
several cities might use unit coiitaliiors to 
great advantage. But unli rs the rontiiinors 
can be loaded in both dircedonH the ulti 
mate net sa\iug will bo very little and the 
venture may evuu turn out to be unproht 
able, becnom the cost of transporting th^ 
empty is strictly waste effort A container 
of light construction such as the duralumin 
one referred to is therefore highly desirable 
from this as well as other standpoints. 

Our Abrams Investigation — ^IV 

(Continued from page 17) 
which are inherently faulty so that their 
outcome will bu of abauluUly nu \uluo 
Ueuco when tho difficultiLS of preparing 
blood specimens were outlined to ua by L>r 
Abrams personal represontativp we offereil 
to make every necessary allowance for detn 
mental effeeta Wo agreed to buii un F it 
A. man take the blood siiecimeuH himself, 
although wo fully reullKOtl that such procr 
dure somewhat weakened our test oondilioini 

The object of such a test iu to coin pure 
the electronic diagubnia with tho known fiiots 
regarding the case Just as various L It A 
men tell us that they chock up thtir eUc 
Ironic diagnosis time and again with clinical 
flndlugs in order to have a contirmntion of 
their findings so we intended to reiKirt the 
hi R. A diagnosis and the clinical diagnosis 
side by side Such a teut would bt inUrrst 
Ing In many ways If wo are to belli \» the 
H It A. teachings at this time It would be 
as much of a test of f-ho accuracy of the 
orthodox clinical findings as of tho FRA 

Lnder dale of October 3<>th Dr AbraniM 
replies to onr nniuest for blood dint,noaia 
testa as follows 

' Your aukgestions to submit to blooil trata 
ns a coiiclualie procedure is frauglil with 
many errors 

Notably in Uie matter of reconciling llic 
average clinical diagnosis with the eUct tonic 
reactions The latter are isaentinlly etiolog 
ical diagnose H or diagnoses buscii on thu 
causation of dlsetoH 

**The average clinical (llngnonea an 
on tho exiatcncik of u hui»po<«im1 I* hioh wlnih 
is expected to be found ut the aiilopix 'ihe 
electronic reattlons arc di«giioK« h of itroc- 
esses, while the u\crage clinical dlugmmi h arc 
based on structural changes For Uhn ronnoii 
they cannot be cxiMH*tod to agree 

“It Is conceded that tho overage errors In 
clinical diagnoses under aysUins othi r than 
that of E R A t nry from 50 to IM) per ceut 
It is a quite diflirtnt mnttir whLllnr cxiiin 
iuations are made voluntarily or subject to 
tost conditions Tho p.sychological fiu tor ih 
an enormous one, us shown in in) joiir^ 
nal 

“I shall, ou coming to Now York aiibimt 
to dcittoustratlona that shall be just and 
scientific and before bodies who mn> sei k 
such demonstrationa for tho sake of silemo 
and humanity so that I may pro\ci the 
efficiency of tho R R A ” 

abstracts from Dr Abrnma’ li(r»r 
explain thcmaclvea Wo gather (1) that do 
electronic and tho clinical dlagnoBea uro two 
entirely difforent things and theroforn cun 
not be used together for comparison (2) 
that Dr Abrams does not cart to uiidtrlnke 
blood tests at this time because (3) siiih 
blood tests or© opened to many ermra (-1) 
that Dr Abrams wUl submit to ' demonstrn 
tions" here In New York before a st-ieniifie 
body In all our correspondence with Dr 
Abrams It is evident that he dlfferputintes 
quite dearly between “demonstration' and 
“tost,” and that his cooperation is to take 
the form of “deroonstrotjons” and not 
“testa.'* Dr Abrams, it will be noted calls 
attention to the pcrycfaologlral factor Uc in 
dlcatea that when the E. R. A iHngnoatidan 
is working under test conditions, be is at a 
dadded dlsadvantnge because of his anxiety 
regardtng tbs ontcome of tho tost From 
titns to time ws have bsen warned against a 
sksptloal torn of mind, for such a state of 
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Next? 


RADIO, 240-mne airplanea, the four-wheel auto 
brakes have all been perfected in tho span 
of the lost year It la one of the commonplai^ 
of life that the scientist often spends a life-time 
on u single invention which m a few months 
takes Its place among the everyday necessities. 

^hat will 1924 develop‘d This question the 
Vientific American is in position to answer with 
its monthly chronicles of the important develop- 
ments in the laboratory, factory and field Tne 
story of these happenings ore mtensely human t 
the most intricate engineering or industrial proj- 
ect makes an interesung as well as practical nar- 
rative And you will always find the Scientific 
American written in a lan^age interesting^ easily 
applied and authentic It sWuld be your close 
friend m 1924 (If your subseripUon is not 
expu-ing at this time, wdl you do us the favor 
of clipping this message and sending it to one 
of your friends with your own endorsement.) 
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C HARLES EDWARD RUSSELL 
world traveler and keen ob- 
server of human affaire, says it is 
America, despite its apparent wet- 
ness, IB thriving on prohibition, and 
it IB thriving at Europe’s expense 
The spectacle of the American 
workman, producing, under enforced 
sobriety, three times as muth as 
the European, is a challenge to 
European Industry The hand of 
tc'onomic necessity is forcing pro- 
hibition on Europe and the rest of 
the world 

These are the amazing conclu- 
sions of a man who has watched 
the prohibition movement with the 
eyes of a neutral Read RusselTs 
article, ^‘la the World Going Dry?” 
in the January Century 


The Century Mmgaxine is keenly 
aware of present-day tendencies In 
literature, art and politics, and 
these tendencies are reflected In its 
pages There is no other magazine 
like it in ita held Its editorial 
policy 18 to provide a liberal, ag- 
gressive magazine, with the high- 
est literary standards In addi- 
tion, the Century is a beautiful 
magazine Typographically, it is 
a pleasure to read Its illustra- 
tions are an artistic achievement 
The Century is a magazine to be 
read month by month Buy it at 
the better news-stands or, to be sure 
you do not miss any of the splendid 
numbers, use the coupon below for 
your subscription 


mind on the part of the investigator has a 
deddeiUy deUlraontHl influence on the reoc* 
Bong and consoquentiy on the accuracy of 
the findings However we are oortain that 
test condltiuns cun bo formulated in such a 
msuncr ns to ujiproucb closely those of the 
UHUitl infurtnnl diagnosis The K H A. 
dlaguoKtlciau may take our spedmous into 
hia own laboratory and there, removed from 
any unfavorable influences work out hli 
diagiusiis in the maiincr in ahich be is most 
accustomed E IL A men bnve been roas 
Blind on this point time and again 

We sincerely hope that Dr Abrams will 
see his u ay clear to uuilertuke a series of 
tests for ns Ho is the foremost electronic 
vliagncatlcian Ho is the discoverer and the 
dean of the electronic practitioners Ul« 
name Ss knouu to the public and carries 
conviction, tio fur as nny test is concerned. 

Recently uu hud the visit of Dr Joan du 
Plessls MD who has been quite close to 
I>r Abrams Jit Uie di volopmeut of the elec- 
tronic techuUiup alio U couaidered to be ouo 
of the foremost vkictruuic diagnOBticiuDs to 
day, and w ho has done a great deal of re 
search work of his own Dr du ricssia met 
several numbers of our committee and par 
ticipatoil In mi cxuliange of views regarding 
the cluimH minle for eketrunio technique, as 
well US onr puxt and present experii nces 
with E. K A and our plans for the future 
Dr du PlcBsis \irge<l that we arrange for 
tests with Dr Abrams, rather than continue 
to moke tests with D H. A men in the 
field To this end, Dr du Plessis is exerting 
his good ofhees lii an endeuror to have Dr 
A brains snbinlt to tests by ns without fiir- 
thi r loss of valuahln time 

To those who have nnv doubts regarding 
the sincerity and serionsnej* of onr Abrams 
invostlgution we gkullv rvfir them to Dr du 
Flesslfl of ( bUagu Dr du Plessis found ns 
fair and open minded anxious to learn all we 
eould rcganllng the ck*ctroiiIc reactions 
ready to make iillownu«*ea for the delicate 
forces Involveil and willing to accept proofs 
far less signifleant than the fantuatic claims 
made for everyday FRA work On our 
part, we found Dr du Plissis sincere, modest 
in his nppridaid of E R A , syropathetie 
with our ilcwo, well versed in E R. A and 
capable of explaining its intrh udea in a 
clear, positive, and uudemtaudatle numnor 

Thanks to (In kind offices of Dr du 
PlCMsis, the leading electronic Boclctles are 
now ronpi rating with us for the purpose 
of formulatvng u definite set of claims 
which thtv are going to submit to our test 
Questionnaires an being sent to members of 
these soeietiei, so that the TO R A, claims 
can be boiled down to their verv essentials 
filtered so as to remove the nonsensical fea 
tures which have caused so much misunder 
standing and harm to the cause, and pro 
sented to us in order that we may have 
something to work on Ueseareh committeeH 
are being formed bv these societies for the 
purpom of undertaking onr tests It Is 
hoped that Dr \hrnms liimself will head 
the research committees. 

SevirnI wu ks ago at this writing, we 
attended another < lemon strut! on of the elec- 
tronic diuguosiii. In this instance wo were 
shown the touch method of diagnosis, which 
consists of running the tips of the fingers over 
the reagent s skin and detecting a roughness 
which is said to represent the electronic re 
actions We wore taught how to proceet] 
wdth a diagnosis of a blood specimen 

Frankly wo were entlnised with the pros- 
pects of giviug the reactions such a direct j 
and, we hoptnl, convincing teat Tlie njPtho<! 
of detactlon in thia case seemctl to offer more 
definite indication of tiie reactions than the 
usual permssing method or tlie sticking of a 
gloss pod Nevertheless after trying for the 
better part of an afternoon to detect the 
reactions through the roughness of certain 
areas of the reagent we are froe to confess 
that we failed If the reactions really gave 
rise to ronghuees, os clnlmed, they could 
not bo demonstrated, even bv a stretch of 
imaglnatjon to onr mildest satiiifBetion W* 
were keenlv disappointed 

In an enrlv issne we shall make a formal 
report of what we saw at the Barnett Tim 
ken Research LubomtorT at Alpine, N S 
where an extensive Btu<ly of the electronic 
reactions has been under way for some time 
Rather extravagant nue haa been made of 
the Burnett Timken finding! regarding the 
E, R A equipment, by electronic practi 
domrs, and it was in order to weigh tte Im 
portance of these findings that we spent an 
entire day with Dr Burnett and his reeeardi 
dhief, Mr nnllbcrg 

All of which la by way of stating once 
more that the electronic reactions, on which 
electronic technique Is built, have not been 
deroonstratod to us in a oonvlncing manner, 
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TO THE MEDICAL PROFESSION 

The SCIENTIFIC AMERICAN Invitee your intereat and cooperatiOD in 
its investigation of the ELECTRONIC RSACTlONa OP Abrami We fully 
recognise the vaat public Interest In this highly controveralel subject end 
w« enter the inveetigation open-minded, unprejudloed and at the same 
time unwilling to cither endorse or expose without first-hand proofs 

The SCIENTIFIC American will investigate on a thorough, eclentlflc 
basis listen to the arguments and claima of both sides and conduct a 
series of tests under the Abrams methods with a critical examination of 
the apparatus Dr Abrams has placed at our diaposal his services and 
his laboratorlea, and eminent membera of all braivches of the medical 
profession will ssslst in this sincere effort to give ihs public the truth on 
this subject 

We shall be glad to have the benefit of your experiences and opinions 
This investigation was inaugurated In the October, 1923 issue, and its 
progress is being reported in each issue until Its conclusion Should you 
wish to follow this investigation from the beginning we will be glad to 
enter your aubacrlption for 1024, and mall you the October announcement 
with our compllmenta 
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ADVENTURES 

ByJ MALCOLM BIRD, 

Assadsu Editw, SaENTinC AMERICAN 

Mr Bird a» guoot of Conan 
Doyle was piivUsgsd to play 
Sbsrlock Holmes in the psychic 
fisld. His book ia a complete 
record of his seances and psychic 
adventures in txmdon, Farm, Ber- 
lin and Munich, and with the 
leadlrvg U S. mediums. *'My 
Psychic Adventures” is a thrill- 
ing book as well as a sclentiflc 
treatment of this new edsnee 
Price |1A0, poetpold $1 U 
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Br AUSTIN C LESCARBOURA 

SaENTlFlC AMERICAN 

Here Is a book that con bs 
token to the work-bench, s de- 
pendable guide in buying equip- 
ment and installation of new 
improvements -and at all times 
written In underatondable lan- 
gfuags 368 pager, 116 iUustra- 
tione and working diogroma, tables 
and codee, bound in durable cloth, 
complete, authoritative, fully ex- 
plained. Price $1 60 postpaid. 

Revised edition at 

SClENTfflC AMERICAN 
CYCLOPEDU OF 
FORMUUS 

Ths most complete book of 
receipts published Acereful com- 
pilation of about 15,000 eelseted 
receipts and proce ss e s . As in- 
dltpenseble as s dictionary and 
more useful. 1077 pages, 200 
Illustrations now In 83rd thou- 
sand. Price $5 30 in New York, 
Chicago $5 70, Pacific Coast |5 76. 
Points propordonsts. 
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officials, year 1924 calendar, plan- 
ets, star tYvapa, tigoa of sodiac, 
postal information, etc. Price 23c 
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thua far How onn wc,. tberefure be inter 
anted In remarkable curen and etriking dlnh 
noaoa, dcncrlbod in bund twin of letteru which 
ha\e pourod into our cditurltd rouiun wlicu 
wc have no proof of *ht (xUtenco of the 
delicate renctionn on wlnth tin. entire odi/lcu 
rents? 

The Future of the Air-Cooled Car 

{Continued Jrotn i21) 

or ignition titning or iioor luixtun udjuuiment 
that would scriotiHly inUrfon with propir 
and efficitnt roolmi, by air Thin cniinot b< 
poiiHideied senniiHly nn an ohjiotion, lam pm r 
biH’anMt no cnKim in wnpptiHt d to ojierute 
undtr tiinditioUH nf InHufTiehni oiUiii^ nr in 
eompli t* (urbiirctioM mid him t iiglm whiih 
would gi\i an » urly wariitnK of i illu r of 
theiie unfavorable factora should be pri-Ipr 
able to onn tliat wouhl rontinnn to operuti , 
inc fht-iLnt)> and laihapa to the detrinunt 
of its mcLhanlsia As far as uniform cooling < 
is ronceriHal a blower-coolpd engine will ^ 
fiinttiun as will as any wnt< r iunled power 
plant undtr the saino tNinditions of speed 
road or grudunt I 

There can bt no more quostiun rtgurdlng , 
the HUitabilitv of air (“ooled engineK for r< r 
tidn clnFWfa of nlrrrafi than flan Jn about ^ 
tliolr Hucetsafnl iiiipliniition in iintoinohdeR « 
and motorcvLlta The writti had pi r>K>nul 
experieme dnniit the lup war with niiinv 
hundred uirnvolid ingirithof Isitli tin rotnrj 3 
and hxidinink tvpia that win oim rnteil l 
under hia {w rsonut siiix^rv iMicm in i xiietln^ 
training work and ahaohitih no trotibh was 
ixponeiiooil in pooling, tliem even thongh 
the) win run undi r full load nml sjm ml eon 
ditiuna moat ot tin tinn S I* lliroii of the 
Society of \nt«miotn» Pni^iiiitrs a well 
known uuthorit) on atr I'oolitig leiuirta the 
Hatlsfaetory eoohng of an light iiiih bore hv 
ten inch stroki <\Hndir It\ iliriHt mr oooliin, ] 
atid the de\( lopnn at in a Mmtdh r aircoohd ^ 
cylindtr of IW ikjuiuIs ptr Kiitmre inch * 
brake mcatt effti tiie pn Mwun wbn li is <li till 3 
fnlly more thati tliat dev • loped hv any stand ) 
urd nutomnbde (iigiin \ fit) horNeiwwi r j 
three-cvlludcr radial nir eoohtl tiiklm havnn, 
aluminum eylimltrs with liiurM m iirtvioush 
doscribetl was glvin a hriaknlown or tndur 
ance test and stood up bijond any rnisoii 
aide expectations for waf r eooleil aviation 
engines tven thoukh it dam id a brak* 
mean effective pressure of j2''» ismiuls pi r 
wjunre inch wlmh eomparis vir> wil) to 
the 00 to 110 pounds found la uvirugi auto 
mobile engines 

Direct nir-eoohd iiiRines havt Ini ii ojier 
ated from the Atlantic to tin Pucifii far 
north and far south through Death Vallfv ' 
and across the \imriean ihsirt in torrid 
heat and tirclit oohl and the splemfiil per 
forninnce of the new types has demonstrated 
beyond doubt that air-itiollng is desirable ami 
praetienl and in mv opinion on the eve of 
greater npplh atlon in automobiles 

Floating the Car on Oil 

(roMtiiifted from pane fik) 
it Is most ncMliMl IneidMitally roaring the 
motor does not aecomplish the desircMl pur 
iKwe IIS well as a moderate speed with n 
retarded spark 1 

On cold winter inornlngK it motor that has 
been standing nil night In an nnheattd gsriigr , 
may often be sfartetl by pourhik warm water | 
from a tea kettle on tin intake iniiiiifold or 
Still better, on a rag wrnppeil amnnd the 
carburetor Tlio added litut makes a derided 
diffennee in the anmnnt of gnsoiiiie that will 
bo valHirlretl even if the piirts are not healetl : 
very warm to thi touch i 

Kunniiik in weatln r that is very iniieh ! 
below the fm /mg tem|>cratnre cools the 
engine too mueb not oidv for naist efhi u nt 
operation but for tin rompleU consumption 1 
of the fuel unless the radiator hood is used 
It should be rememb* rcti that au internal 
combuRtion motor operates nt Its best « ffi 
cicncy nt temiwniturrs ns high as the boilmk 
temperature *»f water and one reason a 
rndlfltor Is not made small enough to kpfl» 
the water near the boiling licat la that tin 
water would have to bo repleidshevl too ofttn 
for convenience When the engine is too 
cool the fuel la poorlr or partially vaporised 
and much of it finds its way past the rings 
to dilute the crankcftRc supply 
Another trouble that follows in the train 
of Incomplete vaporiaadon of fuel In cold 
weather is an accumnlatlon of water in the 
crankense due to that fact that when a 
mixture of gasoline vapor and water is fired 
water Is one of the by products 'Dils watt r 
before the engine is hotted up gets into the 
eraiikcnge where It may froese In a layer 
beneath die level of the oil which floats on 
It and break the oil pump or make It in 
operative. Indden tally, it mar make an 
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Which one or ones of these 
catalog will you have*^ 26 
catalogs that cover e\ery 
industrial temperature 
need 

You never can tell just 
when you will need /f/* 

a temperature instru- 
ment but It will pay * 

you to specify 
when you do 


s of these 

r e\ery '• 




If by any chance 
you cannot find what 
you desire in this list or 
you want specific information, 
a letter will brinil it 








Use your pocket 
knife or shears If 
they are not handy 
tear out the whole 
pa^e But do it today 


Taylor Instrument Companies 

ROCHESTER NY USA 

Oumdlan PUal 110*112 Ckorok St Tyco* Bldf Toraoto 
Thars ■ a Tytet or Tarter icmperaiara tDairumeat for evtry parpota 


Keeps Them Training for Records 

Training of men and machines for bigger production 
never stops where counters are on the job Counters 
tell what production — what process — from improved 
mechanics and operating methom Each gam serves 
as a stepping-stone to a further increase, when you 
take your “cue” from the records of a 


•\jwi5jk 

COUNTER 


The large Set Back Rer 
vlmtion Coanler at right 
ts less than 
stse The small Rewolu 
fton Counter Uelov tJ 
sfcmN neoriy full tis4 


m 

Is L— =j 



The Set-Back Revolution Counter above re 

cordi ihe oittput of the Urger machmea where the tevolu 
boiu of a fhan record openbOM, or output CouoU one for 
each revolulKMk and aeU back to zero from any figure by 
turning knob once round Suppbed with from lour to ten 
figure wheels, ai requved Price with four figures, as 
dlintrated, $1000 (iub)ect (o discount) 

The Small Revolution Counter at left records 

the output of smaller machmes where a shaft levolubon 
mdicates an operation Though small lha counter u very 
durable Os mechanism will stand a Tm high rate of 
speed rnakns it esMufly adapted to h^ fait ninning 
machines will suWact if tun backward PrKC $2 00 

There\ a VEEDER to fk every machine — and every need in 
your de)felopmtni'UX)rk The feeder booklet shows SO pages 
of counters, write for this free guide to greafer production 

The Veeder Mfg. G)., Har&conn 
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Keep ‘VimFself 
Up to tlie jNtinute 
oaRA.£>IO 

The one best way to do it is 
with a Lefax Perpetual Radio 
Handbook. It grows with 
every new discovery about 
Radio. It cannot become old 
or out-of-date. It gives all 
known facts and the new 
ones as they are learned by 
the authors— Dr. J. H. Dellin- 
ger and L. E, Whittemore, 
Chiefs of the Radio Labora- 
tory, U. S. Bureau of Stand- 
ards, Washington, D. C. 

The purchase of a Lefax 
Handbook makes you a reg- 
istered owner. That entitles 
you to complete information 
on new Radio developments 
every month, without addi- 
tional charge for the first 
twelve months. This infor- 
mation comes to you in 
printed, punched page form. 
You add the pages instantly, 
easily. Included in this fine 
work is a complete list of 
broadcasting stations and 
full information about every 
one. No radio book is or 
can be like 

▼ J^T? klfr PERPETUAL 
Lil!i rAJi. RADIO HANDBOOK 

It is pocket size, loose leaf, bound In 
iBexible imitation Morocco leather 
—fine looking and long, long wear- 
ing Type is clear and sharp. Illus- 
, trations are clean, finely nttule and 
easy to understand. Index tabs are 
made of linen— tough and strong— 
plainly marked. 

Remember, you have in Lefax a 
practical Radio guide that will keep 
you up to the minute on Radio and 
all that goes with it Lefax Per- 
petual Radio Handbook gro#s with 
Radio. You get new, useful, au- 
thentic information, free, every 
month. But you pay for your bow 
only once. You don't have to vrrlte 
for new facts. They come to you 
automatically. Ask your Radio sup- 
ply man, stationer or bookseller for 
Lefax Perpetual Radio Handbook. 

LEFAX, INCORPORATED, Publi$km 

Smnwn & Hh Ste., PhUadtiphlft 


cyHndor bloc casting and worked Ioom will Is tb« more eronomical it be cott — . 


emaliieb with the ^ and rssolt In 
cylinder widU. Probebtr the eefest end 
e^oet woj to set eroaod this possibiUty If 
to drain the erooketse ererj 400 Oif 000 uiUes 
in winter 

One very important thins ie to drain the 
crankcuM only after a run, when the motor 
end the oU are tboroofhly heated up This 
Is not merely for the purpose of getting rid 
of ell of the oil by losing It when it is at a 
free running beat, but for the much more im 
portent reason that all the fine partides of 
metal which have been worn from bearings 
well as the sand that has cJuog to Ae 


Of te wbithar dfotgtWee ^ oAfpIgoee Wffl 
ultimatslj be the ysIM oI sitir trenmurfb 
t^ The gnewer le th«l the two hato m 
tirely dUffereat eidierM ot eotieii) and ihgt 
one type of alrereft eanfiot treepiaa on the 
work of the other from the very ehamter 
of the basic ptinciides in the oDDatrootton 
of each type The airplane speOe speed 
without practioal limit, tot has a very 4ei 
nite limitation In slse rsnfs and osgryiikg 
capacity The dirigible can liever hope to 
attain anything Hke DHudmum alrylaBe 
speeds, tot there Is no practioa] limit ti> its 
■ise or carrying capacity ind the larger it 


then pass out with the oil instead of settling 
and remaining ench dme to provide an mo* 
cumulation of excellent abrasive whore the 
opposite effect Is soudit 

Many bearings have been burned out in 
almost a moment by starting an engine la 
cold weather when the oil U very viscous and 
will not flow to the bearings in time to lubri 
cate them It takes only a small change In 
temperature to doable the time necessary for 
a given ell to flow through a small passage 
and for this reason the motor should be dealt 
With very gently for a few moments 
At such ctmos the differential and the 
transmisrion gears also will merely break a 
channel in a snmp of oil which has become 
practically solid and since geors seldom de 
velop heat enough to melt down the walls of 
oil thus created In time there Is nothing to 
save them severe damage In cold weaker 
therefore it is advisable to mix one part of 
motor oil with two of gear oil in order to 
bring the gear oil to the nght degree of 
viscosity For the chassis winter lubrication 
calls for a lighter cup grease for grease cups 
and the same grade of oil used in the motor 
for the oil cups At this time It wilt be 
necessary to keep better watch of the various 
oiling places on the chassis, rince the cold 
weather may render them ineffective at any 
time 

With th« Men Who Fly— iii. 

(Coniinuad from pago 
along the line of the wind In the most recent 
designs hydrogen mains fuel pumps and 
water pumps are incorporated in the struct 
tore togethpr with elevators for passengers 
and baggage 

Of coarse the entire design of an airship 
is an effort to secure safety and refinemonts 
and improvements are constantly toing intro 
duced Skilled handling Is required and in 
time crews wiH become as skilled in handling 
gigantic dingible os the officers and crew 
of ocean liners are in handling the X^evla 
than In the history of engineering In gtn 
erol and triuisportation in purticulor no 
early disasters have prevented the final Intro- 
dnotion of any invention which had an eco- 
nomic aervice to render 

And in favor of the airship there are dls 
tlnct eooooralc factors Given a steamship 
and au aimhip of equal gross weight and 
equal speed the airship will require only 
one tenth the horsepower of the former 
Here is the basic reason why wore speed 
con be obtained The surplus power of the 
dirigible can be used not to economise on 
fuel but to increase speed This is the air- 
ship s real reason for existence A speed of 
60 m p h is practically Impossible for 
steamer but is an easy msttor to attain for 
a dirigible 83 miles an hour has been 
reuebod and 100 miles an hour Is simply a 
matter of design Captain Anton Heinen 
German consultant in the oonstruodon of the 
ZR 1 ^ estimates, for example, that the time 
of a voyage from Bon Francisco to New 
Zealand could be cut from 23 days to 
6 days. 

The not Inconsiderable carrying capacity 
of tha dirigible, added to this tremendoui 
saving of time will ultimately idve it a placs 
in ocean travel on a vest so^e. But tfas In 
itial expenditure in the purchase of equip' 
ment and in base organlaadon is enormona. 
In running charges fad Itself woaM be an 
tneonsiderable item but repairs, rsplaoe- 
BMCta the use of sxpsnalTs heUnm gas; tiis 
Oostly process of learning how to run m dir* 
igfhle line, amHIhe possibility of ft low vol 
ume of traffic at the sUrt, do not make It 
probable that operations would be immsdi 
atriy mccessful from a flnandol point of 
view The fomUtion of an 
while entirriy feasible and prondsfaiff BtosC 
be undertaken with gigantio eapHift with 
men of enormous flnandal atreogth who can 
take a long view of matters and not be dl^ 
tottraged by tbe loss of mooey In tha ffnrt 
two or three ytars of operation* 


This admita of a ready exptaaatien. If a 
smaU aindane Is taken and dopUoabsd ob 
geomeCiloaUy similar Unea tat ft nnieh Iftrgar 
scale ita toul Bft wlU inereaaa fti the aQuato 
of tbe dimensions, white its struetiiral weight 
WlU Increase theoretically aa the oo)^ of the 
dimensions. Hence as the airplane Increases 
In alls Ita atrootore wtU bear a larger ratio 
to the total weight, altbouih tUs etteet oan 
be inlntmlsed by improved oonstraetion 1ft 
large else alrplanea, and its ftseCol eamtftg 
capacity will dlminioh as a psroentage of tibe 
whole There is, tberefore, qulto a deffnlts 
limit to the useful else and range of an air- 
plane. At the aame time tbe dlfltoilties In 
landing a huge machine iaereaae very oow- 
ndaraUy 

^ ith the airriiip the sitoation Is diflereat. 
Its volume of gas and hence its tifting capac- 
ity increases as the cube of tbe dlmenshms. 
Its stmcturil welidtt renalna tbe aame or 
beeomet even a dimlnlshiog peroenUgs of the 
whole weight, while the pewsr reqidred de- 
pends mainly on tbe surtaoe area and there- 
fore on the squaro of tike dbuenaiona, A large 
dirigible, therafore, reqoiree leae Cml than a 
tmaller one for the same speed, and wbOe 
the percentags of arailaUe load may not 
increase the peroentsge of oommereliu pay 
load increases Indefinitely with alae. 

Fconomleally speaking therefore, the right 
direction is toward comparatively smi^ air- 
planes and enormously large diiiitihles. 

But when It oomes to speed, tbs dlrlgtids, 
while it compares more than favorably with 
ships, or trains, must of necsaalty lag far 
behind the airplane This Is due tp a remark 
able and often unrecognised principle of the 
airplane No matter what the speed of an 
airplane Is, the pull required to propel It 
through the air remains the same fraction of 
its total weight So that to carry an airplane 
over a given distance the fuel need will be 
substantially tbe same whether It is flying 
fast or slow We may travel very fast In a 
plans between two points and nsa up fuel 
very fast or slowly and uss fuel more sUwly 
But tbe total quautity of fuel used between 
tha two points will be the same Hence it is 
economically pomible to drive the aindane 
at any speed we desire Bub>ect to such Um 
itstloni as landing speed and the physlool 
endurance of the pilot 

In the dirigible, however, the same law of 
resistance applies os in tbe propulsioD of 
ships Namely the pull Increases as tbe 
square of tbe velocity end the horsepower aa 
the cube Just as it la Impofttibte te drive 
the Leviathan thrond tbe water at 60 
males an hour without the use of such gigan 
tie engines that no cargo or passenger capao- 
Ity la left, so with the dtiigt^ it Is Impoo- 
elble to go beyond a certoia speed witbout 
destroying all commerclsl possibiUttea 

No matter what temporary deportorea 
from boslo principles there may bs In tbs 
use of tbe two types of alroraft, uUimately 
fundamental laws will win out. T1i« alrplsns 
wiU be supreme for oomporatW^ start 
hauls of between 000 and UOO miles , it will 
be eomparatively small iftd wfil eorry bust 
ness men In a hurry mofl and s aq ysss matter 
of small bulk Tbe olnlklp wiU be used far 
long hauls between 1200 and 0000 alUs or 
more, it will have on snorteoudy grtotor 
carrying eapoolty and wfll ultimataty carry 
real frd^ in addition te matt and p**- 
■engera. It will be supreme for tronsoceaftfo 
services and possiUy fox tronsoentlns&tal 
work, altboQjffi here it may meat wttii 
strennoos ainws eompetitieft. Or a oombi 
notion system may oomo Into bstng where 
alrnUnss vHQ act os fosdsrs to the mSfo 
dlwbls Uswe, 

HoMttdoue Oft It li to aoata any ptoptaeiss 
Ift tbe matter, «* gen eaflidy eoy that uo tm 
wttl rapenSM tits otitor^ that oDp IHII be 
toed In ogniuftfttion vlth the etbto. 

But epough tai bMn mtid U thlp gtrfos of 
ortidee to show toit toe tomfloerdnl posti* 
hltttias of tato end dbepUtm ftW 

enortooU^ toey»4r ftto srrsft ready for 


res yiori of operation* 

^ Airplftftftaf od^ w dnSra fo tog to 

Controversy often ariees over toe iaetifonfjj| ad^parnaipmaHn ~ 



I F imitation is the sincerest form of flattery, 
then the Kelly Kat is the most flattered 
truck tire that has ever been built 

The Kelly Kat was the first non-skid cush- 
ion truck, tire adaptable to all sizes and types 
of commercial vehicles. Its popularity made 
it almost immediately the dominant &ctor in 
the truck hre field, and after six years it is 
still the leader 

This 'popularity has resulted in the de- 
velopment of similar types of tires by other 
manufacturers who have found themselves 
unable to compete ag^nst the Kelly Kat with 
ordinary solids. 

However, to build a tire that looks Itkc the 
Kelly Kat is one thmg — to make one that 
will give the service of the Kelly Kat is 
another 

Remember there are no Caterpillar Tires 
but Kelly Kats — and — 


It costs rm more to 
buy a Kelly 


KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y 




TMC Tines WITH NINE UVES 




federal has become one of the 
foremost firms in die truck in- 
dustry by anticipating the require* 
ment 8 0 fniotortransp<Mlatk»L In 
the wide variety of I^eral capa- 
cities— in the quality of Federal 
parts and units — in the refine- 
ments of Federal Modem 
Design and in the financial 
responsibility of the federal 
Company you will find the 
reasons for federal success «■ - 
1924 will see Federal forging 
still further to the fhmt of the 
motor truck business 
Keep your eye on Fbdeial 


THE FEOERAL MOTOR TRUCK COMPANY 

Oatrort, Miohigen 


ECTLCOJU 

r^rLTCtTWh 

‘iMeans ty 4 nother 
Satisfied ‘User" 


Th* Motottris 1« a naw mathod of (U»- 
tribuUnf houaahold n acnatri— . It is a 
Btora on wbMla which vMta aU hundrtd 
fanilliM ■ grMt ttvlnf in ovoT'* 

haad over chain or nalgfhborhood itoraa* 
Commodltlaa auch aa maau» vagatabiMt 
froiu, atapla grocarlat and drag ann- 
drlas ara diaplayad and priced for quick 
choosing Bvarythlng la aanltary — 
maata chaasa and parlahabla goods ara 
displayed in glass rafrlgarator and a 
patent basket ssrva self da vies Is ons of 
Its (aaturas. The Mototaria Company 
has chosan Padaral Trucks for thslr 
inatallations. 









SB £»etenttfic American BibBshtng Goi, K4unnSr Ga.New'Vbrk^ 









MASTERPIECES 


St Qouficn t Lincoln Lin- 
coln Park Chicago grctu 
es Amt can po a 
ttatue A ttriking (iclinco- 
ion of tfbt topw nobiUty 
of Abraham Lincoln. 


* I 'riOSE stalwart qualities of character 
which distinguish the leader are not at' 
tamed easily, nor by chance Only through 
faithful adherence to lofty prmclples can 
they be acquired 

The Lincoln car is universally recognized 
today as worthy of its honored name be' 
cause each step in designmg it and in 
building It has been taken in strict con' 
formity to the tenets of correct engmeer 
ing masterly workmanship and good taste 

The refinements for which it is notable 
have been developed from a basic struo 
ture fundamentally sound It stands four 
square, a recognized masterpiece 

LINCOLN MOTOR COMPANY 



DETROIT MCWOAN 


LINCOLN 
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Famous ZR^l 
Ball Bearing Equipped 



mount consideration on aircraft 


of all kinds. To insure the utmost 

reliabih 

ty in the rotatmg parts of the 

Navy’s 

largest dirigible, the ZR*!, the 

builders of both the engine and the 

transmission units used Hess-Bright deep* 
groove and Skayef self'aligmng ball 

bearmg! 

at almost all the vital locations. 


The use of SKP marked ball bearings in this 
outstanding aeronautical achievement where un 
fading performance under heavy loads and high 
speeds are essential requirements, is simply an^ 
other recognition of their superior performance. 


HESS BRIGHT BALL BEARINGS 


* INDUSTRIES, Inc. 

165 BROADWAY 
NEW YORK 


8KAYEF BALL BEARINGS 
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^ieTOWN QRIER of TODAY 







I N the quaint old villages and towns of long ago, 
when each community was a world unto itself, 
the Town Cner played an important part m the 
affairs of the day With clanging bell and stentorian 
voice, he used to broadcast the news, perhaps weeks 
old, that occasionally drifted m from outside places 

Today news from all parts is immediately available 
right at your fireside No matter how isolated your 
al^de. Radio binds you to civilization By a turn 
of the dial, the happenings, entertainments and the 
amusements of the world are yours to command 

The Crosley Manufacturing Company has done much 
toward bringing this new wonder within the reach of 
all and has made Radio a living, tangible thing — 
something to use in daily life, in business or pleasure 

Popularly pnced. these famous receivers give perfect 
performance Unsolicited letters arc rcccivca daily 
from owners telling of satisfaction and new distance 
records 

Everyday tests prove to us that Crosley instruments 
are the most simple and efficient radio receivers ever 
offered to the public regardless of cost 

For Saim Good Do^orm Eoorywhoro 

Write for Complete Cataloa Thii fully devcnbei tbc GroaJey 
line of Radio parti and receiver! which ran^c in price from 
a 2 tube »ei at $30 to a beautiful Coniolette Model at $140 

CROSLEY MANUFACTURING COMPANY 

Powel Crotley Jr 

228 ALFRED STREET CINCINNATI, OHIO 





<uflodel X-J 

^65 







Croaley Mod«t X«J— Price $65 

A 4 tube radio frequenev tel combinlof one itage of Tuned 
Radio Frequency Aropfificatioo a Detector, and two atafca 
of Audio Frequency Aalpllficatlon A jack to plug In on 
three tubca for head phonca, the four tuba being ottierwiae 
connected to loud apeaker, new Croaley MultUtat, uolvcrul 
rheoauu for all makaa of tubci for drr celli or atoraga bat- 
teriet new condenaar with molded piatea, filament awlioh 
and other refinementa add to Ua performance and beauty 

Far AWagfag fa iUUM sHiH—m n$ iH oam «#e»/ it 
Coat of neceatary acceaaoriea from 140 OO up 


[U Better -Cost Less 

I Radio Products 

Tkt BrtsicstHBg StsHm WLW f* mimtoirnrd ky tk» 

% CBOSLEr MAWfACrVKIJVG C0MFAi>ir 


-MAIL THIS COUPON TODAY- 


CROSLttY MANUFACTUWNO CO 
a2S AUred St Qfielonari Oblo 

O aa? & a w 

PImw pmII eM IrM qI dura* row eomalew cMaJog of Cnwlvr 


Name 


Thi Largest Manufacturers 0/ Radio Receivers in the World 


FIBBUAKY, 1924 
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With the Editors 


O NB of tlie functloiifl of the editorial 
staff of any joonuil of standing Is 
the answering of Inquiries Between the 
questions asked of a given editor, and the 
field \\h!ch his paper covers, there exists 
a distinct relation Xhe rimgazlne of 
detective-story fiction Is asked l)ow to be- 
come a detective and how to catch a sus- 
{►coted wrong doer , the Journal of boo 
(^ilture Is asked questions on keeping bees 
and marketing honey We ourselvos un 
able to define oar field any inore closely 
than by use of the word “Holcnco with 
mure or less emphasis on the adjective 
applied, ’ are asked questions about cverj 
serious and near serious topic under the 
Hun 

H OW can 1 keep the ground water 
from seeping through the cement of 
my cellar? What Is the cause of the lal 
end drift of projectiles? Whnt Ixjok 
would you recommend for an clcmentarv 
Htudv of the elliptic functions? What is 
the present iiianufat taring <'t>8t of helium 
under tlie best conditions? LKws the dlvln 
Ing rod reuily work? Will n packing of 
sand conduit sound? Is there In gineral 
use In the United States a welding pr(H*e8H 
notably sutierlor to those current in Eng- 
land? Ilow much heat and light does the 
earth receive from Jupiter? Ilow cun I 
Ixir© holes In glass without breaking It? 
\Vhot Is the dlffereuc*e l>etwe«i the Be\erul 
species of horsepower which one finds 
quoted, and how Is euch calculated? How 
many prime nuuibers are there and is 
there anv simple factor test for large 
numbers? What are the formulre for the 
paste and the electrolyte In a storage bat 
tery? What Is the highest Instantantmus 
Hl's'ed e^er developed by an ah plane? 

M ost of the people who ask us ques 
tlons like these ronllze that wc cant 
luoe the answers on our finder tlp^ and 
are content to wait while wo die tlam up 
Ollu rs are not so easy to deal with Hu c 
call iis up to pmpound a question wlih h 
tlalr own search and that of tin Ir librur 
Inn has failed to setllo and thej are 
highly Indignant when we dn not gl\e the 
answer Instanter Tite explanation that 
it has to he looked up, or that the mem 
her of the staff who could answer It 
without senreh Is not nt hH desk Is re- 
jected scornfully and tlie voh'e on the 
<)ther end of the wire expresses more or 
loss explicitly Us owner’s feeling that we 
who cannot answer out of our storotl wls 
dom mj\ question which he could 
pritpound, In anv department of science 
wliMte\cr are decidedly out of place on 
the editorial Mtaff of the SciKNmn Amer 
It AN This 1m verv KraUf\lng In so far 
as It refiecU the esteem In width we col 
lectlvely, are held but It Is min^ uism 
the IndiWdual etlltorlal dlsporitlou 

W E have another grievance against 
some of those who query us Jlosf 
of them hove slgnlfitant questloiiH on 
topics In which they are seriously InUr 
ested Blit there Is always an appreclablo 
residuum who ask trifling questions on 
trilling subjects Every querv editor has 
a dtat«i or so of these good old chestnuts, 
which come up three times n week, an 
regularly as the chtck nms W<^ hn\'i had 
as inAny as flye of them In one letter 

D id the “Titanic” reach the bottom or 
d<ies she swing susp^ded nt an In- 
termediate depth? If a bullet la shot from 
tfie hack of a moving train, at a speed 
equal to that <rf the train, what hapiiena 
to It? Who Invented the automohlle? If 
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uu exploHliin (M ( urtt with no perison in 
earshot Is there tint Round f How d<» wc 
ex|)lHiii the (uttlug up of on el^bt inch 
wiuan Into pleees that fit together Into 
two rectangles with an aiqmrcnt aggregate 
urea of 65 wiuare Imhesf All of these 
OB well as numerous others which we 
couhl (Ue ^\e bn\e unsweretl In and out 
of print on numerouH oecaslttns but they 
kw p right on (omlnk Their efftst ui>on 
our ilute Ih werious, and on our tenuier 
even worse 

W 1 r L answering questions is part of 
our Job and on the whole we enjoj 
it It <N)nKtltu(ps « very real p«rt of oiu 
servlet to our readers Hut we hope for 
the inllhnnlunt in wlihli uo querist will 
out of Idle rurlosiiv ask us trivial imd 
hnekneved tpiesllons and In whloli i very 
(Iiurlst will firsi uiakt u reasonable efTorl 
lo find hlN answtr for hliasilf and will 
tlan rialDe that his InahllUv to find It 
ut all IS ^ood tnditalion lliat we e*an t give 
It oftlmnd If all these thlugs would 
foine irat, llu answering of our rtaderiB 
tjuestionH would lie a (ontlnanl pleasure 
id of a pUasure mlxenl with iieriodlt 

pain 

O b less Ni»eeta(ulai interest than our 
{fsu Iii( and Ahruiiis in V(«s(igu tlons 
iKit no tloubi of j.nnttr prartlcal value is 
tan presint (aiti|>atgn fur the Impnne- 
laent td htghwnv tnilHc eondillotis. wlihli 
Is rfiirtstnltsi In this Issiu hi tiu article 
entitled OQi Law vs hortv Ughl lids 
fanipaign has foi its punKJse tin studv of 
fiafiU law s and rt gulatitms highway fudi 
Itlis In vaiitai-^ l>ar(H of tlie country the 
trafik congestion In ilties grade crossings 
and otia r fuituus which e(ain rn tvtr> 
oiH whethci an auioiaohlle drivt r oi not 
What with iiilllUmN of passengi r lars In 
ration and hundreds of tliouvandK of 
niotiit tnu ks and buses tla highways 
|)l IV a most liM)mrtanl roU In our national 
life Of late tla huioIm r of a< eldenis 
have been stall as to uttraf t uiidtH utt^n 
tion and It is t vident liiai Hoineililng 
must Im dom to make hkltwuv tratfic 
Kiftr Ilian ll is todiiv And If nothin^ is 
done till cvkliiiL, ilillkullUs will hy no 
means rluht tiamsdves, but mtlier will 
K« iqt on aaL.>iantinx So, sometlitut must 
Ik dont* — and dnui quleklj 

N * *\\ this likliw 11 V tiallle in ittc r varlt s 
lnaa on* part of ila is^imtrv to an 
orla r dm to lo* al eondltioiis and hnnl 
laws NevertlaliKw It lausl la ismsldercsl 
III 1 1 nils of till enllit (mmtrv for It Is 
a iiaiional proliUni nnd imi piirt U u UhuI 
om It Mills fta an Inten Image ttf ld< as 
h Ik ns ntstsKurv It) la ar from tin motor 
ls( In ( alllornla tis It Is to hear fmm thi 
truck drht I in New 'I ork Iud(*ed we 
want io Ituir from evirvhodv rcganling 
f\lNtiuL (IKlb alt it N In htgliwav tninspnrt 
and hkhwav travtl as well as au\ idtas 
whltli imiv la ptii forward In way of 
In Iplng solve tin existing prohlcms Let 
us put all oar views and ideas to;,ctIi( r 
(Ut in tomli with us hv addressing your 
letter to the Highway TraflU Editor 

I I the Ahrains iDvestlgi Hon now 1m ing 
eondmt<d h\ this journal has aefom 
pllslad nothing els* us tlie result of four 
months of imtlent nnd unn h niing Inustl 
gathai It huR at least Imiled down th 
(lalniB of the K It A (llKtronh Ito 
n< tions of Abruiris) itna tit lorn rs to a verv 
inod(«(t boslH as loniparod with the elate 
orate if not fanlnsth c I dins original^ 
made for this mw te< Imiqae Page 87 
of this issue tellH the storv to date 
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federal Motor'Eucks have 
plao^ an unportant part 
in Motorlransportation 
since the beginning. Federal 
Motor Tru^ and Busses 
today are traveling the 
streets and roads of the 
Nation to help speed up 
travel and save the time 
of passengers and ship- 
pers. federal Busses 
are attractive, comfortable, 
economical safe and fa^ 
Ride in a Federal Bus 
whereveryou find th^. 



With the attractive passenger Motcw 
Bus pictured below Federal it meet' 
ing the demand for better highway 
vehicles for transporting passengers 
In bulk over the highways* This It 
specially designed six cylinder^ all sted 
body, safety bus, folly equipped and 
luxuriously appointed. Furnished in 
two capacities 18 and 25 passengers. 


THE FEDERAL MOTOR TRUCK COMPAHY 

Datrert, Miohifan 




[Means oinother 
Satisfied ^ser** 
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FEW numthd ago r cablegram rpl 

from Chlmi ntinounced t>erimp« J. J 

the moat ciirhiua And ever nmde 
14 explorafton Roy rhrtpnmn Andreevs was 
the leader of the Third Aularlc ExpetlUlun 
of the American MnHet[m of Natural Mlatorv Tlie 
Aiuerican Asiatic Association, and Magazine It 
Is through the courtesy of Magazine that we are 
enabled to present, largely in Mr Andrews* own words, 
the Interesting facts of bis discovery of a nest of dino- 
saur eggs. 

A dlufwaur was an ngly brute and would alarm ev«i 
a gn>wn up, If we should see him stalking with the 
thin hatchet face, elongated neck, bony fromo and thick 
tall Even In restoration It is an awe-inspiring mon 
flter which no artist could evolve even from a dlscasetl 
hraln — the reality Is much more hurrihle. Ten iiillUon 
years ago this strange creature existed on the edge of 
the shallow basin of Mongolia und slowly waddled 
down and settled Into the sand and in a linllow left n 
nund)er of eggs which (ortuhatelv for us, were never 
hatched by the bent of the sun 

Of coursc^dlnosHurH have l>een found In other parts 
of the world, but tliere has never been anything ho 
spectacular in the whole history of paleontology as tlw 
discovery of these reinflrknble eggs It Is probable llmt 
the dinosaur migrated millions and mlllUms of years 
ago through Sl^rln and HcroHS the land bridge to 
America, and spread Inland to Its wedem coast where 
the type grew to an enormous slse and developed 
horns Heretofore we have always tliought that the 
fossil bones of THopfOtops originated hvre They ai> 
peared completely developed In the cretaceous rocks 
and gave no clue to their family tree Mr Andrews 
says that It was on n hrUllnnt dav In midsummer ten 
million years after the reptile hnd made Its nest In 
the sandy hollow, that the exrtedltlon pltchwl their 
tents on the Hm of a great depression just below where 
the eggs were laid Himdrcnls of feet of earth liad 
drifted over them through the opes und by thf action 
of wind, frost and rain leaving them half exiKised 
tiome showed only bits of broken shell hut four re- 
iimlnod Intact Tliev were no longer white their long 
entombment bad changed them to a dell _ 
cate brown The configuration of the i \ 

country was vastly different from when ^ 
the dinosaur laid tlie eggs Of course the 
climate lind altered enormously In the im- 
mense period Intervening between the ^ 

lime the eggs were laid and when they J 
were discovered 

Mr Andrews, In his story In AaM Mag- 
azine, describes most Interestingly the 
actual discovery of the fossil remains Tt 
seems that the photographer wandered off ’ 
to look at some eartl» ovens left bv Mon- 
gols and much to his surprise he found 
that they were at the edge of a plateau 
that fell sharply away into a great basin. I 
He decided to spend live minutes In look- V 
Ing for fosolls before returning to the j 
automobiles Almost ot once he discovered | 

a small white skull, which was afterwards 
Idrttlded as an ancotitor of the great y^'JigrTr* 
homed dinosaur of Araerlea The locality ■ 

was worked over in the usual way and ^ 

one Of ^ party reported that Iw was sure 
he had found fokatl eggiL This seemed so remarkable 
that the matter was turned over as u joke but never 
thetes* It waa agreed that they walk to where the 
aDeged eggs had been discovered Then their in 
difference suddenly evaporated for they realised that 
wera looking at the first dinosaur eggs ever seen 
by t humafi bring Mr Andrews ssyH "We couW 
hardly believe our eyes, but, even though we tried to 


The Oldest Eggs in the World 


iiuount for them in f*vei\ fH/HNlhle wav uk KWilogituI 
plumumnii tin re wuh ik, shadow of di»ubt that tlity 
rmll> at a* eggs That (lnv muKt Im» thnsc of a dln.f- 
snur we felt nrtaln Tria inough it nevt r wuh known 
before that dInoHnnrs did lay eggK but nlnn most 
modern reptilea are ovipirouH, it whh eonsldtnd proh- 
abJo that tin Jr jtinhut niiieHtora fo^ov^e<l thin method 
of r<prodU(tlon NovirthilenK, although hiindieila of 
skulls and ‘^kelHons of dinosaurs hod lasu discovered 
In varhaiM parts of tin world, never had tin egg l)een 
brouglit to light 

"Thefte tggs could not In lliose ot a bird No lilrds 
are known froni tin j/owir ( retaceous iln geolo^.hal 
horlroii in the i were found and all tlie 

lurahHli nnd Uppir (Viimei»iis bird'* w< rt inutli too 
Minall to have laid egga of tills nl/e Tlie elongate slinpi 
of tlie egg« is dNtlmth ujitilian A hlnlH egg UKimlly 
La mutli larger at nm end than at the other because 11 
In deiKtHltid ill I m si from wlddi II niiglit roll out un 
less it roolMil on Its )Hiint lUpttli iggs whkli often 
are Imrled In the inrth oi sand umukIU an elongate 
and Klmllai In shaiio to the s|a*cliiunH tliui \\< found 
These eggn wire In a gnat ih posit full of dlnoHaur 
skeleiiinh and (smlnlnlng mi far ns wt ^ouhl OlsiDver, 
no remains of othir aiiiniuN or of lilrdn 

"Tliree of the eggs lav In a clunlir anti evlibntly 
were In Ihe (\ntt spot wlun thev luid Unn deposited 
bv the dinosaur llu lunkm Hhells of stvenil oUuik 
w^ re parihillv Hububh d In tiu rm k lust undoi a low* 
ftundhtone sluir Usldt wlddi thev wtrv Ivlng, wt could 
w*e the proJi'<tink i nds of two ofhtrs ^V Idle ill tlie 
minihers of ilu I viKditlou wort on llulr iiauds and 
kUiHs iilMUit those ti a mlHlon 3 1 ar old eggs ( tsirgi 
Olwn liegim b* w r«iM aw in the ioos< nnk on tbt sum 
mit of the shelf and to our ania/emeiit lu umovtreil 
the skeh ton n snmll dlnosniir l\ing ddd or ten 
Intiits niiovi the « ggs Was It tlje nptlk Uuii had 
laid tlie eggs or was It a iirtdaforv dinosaur tliat Imd 
enme to ftnsl ufKin tiund We cannot tell but we like 
to think lliat soim suddm catuHtrophe ovtrtook the 




fh ‘ — — ‘ M*-*-— 

A *'ckNie-up** of a DinoHaur egg porliapa ten million yeara old 


actual egg lavor, v\lille on a visit to Its nest 
"We believe tliat the were hunwl tn flue stlt 
or Rand, which would Ih pecullarlv Hultuble for the 
preoervatlon of dell* ate objects Tills place mnv have 
beeu low ground, o\er wlilch the wnbra of n river 
would Rpread duilng iloml time, but running streuni 
action ctuild not havi taken place here or tin iggH 
w^ould have been rolled about aeparatetl nnd Inevltablv 


t /uk MinimIm M>d AmHcm MiiMuin •! 

Roy Chapman Andrewa examining one of the egga 

hioken Personalh I Ik Hove that tliev were IhipIciI 
in light WMJimenI (urikd over ilieiu bj the wind Tlie 
liisl HiK\lmens found l>v (h*orgi Olntn an iilmut tiglit 
ImhiH in imgtli iiul stvtn inches in t lrtunifen*nce 
ihty are nitlur more elongate and flatunwi than Ik 
usual in till (UM of moduli ropliU eggs iin<I erv 
imu li longer limn tin eggs of unv knowm bird 
* TIh iiresi rvatfon Is fKauttmi ^ome of t!i( eggH 
have Ih^( u ( iusIhsI but liu [K bbltsl surfuci of tin slu Ms 
is as fierfiH 1 is If the < ggs had bv*en laid v<‘*terd«\ In 
shad of tin nilillon vears ago TIu shells are aUnii 
one sliheiifh of an Imh fliii k und pntbnblv were hard 
and not memlu iiuous Fine sand Iuih 

filtered through hnaks and tiu tnUrloP 
<4 all Iho eggs is suUd smulsioiu In Iht 
plioiogrti|dis the blfs of broki (i shell 
pnrllaltv < mlH thh d In the roik nrepIiilnW 
to Ik* ws n, and It netds stretch of 
Imagination to reall/i that the ohj4*clM 
plitiired are rt jiIJi tgps In fuel we trletj 
our licHt to think of anv geologUal )»)»*- 
nomenu llmt fonid hav« produced a slmi 
lur result but trv as we wouhl we could 
never get nwii\ from tin fiuT that ‘eggs 
Is eggs and tlmt these were laid hv a 
ilInoHuiir 

\ ftw davs after tlie flrKt dlneoverv five 
i*ggs wire found In a elupb r Altogether 
2") tggH were taken out and not ill of 
rliem have Imkh hrsuight this (ountrv 
^ j us VLt I urther examinations show that 
then were a number of si>oeks of dlno- 
■ auur eggs and most Interesting of nil was 
the fact that In wvenil of tin eggs that 
" had lusn hnikvn in Imlf tiu re (*ould lu 

plalnlj dete<ted the dtllonte hone of tiu 
emlirjonlc dinosaurs Never before in tiu liNrorv of 
science has It U'en |>oH>dble to studv pubss mtu \ ologw 
Baby dlnosaurn that had prohaldv Usn hiiiclusl only 
a few weekH and others In till stages of growtii up 
to the Kdulta ten feet bmg wen iImi dlMovinsl as 
fossil remainK OrtalnU Mr Andnws ims to Ik. con 
grutuhited on tlie most remarkiihh dlMovtrv ovtr made 
in the hlston of paleoemi>r\ologv 
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The Romance of the Lock 

Its Development, and the Means Employed to Beat It, From 

the Earliest Days 

By Edward H Smith 


r 1 

L J 


lf)\ F nnd lorcony Inuirh ni h»ck«mitha. 

L Thert ina> U an n!lltt*rHtlve o\trliurden 
in the piiruphntHt hut there iH no dlvtiKU 
thtn from truth Whetiar pUNUhm or 
<unDin#c Hliiill lauifli hiMt— hnw or Auto- 
* lykoH— nho hIuiII sjiy / For tlie ijrewni 
howt\tr the of thtft lauRliK lon^,tr louder and 
lietter The ImrrierM IiIh < hihlren iireak are the Bub 
stantliil ones leas ftduitouH than love a but more re- 
wardliiK '^e nia\ n(;,left this mirth of lovern and 
(onsldti that of tlileves 

To tnu< ihlN i]lmh]r\ to Ita in]f,ht lead ua 

lnt(» I(M» (h4p and distant peregrlnalitina b<*sIdeH there 
In (.noimh to i ngage our attention In the preaent and 
th« ImnuHllate pant 

l>ato in the hot morning of Seplenil>er JT 1805, two 
men drove Into the hlHtorh t(»nn of ronn)rd Masa, In 
an old phiiton behind a Hon*cl man dn v, tip liefore 
the (amcord National Hank and hllthtly committed one 
of the truly monumental pltH^es of lock defying Their 
TiuineN were liungdon \V Miwire^-of whom previous 
naotlon — and Hurr\ Howard The evil tim! the^ did 
lm» UH you MS', lived iiftir Hum IndtHMl the crime 
the^ (oiMmitte<l alill\ and o^Hnlv In tiu v^hite sun 
light of that autumnal ntum luav In »ald to tonstltuU 
one of the decisive ent^agunenlH l>et\veen the irmkera 
and hreikers of hukK and It is therefttre an Imjiortant 
pugf from the «ndhHK Mtory of burglar\ 

Tlte C^mcs'rd National Hank, tin old and csmsirvatlve 
UiMtltutlon, then conNldered Itself will profeitt<l with 
a cltllltMt Iron vault \\huw> entnimc was guarded by 
doubli d(H)rK of tia Hame matt rial and an Interior 
tiurglur puKjf ( hesl of spt*<lal umstnutloa flvt kejH 
wtn rtHiuIretl to nUam and o|Kn Hu oiitn 0(«>r of the 
vault two o|aned tIu lumr doors ami two more were 
needtnl to get tnto the diest The UmKs wen of the 
kind (alUd wardtsi a tirm whhli will ht iKphilned 
latt r Tiny w< rt tif intist ituaplUahsI ih s|j,n ami ttnest 
English iiiannfat I tire — a dtlail whhli was tluai imii 
H ldC'red dlHtlnctlvt ami n assuring, allHlt 1 nfsllNh loi ks 
sprang into siiddtn disn i>uh Imnudlafciv afur tiu 
ensuing < rliiu and (oiitiniie to lids d iv to la regarded 
with Hllght csre«ni In Anurha 

Uingdon Moon who llceil In Hu n< Ighhorlng village 
of Vathk noticed whlh vWIrlTig In romord om dnv 
Hint tiu rashler of the Fonofrd Hank IocKimI up Ids 


immev changed and to negotiate a punhuHe of bonds 
A few nights after the arrival of his eonfederate 
\dumi4 went to the hank and examined tlie lock on the 
street dcsir He inserted a blank key of a size to fit 
the keyhole Imvlng ilrst taken the trouble to coat the 
kev llghth with wax By turning the htunk ognluat 
the Inner inwhanlsni of the lock the wards naturally 
hiipn'MstsJ thtir iioslHcm or oatllnt's on the soft wax 
and this map of the ‘works’* was curried awuj 
Howard fashioned the kev to fit anci the prospective 
burglars returned to (he hank on a 8ul)se<|uoni evening 
to have Hu ir trv Tlieir kty did not work so Howard 
got u ladder nnd bv Its lulp reached the r*air windows 
of the bank wbUh I have negle< ted to record was 
Mtuate<l on Hie wsimd lUsir of tin building over the 
oilhes of a real estat* Arm 

Desiynding to the street door, Howard removed the 
tiolts and look off the lock It was found that a special 
metal tongue preventofl the opening of the lock with 
I lie iiupro\lH<Hl ktv This bit of metal was filed away 
nnd the I'uk imt back Into position Now the ktv did 
the work The first stage of the burglarv was accom 
pllslUMi 

On Hu same night the plotters took an Impression 
of Hie lo(k on the seci>nd floor, width fastmetl the 
d‘>or leading lnl«» Hu hanking rtioms A second key 
was Impnivlsed tt» suit this pattern On n convenUnt 
dark night Hu stiundng pair ntumeil o]iened the 
Ntrett door with Hielr first key, found Hmt their wv*cond 
key workttl the hsk of the door ujiatairs and so had 
wtm their wav iti thi vault ’ But here thev met decided 
obstacles The five kev holes of the oubr do<»r were of 
no <udtuarv lieslgn and attempts t<» make Impressions 
Hirougli them W4re frulthss 

But tiu rmmrccful Moore was not f«»ll(<l lU left 
Ills confuh rat< on tlie farm at >atlck ami w«nt travel 
lug Id qmsi of the Aiturlcim agents for tiu kingIlsU 
vaults lisi d In the Foneord Bunk TU found tium In 
HoNton, with om of the doom of the ftvt ktvs In Hu 
showroom for exhibition ptir|s)scs Moon plaiisihiv 
repress niul Idmmlf as a bmker and dealer In sts iirlties 
wlHi the result Hmt the agent cart fully explained I hi 
wfirkings of (he hs ks showed him nnd hi him uw 
Hu kevs outllmd the spixial (ricks that f<dhd burglars 
and gave Ahiort tvirv shied of Infoniiatlon la nociUsi 
Vs ti result uf this visit five keys win math frtnn 


in with their two keys and tried their new openers on 
the vault None fitted but by means of wax and pres- 
sure the burglars were able to determine their errors 
and correct them After several sulisiHjuent visits they 
had their in profier shape and the outer doors of 
the vault were openetL 

Moore had of course, alsti learned all about the Inner 
door on his visit to tlie vault agent and Hauck was 
provided with approximate keys to fit the two locks 
encountered here Once more the pnicess of repeated 
trial and error brought siicceHi and the nten stood 
in Hie presence of the chest They found that the first 
of its two locks merely held a guard or apron over 
the true keyhole They found little difficulty in making 
a key to o|)en the guard, but once they hud aocompUshefl 
tblM they met a new nnd apparently inouperoble ob- 
stade I'lie lock and key of the cheat were evidently 
of special and exclusive design No Impression could 
be got and thtre was no br>p4" of dlscovertng the secret 
from the maker Tlie burglars decided that they would 
have to do Hulr Job at nlgbt and win their way Into 
I he chest with powder a ctiurse they were loath to take 
Ivocause of its dangers Minvre had set hts heart upon 
a mysteriouH nwmdav lairglary — noiseless swift and In- 
(X)vllLable He understomi that no one would notice 
him and Ills m)rrel niun on the cviuntry roads In the 
middle of the day No one would remark his coming 
or going at hiuIi an hour, whereas a filght by night 
fnmi an n tanned town mlglit lie obvious indeed, espe- 
cially if it ended, us was intended at a farmhouse only 
K few miles awav 

Aixrordingly Mcsire went Imtk to the linnk once more 
(<i huv u B vv UmdK un<l carefully wntchwl the cashier 
»)I>en the vault The pn llmlnaHes IntoreHteil Iilm very 
llttU, but when the twiiker rcathed the chest Moore 
almost Ieai»oil wlHi excltenu‘nt for hi saw the < ashler 
rimh up to a dusty high shilf and take from its hiding 
plaie the mvsterlous key that openeil the strange lock 
of Hie nioncv Imx The burglar Ixmght the bonds, 
chatted with the bunker and made excuses to stay long 
enough to sec the chest rehskod and the key furtively 
sllftped ha(k Into its niche 

So the rubbery was < om hided Tlie plotters had 
nothing to do hut c<nniiilt It Tlulr preparations had 
taken them lietween fivT? and nI\ months, but now thev 
were certain of tlulr prev 


Instlmilon at noon and went Imnie to hts 
ninatnlng awav until half pn^l I oi J ocNsk 
tlmmc oliMcrvatlon Hm gnat rohl>ery was 
fniindcsl M(H>re tiu Idea of the imrgdutv 
forming in Ids mind retiii*nul to fomoid 
and ohw rvcsl Hu_ habits of the cfHit r bosi 
ness pcstple nktng Hie main sties ( mar 
the laink Ho saw that tluv, I»m) went 
linnie fr>r Ha iniddav meal at 1 J and re 
malncd absent at least mi hoiii Icsiving 
tliclr shopH and ollbeH locked or in charge 
of soIUarv eleiks The hiislne ss (smter etf 
(uncord was thus almost deserted fe^r 
this Interval The eln uniHlnnce siielled 
eMH>t>Hunlly 

M<M)re who dlvldiel his Hna Istwein 
the farm at Natick where he was aeceiilesi 
a^ a rtspes Hibb genth man nml New 
Vork where he whs a trend \ a nr>led mem 
Isr of Hie profe^sslonal underworld with 
Hie false niiine of riiarlle AelnmH lind 
tuve^v Iwfeere retblied a bank — an oversight 
for vvbleb be made uniends later on bo 
coming Ik fore bis death one of the most 
ee lehrate d of eiiir older vaurb n« In 
spite of his Hun imxperleiue he sow 
what Hie ottIcerH itf the hank had falleel to 
1 1 ullze name Iv that w ImU vor can iK* 
bnked b\ on* man niav be unloe ked by 
another if he have the genius and the 
IM^rslMtenoe for the tssat He Rnnimoned 
to Ids aid the man ctdlesl Howard renlh 
Henry Iliiiuk an errant Herman leak 
Ninlth tumcel burglar To Hnuek ho ex 
plained his plan nnd dlHehtsetl the (letnllN 
of Hie bank’s equipment which he had 
giitliercd Iw visiting the Institution to get 


lundusm Moore s eliuwings uiiel eh scrlpHoiis With these the Se> it hapTiened that the (wo men drene into Concetrd 
On tills two men retiinioei tee Hu bank at nlgbt hi tlmmselvts on Hiat September dav Just befeire noon, nteqrpeel Hie 

old sorrel more at the curb oppoaite Hie 
bank WKt(_heHl Ihe cashier look up and 
go home fop his “dinner* and forthwith 
robbed the bank 

Hauck remained In the phiebm rending 
some papers which he held befe>re his 
face to shield It from passepa-by Mooro, 
armed with ten keys and a meal sack 
walked acrosH the street, oix>oe(i the street- 
door, loehed it after him ascended to the 
bunking rooms, unlocked Uie door there 
applied the five keys of the outer vault 
door in tlieir proper se*]uencp, opened the 
inner dcxir similarly, unfastened the guard 
before the keyhole of the chest took tbc' 
vital key from its elielf, opened the chest 
nnd loaded the contents Into his bag He 
then rebuked the wliole defensive mp<h 
anisin toking the chest key with him, 
and left the building 
Hauck and Moore drove quickly back 
to tlie funi at Natick, divided and buried 
the loot, turned their sweaty mare loose 
to roll in ihe dust of the feedlot and were 
ostcntatlouHly busy at their workaday 
tasks within two hours after the astound 
iDg hit of lock beating they had per 
formed 

When the cashier returned from his 
luncheon nnd found the street door un 
locked he was suspicions. When he 
The oomblnAtion aiM hw b««n koooked off and U hdiur on top of the Ufa, Imt tho extra bottS OpVtted the VauU Wld fODUd the Chest key 

of the r^looker et top and bottom of thr safe do« went Into action when the nsnlar safe gone lye was SriSOd with alarm. SHU be 

bolu were released, tho* Bariaa the oontanu conW not be sure there had been a rob- 

A safe that wu attacked without aoecem by the borglir berv Boston police were aummooed and 
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th9 presldeat of the beak called home from Albany 
-vcitb tbo dopUcate key to the cheat He could not 
urrtve before the next raomUiff Then all doubt died 
in a flood of briny dlscloHure There had been a 
burglary, pant doubt Throe hundred and fifty thousand 
tioKnre worUi of negoUable bonds were gone 
Thia seneatlonal and hUtorlc Incident Imd aa much 
influence aa any single happening utKiu the ratthl dls 
iurtllng of feey guarded safes In the I7nlte<l States and 
the general Introduction of >uullfl HUd atrong bo'xes 
equipped with spindle or combination hsks, such us 
remain the unlvenutl safeguard today It must, how 
e\er, not be concluded that the weakness of ward or 
v^orded looks had not been undGr8to<al some time liefore 
Moore and Hauck made their vigorous denioDHtraflon 
Linus Yale, Jr, the inventor of the tyi»G of lock Mhlrh 
still bears hU name, had made iaan\ demnnst rations 
of lock picking ITi years earlier and similar fiats hud 
been performed by British lock exptrts liK-lmllng the 
familiar Oeiirge Price and one of the Chubbs A lock 
deijendlng on wards to prevent oi>enlng uliii th< Im 
proper key was shown to be easlU negotlateil with 
nothing more formidable than a iient wire and a 
tlionsand common boiise'burglars on Ndh sld»*s of the 
Atlantic had used wax to make skeleton kev^ and open 
the coiuuMWier sorts of wurdtd Uieks The auswer of 
iockmakors had, up to the time of Yale and bis con 
lemporurleH, been a mere compli<ulIon of the ward 
lock It was more dlttlcult to fit with 
keys, but nothing beyond that Moore 
made the final dramatic demonstration 
Perhaps It Is well to glance briefly at 
the historic development of the hxk and 
the key before proceeding Primitive di'- 
vlw*s of this kind were In use both In 
Afeeiopotamla and Egypt as early oh 2d0fl 
B C Tlie mysterious Bllflh al iiassage, 

Isaiah xxll , 22 “And the key to the 
house of David will I In) upon hJs 
shoulder,' l»ecoroes tlcar when one 

sees such a key or muftuh the word uwsi 
(hen and now in the East The muftiih 
is a stick of wooil from IH to Jk) ImhtH 
long two to four Inches broad and one 
to two Inches thick Into the face of one 
end are set a number of wooden or Iron 
pegs HlK)ut an Inch long Tliew [►e^s 
corre«p<»nd with as man) boleh in the 
wtsxhn Iwr or bolt wlilch 1 <m ks the door 
and can only be lifted wtien tliew pegs 
enter the holes and lift u corn?HiM>ndlng 
series of pins, which drop home bj force 
of gravity and keep the bar lo<ked unftl 
pressed up by the key with Its i)egN Such 
huge keys were carried on conU slung 
over the shoulder They opene<i the way 
Into the mighty palaces of Nineveh and 
Persepolla and admitted to hundred 
gated Thebes'* 

Home authorities iHinslder that riilnese 
laiZKle locks ari ecen older but tills I 
question for a variety of reasons toi» In 
\olved for present discussion What is true aisuit the 
i'hlnese lock Is that It was the unqmstlonaldi imrejit 
ind protoiviie of ihe ctunhlnalion or dial loik It 
»q>entMl wlicn n secret series of iliaracters was linmght 
into proi>er Juxtaposition by spinning tin flgured liarrel 
or spool on its ci^re or spindle*- the sanu principle 
which governs tlie locks of todays grtnl imnks 
The medieval look was a Bimple form of tiie warded 
t\pe, usual!) ojxned with a Iieavv and iuar\< 
wrtmght and dmicated key Artisans of tliose tina s, 
lucking the Inventive Imagination of lati r centuries 
supplied great complexltj and artistn instead If 
their locks were not « tlii lent thc\ hud at least tlie 
virtue of looking fonuldable 
One nilghL witliout Uw much eximndlng of tlie mn 
lerlal, write a tome or two on the locks that have Invn 
inwnted and patented In modern times, e>en sltue 
ISTiO say The stream of appllcathms to the patent 
offices of the various countries has i>een steady and 
of heavy volume Even the various kinds of automo- 
MIft locks evolved since that hnndy and much stolen 
\ehtcle came Into the market, in the present generation, 
would make up a fonniduble procession 
speaking broadly and without respett to act urate 
distinctions, modem door locks have bc*en of onlv n 
few general vartetloa — ward ^ks, spring lever locks, 
tumbler locks, as first evolveil by Vale, combination 
locks and time locks Each type bas, of course, been 
subjected to almost hinmnerable variations, oimplica 
tlfws and specfelUatkma. The point of human Interest 
that Bcaroely need* stating is that oil these many and 
ingentoiis developmonts, from the 1)eginning of history 
to yesterday, owe their Impelling force to the thief 
The wily descendant of the cunning Autolvkos has 


moved the liuaglnailubK of how many ihousands of 
inventors? The chunn of the Kltnullon 1 h that he cf>n 
tinues to whip and drlvi for ila. unlMatable lock hufl 
not yet been designed gn it though the progrt^Hs has 
been Even the tlneNt and iimst exiienslvc locking 
meclmnlKtim of this laic uud towering age have lunn 
defeated or drcuiaventiMl at limes ami couHtant \Jgl 
liinLO iH neciHsarN I lu guardian htck nui'^t itneir \h 
kuanted IhinkerH ami oflurs having large miIiuh In 
uiuno) and giMids in clung, will 1 m» nhh to nmilnii this 
Hlnil»le trutli 

Sonic of thlH guarding ot flu ha has |>ein auuin 
pUshed liy auvlllurv me<hanlsins In m\ rccun artlcl* 
on the prouctinn of gi»nl luink vaults there was set 
forth some of the workings of the most modem ile<trie 
burglar alarms wlih h gl\t a signal vlun nn\ Uh k in 
a bank Is onioned or » los, d w hli h ri m al wlathtr the 
t-ombimuJons ha\4- pK-ixrl) nilxc'd and set tiii a 

tlnmor If a wrong kt > Ih Ins, r tod Into the lock of a 
safe dt posit bo\ But iiULhanbal )iridottlon ot juech 
anlsins Iuih uImo been larihd itlong another lino of 
develoiHiicnt and rihulltil In tlie so-callcHl rebuking 
dicU’os, Intended to full tho burglar who niu> have 
siiccessfullv attacKei! (la buk meclniiilsrn of a snf* <tp 
vault 

III lockers da not figure inuih In the <aU illations of 
urban bankers or those who make the great vaults 
cmplojed In i>lg finaiuial lunises Bnt to the unintr) 


bank with its s-tn ll\ fralb i eipilpnant (lit n 
I(KUer 1ms biMonu a inosl liuportant aid Ila rural 
or sutuirluin tmnk Ins sulTi re<I for two g<mri(ions 
from the attacks of hinp,lirN usln,, <\plos!\ 0 H and 
lattmh from thuw whoinqilox tia ( utter Imrm r torcli 
Both tM»LS of hank vtggs huce found If * rsv t lurngh 
to uiilki tiali Win to 1h» hHklM>M»s of smh Paulis «■; 
are ordlnarli) tuiploxul In inhioi hanking houses Oiut 
arrlc^*!! at th< lo(kls»\ li xxas no ftiit to pul) lank thi 
holts and o|sn thi d<*or 

To prevtnt Just this llari cuim Into the fli'ld n 
nmnUr of me/hanbal among them Hjc well 

known d\naial(< (liggm Tills wns a llllh arrangt'- 
runt of d4‘gs or ditints mtuated *Uher b\ giavltv ttr 
Npilng^ wbldi f<n <»r \\*h forces) into place iHiilnil 
tile Inner tnds of llu Imlts as soon as the lurking 
ims.hanlsm was Inbrbrid with Main ordlnar\ otflec 
safes arecsjuliqsd with suih devices Thrli fault has 
nlwavM been that the hm.lar who got a lade Into tbr 
door of a vault or wift ("Uld readllv push lank tin 
dogs or triggers ullJf a stllT bent win lie was ns 
usual will nctpiulnteil with their location and char 
m tor 

111 the hist few >ears liowever rolockors of a more 
cffcstlvc kind have toau Into the market and at hast 
one of them d« serves sjadal mentfon This Is nn ar 
rangement of extra and <ntlrely siTi^raTc Iwits which 
spring Into special mskits In the Jamh of tlu safe or 
vault tlie moment an ntiiick Is madi on tlie linking 
system projM r Thtse imillarv holts are not onh 
quite oepurnte funu the locking device Itself and aitii 
nted by a »i>cclnl foriN* hut thev are sttuabd it points 
on th# vault or safe door nn remote an posnlblo from 
the original lockhn\-' tsu iflv the top or bottom of the 


do(»r or far up and down at the jamb (itee accnn>* 
panylng lllustratlonH ) 

Ib lockera of thin kind have Ixkxi fonnd elfective 
«jiuugli In Hijjull and t vifoseii bunking bouaes, poat 
olllocs ollU'ea and idants where tempting aums of money 
iiiiiHt HoinctiineH be Vi pt in aafea or old fashioned 
vaults riity arc tonilng more rind mure into favor 
anti ivcu providi some dLgrc*c. of protection against the 
iic*rvUne lonh laiiglars who are gradimUy auppbmt 
lag till old nitro yeggs Cbis bombs are now commonly 
used in connection with tlu in 1 have previously noted 
the wcaknesM^s of and ohJcH,ttonn to iho last niinied 
prop ctor 

hiinkal devbes such as siunll fences of stripped 
Steel pltiCtsi over tlu dial of th* coinhlnaKon lock are 
also in the vtry grcntesl banks for llie jiurpow* of 
guaniing these haka frnni the pivlng evx^ of H(>mc em- 
ploycv who might be loitering n^u^ when tlic profier 
oth( liils (qicned the I<k k soim dlHUHtrouH morning 
Mule timn lime the Ruiue numbiiK have l>et»n thus apltsl 
nut by sharp eyes and used for lar<tnoii« puniosPH 
Tlie lime I<Hk, with whose name most readers will 
hi funitllur, ma\ IlHolf l>e Ini luded among mc>chanical 
(hvhes used to protect the main locks of vaults A 
time lock In the HlmpUst tenuM, Is a train of gtars 
which are wound ni) and let run d(»wn In a certalnpre- 
determlnid numla r of hours <ir minutes Tin first of them 
win luade with onlv onv nu>veriaut Today they are 
comiuonlv inudL with three and often four 
<bnk« Smh mechanisms ore u»ed as 
auxillariiN to the combination or main 
IfKk of a fine vault Until the clocks of 
the llmo hick have run doWTJ it J« im 
possible to ojien tla vault door t ven 
thougli one Iia\< the proper comldnathm 
When tlw vault fhM)r is projierlv closed at 
night no on* tail enter — unlesR ho be a 
suiierhurglar — until iho moviincntH of the 
rlmt lo(k)mv( run their uprs)inted course 
*tf hours Op^HtRll*!) even when the time 
ItK-k has luu d*twii the viult cannot be 
ojnned cxdpt b\ on* wlm kiioWH the com 
lilnatlon To Insure the greatiMut sufetv 
such vauft di ''Ignors as Mr rrtdirlck S 
ilolnas to wliom I am ngiiln Indeliied for 
material now usuallv iilan the time locks 
on (la luck t»f the vault d<Mir lUfid ttu 
( ornblnai Ion lis k on the d(H>r jamb Thus 
a burglar would bav* to d< niollsh Imth tliv 
door and tlu fnmt wall to efiw i an eii 
trance IManimi < imsblers that tin wall 
of a vault lnt*i whbh the do*ir fits — liie 
vistihiil* wall — Is ofttn mon thin four 
r*s l Ihb k and that the spindle of this l(*ck 
must i(a*li thiough this wall fnmi the 
dial to I hi hn< k of th* <llsks the Im* 
pieHvlvuuss of tla do\i**e tipiHnrs SulI* 
a lo, k Hplndle Is ofttu fl\* long 

Hill lag mad* tlu gem nil <»l>Rori«tb>n 
that all kinds of ha ks havi lieon Iteutcn 
hv laiiglars u*(asionally at hast we come 
to tlu old ((Ui^thm of (Ik f>ossibllltv t»f 
d* fulling Iho dial or * (Uiibinat hm ha k without the use 
**r i Npl*f^l\« s or distnutlve jig*nts(*r anv kind Th*re 
liaK nlwavH la^jn argument on this i^jlnt TTiere liavt In 
111* past b* * a d*\is*d uamv fi* tluus on llu subjes t 
The whoU ijiasHun weals th* fahuhuiH hahllliuents of 
nammie Jo Msoiini onh tlu most (ihbralisl Inst am e 
*>f thllv* m* and* ting wi must g*» limk to 0 Henry 
and to Paul \imsinmg who dramatl/td llu former r 
A lb nil v(sMb formation into lla plav AMbh Jimmv 
\al*niln* 11* nr\ whi> should hav* known Ivettcr, 
laiinltlul his tuio (*» itpt n th* vault of a < ir\ hank in 
a f I vv mlnuics wilh a inaivihuis s*t of huiglar’s toolR 
su* h as ne\*r w*rc on land or sea In making the 
(Iramall/iitlon Arnistion„ w*nt 1dm on* better UN 
liero RcnHltl/*d Ila t!ps ul his ring* rs 1>\ ruhhing tlani 
* \( 111* lallnglv **\* r i slus t of siindiiats r and then 
ft It tlie (oinhlmitlon oiku rt basing the imi»rls<uu*l 
iind slowly Ktlfllng h* rolne 

Safi milk* rs laugh**! Burglars cluirtled with amustHl 
inmduMty — inanv of (hem, all I •vtr talk**! wlfti on 
(la suhje* I 1 un self Ik Ing Huumionett foi an *q>lnb>n 
dismisstsl Ihe !d*a witli t<w mu* h worn It app* ant 
tor half a (i*t/*Mi years rhL question k* pt iHihhlng up 
fixim time t*> lime an<l tlmugh I Intpilnsl far and wUle 
among all w lio might have Iss n * \|ks Itsl to [smspss 
sfKsial knowledge on tlu fMilnt no on* atii#car<*l vxlo* 
had the least conlhhn*e In th* ntdlon 
'Plan came Ihe sudtlen and tlramatli a]tpariU<in of 
Mr Tames TManrsilo, uti to that mtatunt an <pbsfure snf* 
repairer and dealer In hnwr N* w ^ork The distrbt 
attorn* V imd stirred the nfTl(S» safes of Brlndtll the 
(Yiuvi(te<l IhIkip organl/ei and wNlKd to get at the 
ctmtentH befitro the trial for what evldenc* of crime 
(CoHtiniHd on pofif 



Tlmo Itxik on the iiewr niul lOinkinnliijn or Rplndlo IocKa on the Jamb 


Another aHsembly that givts the crackRinan a tough job 
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Power from Mercury Vapor 

Astonishing Fuel Economy Brought About Through In^nious 
Combination of Mercury Vapor and Steam 



W Lf. R Emmet, deniifner of the mercury vapor 
boiler and enitine 


UF UK ts non rtinnln>. us luirf of the 
I tH[ulini»ent of the Tlnrtford l^Ioctric 1 Ijjrht 
( ottipnn^ 11 nHiihliinl itioriiiri \iiporiind 
I Hteum phmt %vliU h Is bUo\\ 

Ink H truly iistontHhtnK fuel 
(‘conoinv und In wiilti of Uh 
ivtreiue no>elt> In oi»eratlni, Mlth nil the 
n*KulHrlt> of a Hliindnrd stenin planl 
It bus l)t*en recojml/Ail fop lont^ piiMt tliut 
there was prnnilst of frrtut cs-onoini In 
tlio proiindlon of inei liunU iil poutp, If a 
%\a> lie foantl i<i tin Mii)or 

of tWi> (llfTcPint lIithiH null Its 

own ( linriK t< ristli h of \ii|)or[/iitlon Afau\ 
of mir renders will rtnnitibcr the e\tsrl 
iinnis made at the well known < harlottin 
huu TuhnUal sdiuol ul lU rllu with an 
enii.lne Inillt on tin hlniir> Huld sisKin, In 
wiiUh iiusliunhal isiwtr wuh Htsiind h\ 
the J(dni udlon of Ktmiii and the xainn 
of a idkhl> Milatlk Ihiuld 

Amon;, the niost proiidalnir (‘tuiihlna 
(Ions llaM)rell< nll> was In tin eotnhlntd 
use of nitu urv \n|H)r and sleuni but noth 
Ink wan e\i v doin* in this dluiilou, so f w 
as wi are awan until Mr \\ I U I in 
imt iKkiiTi nhoiit IwtUo IPS iiko a deep 
Hludv of tills Hubjist ilurlnk tin CfUirst of 
which tin (iimrul lUctrlc ( i>inimn> built for him at 
SihcnutaiU an « \tH*riiin ntiil iinnurN bolhr and met^ 
tlir^ MiiMir turbine This apianalns ruvo Nunichntly 
proinlaln^ i‘»HultH to warrant tin lonslructlcui of a 
Hisond installation and at.iordlnkl> lhe> built tbi iires- 
mt inii(ur\ and Htinin plant wliUli Is of no lesa 
than (kKN> hors«[M)W(r It has lieen tretltd at tho 
Hirtfoid Khsirlr I Ikht slatlon, where It is now l>elnff 
o|n rate d as lairt of plant 

Tin. Inventor Is well known to our rtadoPM as one of 
that brilliant kroiip of men wlilrh tho (Ittieral Mectrlc 
has katln real at the lulan aforv of tin Sc he nts tady 
plant 11< was resiamslble for tln_ dcvilopinent of the 
< urtls Turbine and tin iinmiotlon and dlmtlon of the 
(siiniHinv s Htcain turbine aetlvItloH for innnv viars He 
is also (he (crulnaior cef ehsirk slilp propulsion, and 
has jironioitsl ind Mrv luik»lv desijaied tin uppllcn 
tions of tlds Hvstim whUh base iKsm tnadi iu the 
I nlud States Naw and clsewlnrc. 

Mr 1 ninn t tsiliiialcd that If tin merenrt ladler cnine 
up to all I \iHs latlons when csniipared with a «t(oin tiir^ 
bint ^tnciatliik plant wlihh uses J0d-|>oundH Htetiin 
pn'saiin it would [(rod net with TV-iHiunds tcuKe ppe««ure 
aUiut V iiercsnt mon output In dectrhitv in r pound 
of fut I TIhm roKultH arf now lielng reall7t‘d In the 
plant at 11 irtford *‘Antl if Mr laumet adds ‘In *urh 
a plant tin* Httain holler rtKuu win* re-equipped with 
funiaoea and iinrcurv apliuratus arranged to hum 18 
|H r esnt more fiul, the station tapacUv with the Mime 
Mteiiui turbIirt*H condense rs, auvillarles water circula- 
tion, etc would lie Increased about Wt i»er cent 

lln tipocess Is novel In eve rv particular, and It was 


neecHwiry at the outset of the Investigutlon, to make 
an elalKirute Ktudy of the character istles of mercury and 
Its \u|N>r During the earlier exiieriinents U was found 
that no form of imcklng of tlte joints would resist the 
tuer< ury vapor , and were It not for tho development of 
are and acetylene welding, the eonstrm tlon of the Ndler 
and Its connocUoos would hav'e presented u moat dim 
cult If not Insoluble problem 

It was necessary for the Inventor not only to design 
entire h new apparatus but also to devise nveihods of 
ufierutlon Since there was no past exiwrlence to draw 
uisin Mr Knimot hud to design from the ground up, 
an entlrcdy novel plant, which was built at Scheneo 
radv HhlpfK‘d to Hartford erected and started and lias 
been successfully operated, exnctlv as designed, for 
sc V oral (sinaecutive nionllis 

The mercury vapor process lavotv4>s the vnporlratlon 
of men urj In a boiler driving a turbine bj the im r- 
(ury vapor, and the cundcnmUlon of tin exhaust In a 
condenser where Its latent heat is delivered to water 
and thus used to generate steam at a pressure suitable 
for use In the existing steam plant The condensed 
mercury rvina back by gravity Intvi tlie mercury boiler 
Thus tho mercury vapor nets as a hfnt conveyor and, 
at tho Mirue time deUvera energy to the mercury tur 
bine Tills atTordn a means by which the tomiiernturo 
range of operation Is more than doubletl as comparetl 
witli ordinary steam processes, and the efllcloncy con 
Koquenily greatly increased. Means are also provided 
by which the flue gases are brought to temperatures 


vMjuivuhHit to those uned In steam plants h> being car^ 
Tied through a mercury feed heater a steam sviper 
luator, and a feed water heater Men urv bolls and 
(‘viudensiH much like water, except that Its density Is 
niudi gnater and Its boiling tefiqteruturo imich higher 
At atmospheric pressure mercury bolls at 677 degree! 
Fahrenheit and water at 212 degrees Mercury con 
denses in a 28-lnch vacuum at 4VI degrees Fahrenheit 
and water at 1(K) degrees. The great ee-onomy of the 
Hartford unit Is due to the high iKdllng^imlnt of mer 
(iirv and the relatively large amount of heat that 1 h 
ston'd In the vaiior 

T)ie immin boiler plant as erected at the Hartford 
station, In houH€*el In u two-storv steel and brick build 
Ing which is ulsmt J'i feet square and 40 to no feet In 
height On the ground ll<Mir are tho mercury boiler, 
mercury heater steam superheater, and feed water 
hv*ttter , 4® the flvmr above are the combined mereury- 
vu|Hir condenser and steum boiler and the mercurj 
vaiKir turbine, whlth In direet-conneeted to a 18b0-kl1o- 
wntt generator At preHcnt the steam generated by the 
(•vindenHulIon of the mercurv Is led directly to the main 
steam line of the plant Dltlmatelv U will be possible 
to utilize this steam In a steam turbine, the supply of 
steum nt idO-pfumds prt*saur0 being suftldent to drive 
a 2200-kllowatt generator 

The acrompanjlng photographs repreeent certain 
parts of this Installation and In our wash drawing, 
which is sebematic In character, the various elements 
have been rearranged so as to render the plan more 
Intelligible to tho lav reader Hence, we show the 
si cam being led directly to a steam turldne, which la 


direct-connected to a 22Q0-lciloWAtt generator. 

The luorcury boUer, shown at consisto of a ne»t 
of hexagonal tubes carried at the top of a circular fire- 
brick furnace, “A,” which Is provided with three oil 
fuel bdmers “a These tubes are arranged in groups 
of seven, of which the center tube has a single wall and 
serves for the down flovv of the mercury, and the atx 
tubes grtmped a^nlnd It are doable walled and serve 
f(»r the up-flow of the mercury through the annular 
iq>aeeH, The base of the down flow tubes Is pmvlded 
with a slot which permits the mercury to return 
through the circular hmieycomb system thus formed 
It win be noted that the arrangement is similar to that 
of the radiator of on automobile, and Its olvject Is to 
secure a very largo evaporating surface The mercury 
conunences to Ixdl at 077 degrees Fahrenheit, and the 
vapor Is led at Sfl-pounds pressure to a mercur) vapor, 
Blngle-stage turbine * G,' where It condeiutes In a 2B^ 
Inch vacuum nt a temperature of 4W degrees, Tlie 
condensation takes places amid a nest of tubes carried 
nt the mid height of the condenser “H” Tliese tubes 
are filled with water, which bolts under the great heat 
of the mercury vapor and generates steam which col 
lects in the steam drum above ut a pressure of 200 
p<^amds to the wjuare Inch The condensed mercury 
falls to the liottom of the condenser, from which it 
flows bv gravity throu^fli the idpe *'J’* to the bottom of 
a mercurv heater “C** This heater consists of a neat 
of verthal tubea, and as the hot gases from the mer- 
cury furnace pass up around the tubes ttie 3 preheat 
tlie mercury, which returns to the mercury 
l>oller ‘ B,” thus c'ompletlng tlie cjcle 
Although In our diagram the steam 
from iHfller *'H ' is shown as being led 
directly to the steam turbine which runs 
the generator ‘T*,’ In the Hartford unit It 
Is first led through the nest of tniws of a 
KU|»erheater where the furnace gases 
give up more of their hout From the 
steam superheater, the hot gases are led 
down Ihpough a feed-water heater **B'* 
Mnolly at “N” they pass to the smoke- 
stnik ut about the same temperature as 
the guftoa from a stondurd steam plant 
We have already sfattHl that beenuse 
tjf the extreme noveltv of this invention, 
Mr Fmrnet W’os obliged to do Ids work 
from tho ground up Very little whs 
known about tlie action of mercury, under 
the proposed conditions of high tempera 
lure necessitated In the proposed bolhr 
and engine Tliere was the serious prob- 
lem of making mercury tight Joints In the 
tafller the piping and the turbine, for 
mercury fumes are hlgiily poisonous The 
use of packed joints was out of the question Hence, 
It was determined that the cmly satlsfRctorv method of 
sealing the Joints was to weld them A few years ago 
this would have been Impossible, but thanks to the 



Special Mga ef wlieel far the Mcmury tnrUiia 




The tubing of the boiler, in whkh merciury vapor is produced at 35 pounds to 
the inch pressure, for operating a single wheel turbine 
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dendopmei^t i>f oxy-acetylecie atul electric wetdtng It 
wtJi pottlMe to projhiee gA»-dKfat weeded tbroogfa 

oat the whole of the plant, and this has been done with 
hl^y aatiftfaetory remilts. 

Another problem was that of providing for exptmaloa 
In the piping and tblg was d(me bv using annular steel 
dim welded at their outer and Inner edges, thus form 
Ing on accordoon like construction which provided for 
free tongitudlnat movement This device Is operating 
successfully 

When the reciprocating engine hud been fully devel- 
oped, the first notable ad\aiice In ecimoiiiy was the 
retdnceiuent several years ago of the reciprocating 
engine by Parsons' epoch making Invention the steam 
turbine 

The modem steam turbine, under slmllnr cfmdUlons, 
Is about 40 per cent more efficient than the best recip- 
rocating engine, and the nttalninont of this degree of 


rangementH are such that leakage, if it should <k-< ur, 
will bo mrrled Into the stuf K where U can do no harm 

At present mercury spIIh tnr about 80 emts a pound 
The boiler Instalied In Hurl ford amtalns lOOOO |x»undH 
of mercury, and la deslgntd to give from mercup\ and 
steam olsmt 4100 knovntt-^ or say to alsmt 7S pounds 
of mercury per kllouad Jh^ent eviierlriic nts inditute 
that In future design four ixmndH i^or kilowatt will U 
sufficient 

During our visit to the plant Mr Fergiawm Pnsldi^nt 
of the Hartford Kleclrh light Ouupnn\ e\ppes<^cd 
hiinself as greatly Impressed with the i)erfornmnce of 
tlie new unit and went on to gny 

"tArge ns Is t!»e Item of fuel In the cost of making 
electricity. It Is only one Item and the fiut that electric 
power companies tan liK)k forward to making rhelr 
coal go twice as far dot^ not mean -that eli't^trlc H^,ht 
rates enn be cut in half \\p tlgiirt the co*»f of rurnnt 


circuits In the electric cables and similar causes. This 
condition usually takes place In one or more adjaccmt 
manholes. 

Ilccently a large gas main serving thousands of pia 
users was ruptured and at the same time a short cir- 
cuit occurred in a hl^,h \oUage c*nble The explosion 
broke open the main tht Ignited gas roaring up waiio 
Tt feet Into the nlr Tht heat wan so intense that 
neither tlrcmen nor gas npnir men wen able to r«u< h 
wUliln ninnv feet of the Ihime Th< broken ptf)t^ was 
fed with gas from ls>th ends It was mnsldeivd In- 
advisable to shut (ifT the gas at the gas house becuuso 
Hte lives of mnn\ hundredH of gas users would be 
endangered slumld their gas laimers Is* turned on when 
servltv was niiewed after reitalrs 

After the tire had mared for considerable time a 
v( pj Interesting method <»f snuffint. It out was adopted 
Holes were dug In the street one on each side of the 
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The oil burning furnscr 4 bollg the rntreury in the ne'*t of tubM cnnutitutlng the boiler 
fi nml Iht mercury \Bj>or nl VB pfumrt* pOKnure to the nnuare inch lit let! by ripe F to 
mercury turbine O from which It in cKhauMtPfi dlrwlly to pondenMjr ff Here it is con 
rirnned the Ifqukl inemiry rollottln!? on the floor of the londmucr from which It imMae*. 
by pipe to n mercury benirr C ^nd thmee by rrtiim* to Ihr bolkr /f The 

h it merrury vnpor on tond nulnjf In //, kIvcb up iU hint tf the wiiUr In the condenwr 
tuWfi, which pUMae^ into Hlenm nt 200 puundH pnwiure The iitL>em aft-^r PABninK throunrh 
the Huperhmtcr P is led to n stmm turbine which drlvci H diroit-tfnnneeted 2200-kllowa.tt 
m nemtor I Ihe furnnet fnim tht mercury boiler nlve up their h< hI to the mer 

<urv hewter C Hiipfrhcitl r P iind fwi ^vnter henUr ^ flnully pRJiBinjf throuRh S 

i 1 the amohcAtnek nt a low ten)perfltiir« c4»rreHpf>ndInir to th«l ubUlnlnir tn llie bcAt 
Aieiim boib r pmctice H ehtniid bo cxplnlncd thnt in order to nvt Id cnmplicntlon thi- 
Mtiam Ifl Ahnwn in the drAwlnir hb pBHMltur directly from the «teiirn drum U> th Atcnm 
turUno A* a aiAtter of fuel It would pnan find to the Alcnm nuperhonirr D and thonci 
to the turbine 
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SdiMiatk vUw arrang«<l to show the virlirai elements of the 


mercury vapor and steam unit of 
ford Ktectric Light Company 


horsepower, now operating as part of the plant of the Hart 


gain baa been the work u£ twenty years "It would 
se«n,'* Mr Kmmet says, "that the Introduction of the 
inereury process would accomplish an even greater 
gain ” The change from reciprocating engines to steam 
turbines necesaltuted complete redesign of the old sta- 
tions But, In applying the mercury [d'oeess, U Js only 
necessary to r^lace the steam boiler In the large mod- 
em plants by a mercury boiler which will give greatly 
increased output tn the same space. In other words, 
there will be no general redesign of n station to obtain 
the benefit of the better eroooioy and at the same time 
materially tnereose the ontput f»om the building As In 
nil great steps tn advance, time will be required to 
deveidp and perfect this system ^before It can be ex 
peoted to reflect on the operating costs of the public 
uttU^ ns a whole. 

Kotnmlty the eueettoii wlU arise as to whether 
the nifw process Involves danger from mercurial poison 
Ing; otther to the community or to the attendants In 
tba first place, as previously stated, nil joints are 
welded, BO that It la impotwlble for mercury 1o escape 
except through accldeht, and lii the second place ar 


In Hartford at three etni'>. i Kilowatt and of UvIk fuel 
representH onij eight lullK The rest tif it U rtpr* 
sent<»d by labor coats and fl» heavy overhiad nwessary 
for on electric i>ower coiiii»an> to be In readlneas 21 
hours a day to fumiHh i»ow»r and llgbl, whether U Is 
called for or noL 

Hut fiH the ruerrurv isdltr <'onies Into general U8» 
and Ih perfected, we have < very reawm to h«i>e flint if 
will bring a saving In tiu iniwer bill t« the umHiiiner 
for reatwins of oar own pn*sporUy as well h« thnt of 
Ihe <s»nsumer With <oal Jind transportation a» expeu 
sive as they now are, the m mufacturora of the PinMem 
woabourd states are nt a dl-^tlnct dlBadvanlage ctnnpanMl 
to those further west whire coal is nearer, tending 
to draw manufacturers awn from this field A lower- 
ing of the rates here would aid both the public utilities 
cinnpanles and the pc»pulail<'n genera 1 1> ” 

Sxtinpiishliig Ignited Gas Mains 

I N large titles where (hnirlc cables, gas malnH and 
sewers are huddled logrthcr underground the pi« 
mains sometimes become ignited due to leakage, short 


hrt- uid as close to It as was feuslhle When the 
larM J,as main was exiKitud nt Ixdli places, men w* re 
put to work to drill a Judo about 1'^ Indi in riltitmder 
In the pifH* at em h pbu-e lloth holes wen. cimniMed 
at ulHiut tite same time, uh cadi gang was sviahronlKed 
with the <»tlier 

Ah wHin us Imlh holes were mmpleted, a leather lap. 
verv rmicli like a child’s toj balloon only foldesl up to 
l(H>k more like a cartridge, was Inserlctl Into eiu h hold 
in the gas miiln On<s Inserted In the gas main an air 
jMinij) was e'lmnes.ted to euth bjig and tJ»e hags punjissl 
up to a pressure of more tlian 80 pounds As the bags 
or butt(M>ns filled with nlr thej btsunu blgj^i r and eon 
formed to Ihe shntM^ of the main Tlie blggtr tliev 
heeume the more thev reMritted the flow of gas uniH 
flnalh the pia was shut off entlreh and Hie fire was 
snuffed out 

This tnetlasl of "snuffling out an ignited gas main Is 
saft It di^es not endanger j>eoph eonn<stefl to nn ex 
tensive network of pi|ies and ininltiil7-es the Intirrutv 
(Ion of service b> nffeding onlv (he stMtlou t)f gas main 

Involved 
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PUnnff the outer covertni; on the how of ^Shenan- 
doah *’ Note the netting: af^ainut which the kab baffs 
bear 



IT VVTI Tj he iidmlttod that credit Is due Hu 
UnlU d Slnh H \ii\ j for ItH couruKt in 
< timing (lirou;,li the t'onKlnu lion of a 
Zeppelin of airsldii, at u time when 
fnilli In Hiem fru*,lk cfinKtriu tlonn liad 
l>een rudelj shakinby the tra^li Iohm, with 
lirltlHh nnd Aiucrittm ottU'irk^ aboard of a Kiniilai 
t\pe of alilp, built In hn|L,luuO for the Unlled Mates 
Saw llie tviH wuN fiirlher dlscrtdlUMl wlun the 
Ilrltlsh Ouvemnient dlfkarded Itn airship llc^ I ulto- 
jnlliir, and ofTered It to any prlvutt interests that 
would tako ovtr Kh hIiIjih and o|m rate (h« in coin 
iiiercially Uiir Navy Dtpartinent, realizing,, that n<tth 
InK hud hopraniKl to pro^o that (lu llusirv of tlu all 
Mlilp was at fault w is not dlscourat^Kl bj this anldent 
and the sidiMspunl lutlon of ilie Itrillsh (io\emninit 
Die I>epartiiunt liellevtd that profltinif by tlu extwil 
enoe and lU cumulated tedinhal data of the past and 
hv careful work in the diNlatilns oHlee and In the test 
inv loom It would bv poHsihU to hiilld an airship of 
the larvcst sin that would stand up to Its work endure 
any of the Htresscs to whhh It would ht* evfMist'il In 
ser\be and would ppo>lde the Na\y with a most Irn 
IHirlanl addition to Its sniuHn^i fon-es That the De- 
ttartnient was not over-oi‘l Imistlc lias Is'en proved hy 
the citnslsunl larformanu of our Ur^t U^ld airship 
aiul the fiulltty with wlilch it has bi*cn handled In a 
H<rhH of lont, dlstaiui trips that wirt innde diirlnu 
tla latti r part of 1023 

'Hu sianandoali was dcslpicil hy Commander 7 C 
llunNUker of the tonstrmtion Cor]>s of tlie United 
‘States Nnvv The desljoi of the details the hulldlnk 
nf the cations parts of (he Mlnulure and the Inslalla 
tlon of tite power plant were done under the direction 
of < oiiinmndi r Cl C Wkstircell of the <onstrtullon 
(oipsofthf Nav> at tlu Nacal Mrcrtift t aetorv Navv 
^ard Pldladelphtn Tlte erei'tlon of the ship took 
plan In tlu hirjte hankoi id T*ak(luirMt N(w Jerwy 
under C’ommander U 1) \V( \*^ rhiu Iter ttlso of the (Nm 
stria Hon Ctorps of the Navv 

1 lu slilp Is of the usual eltar shn]>e form with a 
< In alar < toss mh thm She Is (Vk> fiN ( hmk and 79 feet 
111 dlHioeter at her itihl tlon The fraiiu' Is built up 
of (Inithir ilnjrs spand 72 f(H»t !) inches Jtpart and 
rl^ddlv lied loirtthtr hv 13 longitudinals nnd the whole 
(rame as tlms luilU up U malntalnt»d In its true form 
iw an ehilM)rate stem of win dlapmal bnielnK in 
the iilant of <n(h ilnt and in the planes of the re<^ 
tan^iihir panels fornifM) hv the Intersi ( tlon of the elr 
(uhii fraiae memUrs and the lonidtudinal aieuiliers 
Tlie alMive (imstlttlMl the mnln striietuinl frame upon 
whifh the rltfldltv of thi ship as a unit deiiend#. But 
Italf wav lietwun tht iniiln franus are other frames 
of lltrldir (MHtlnn whlih are not provided wllh wire 
hrnelnp also Intt nmsliate with the main lonsdtudinals 
are otliers of a lighter section The panels formed by 
tlu'se InternuHllnleH and 1 he main longitudinals are 
also hrnef'd by secondarv wire diagonals at the outer 
surface Tliere are 13 of tliese main longitudinals and 
12 of the Inierimxllate or seeondnrv lonjfHudlnnls, and 
hcni'c the surface of the flnlsheil ship when covered 


Our First Rigid Airship the "Shenandoah” 

The Design, Construction and Successful Trials of the Great 
Airship Built by the United States Navy 


with fnbrlt, presents the form of a isdvgon of 2r> sides 
File entire frame, us thus asBenihied, consists of 
diirulumln struts and girders and wire tension mem 
l>ers Its weight, In spite Of the vast si7,e of the struc 
lure Is on tv 13 tons and there are no Ic^s than 3000 
Htiuls, big and little, eiaplojed 

Dunihiiiiln was developed for airplane and airslilp 
construction It U a remarkable metal for nltlinugb 
Its Kpedtii gravity la onlv a little over one-thlnl that 
steel it has im elastic limit of around S^OOO fiounda 
and un ultimate breaking utrength of 33,1X10 pounds 
Tlie girders nnd struts are all triangular scttlons, nnd 
they ore built up of roltad longitudinal memlierg, hit 
tbed together with special form, sheet-iluraluiiiln liittbe 
plecvs A*4 we have said, tlie fahrlcatlon of the parts 
was done at tlie Ix'ague Island 8ht»|tM where cvirvOilng 
was built and the boles were drilled, preparatory to 
rivet ting the frame at tlie LaikebuiMl hangur The 
jiMKembly and rUelllng up of the smaller parts was 
done at the Naval Aircraft Factory nnd the final 
jiHKemhly of the frame Itself was done at Lakehurst 
The great ring frutnes were ussembled In u floor jig 
In a horizontal poallbm and rlvetted the wiring which 
holds the ling to slmtie being Inserted and given the 
necessnrv tension to brlnfe the ring to true form and 
liold It rlgldlv The iiKsenibly of (he frame was started 
at the center of the length of the ship the longltndlnnls 
were rl vetted In phuv and the diagonal wires Inserted 
and drawn up until everything was In propoi allne- 
nunt and the wires given tlielr proper tension Tlie 



A cross section amidships, altowing the wiring which 
holds the circular frame to true form 


work was carried on In et|iial portions townisl the 
opposite ends, until the Job W’as complete Due In the 
uirefii! preparatory work at Hie faitnrv evirvthing 
went together with great exactiludi and the frame 
when finished was exactly tim to Its designed sliaiie 

The wiring consists of nhrd 
drawn steel w ire of from 0 to 
1 1 gage 12 and 13 gage being 
used In some of the smaller 
work Instead of turnhuckU^s 
the tension In the wires was 
wK-iired bv the use of end 
hHipK nnd a speelnl tenslontng 
device 3’he niaxliiiuin teU” 
slon umnl was 300 ivuinda. 

V rom our description, It 
will 1)0 seen that the main 
frames divide the ship long! 
ludlnallv Into sections which 
are 32 feet 0 Inches wide bv 
the full diameter, 70 feet, of 
the ship 

Each of these spaces Is oc- 
cuploil by Its own gas bag 
which Is made of goldbeater’s 
skin a light strong material 
whhh Is Impervious to gas. 

At the toi> of the bag Ig an 


emajie vulve oi)ernted by hand through a light 
cable leading to the control tar. and at the bottom 
Is on automatic release valve, which vents upwardly 
lo the top of the ship tlirough a tube which i>asses 
tietwetm ilie hags 3 he Inner surface of each frame 
is covered with u network of No 13 wire wlilcli Is 
fastened to the channels of the longitudinal iiieinlters 
and to the ring frames The spaces In the wire mosh 
measure about 18 Inches, ond inside this mesh is un 
*dhcr netting of cxird with a nlne-lnch mesh The out 
ward pressure of the gas In the bag Is tronsmltteil 
through this netting to the frame of the ship The 
outside of the **Slienandoah ’ is ctivered with a skin of 
rubberized fubrU which is laid un In wide bmgltudlniil 
Htrli>$ that are Inced around the edges of the framt 
members The longitudinal seams of this covering are 
doKed with other strips which are cemented on After 
the covering was completed the wliole surface was 
coated with celluloae acetate 

As will be seen from our cross sectional view of the 
ship taken ainldsblpn, the lowest member of the outside 
of the ring Is shorter than the others, and from Its ends 
tliere rise two inclined members which meet and form 
a dosed triangle From tlie apex of this frame, two 
girders extend to the sides of the slilp and are con 
neoted to the nearest pane! iKdnts of the main frame 
Tliese triangular frames are erected upon the ring 
frames and are connected together by longitudinal 
girders, the whole forming a stiff triangular construi»- 
llun extending throughout the length of the ship A 
8hort dlKtanre t>eIow the apex of the system, the side 
legs are connected by small transverse girders and 
upon the platform thus provided, at certain selected lo- 
cations, are carried the fuel tanks, which are hung In 
grourai along the length of this keel Water hallagt 
tanks containing one ton of water each are placed In 
the same Htructure The pull of the propellers Is ap- 
plied to the frame at the frame panel points to which 
the power curs are attached The pull Is also trnns- 
inlttod by wiring carried from the motor cars to the 
frame 

The fuel Is contained In 40 tanks, each holding 113 
gallons, making u total load of 4320 gallons If It wore 
desired (o fuol up for a lengthv non-stop trip, It would 
Is* possible to install 78 tanks holding a total of 8834 
gallons. 

It will bo realized from the above description tbnt 
the concentrated static loads of tlie fuel, and of the 
engines and the propulsive force of the latter, are 
concentroted at certain definite locations along the 
080-foot length of the ship Tlio heavy stresses result- 
ing frouv the action of the fins and tlie vertical nnd 
horlzoniul rudder, act Immediately on the after or tall 
section of the frtune 

Now it will he understood that the determination of 
these localized stresses, and U»e way In whlOi they 
distribute themselves throughout the whole frame of 
the ship called for some very careful designing and 
with a view to ( becking up the calculations of the naval 
constructors, an engineering board, composed of men 
outside of the Navv was opi>ointe<l hy the Navv De 
partment to make an Independent Inveattgatlon of the 
design It is grotlfylng to know that this board has 
endf>rsed the design as being fully adequate and roll 
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ubie. Ti»fU were made In tlie liangar with the gas 
hug» ehiupletely tilled, by flppbing leads at selected 
poHllions along the keel and recording the elTects on 
the frame Then the loads were moored to other posl 
tlons and the stresses noted. Also local tests were 
made on varlons parts of the strnctnre The rending 
of the atressea was dime by the MeColluio Peters 
carbon resistance stniln gages of the Iturouu of Stand 
nrds Tliese ‘shop tests’' have bcsm nuppleniented by 
strain gage tests taken during the 
varhuiH flights of the "ShcnMiulnah’' 
during the past autumn Although 
the maximum v^orklng stress, ns tfll- 
ciliated lias 90tK) ixmnds i>er square 
Inch, the strain gage reading shows that 
the maximum stress when tlie ship 
was In flight was 8000 pounds twr 
wiuare Inch 

In designing the “Shenamlnah 
many minor factors wen sncrlHteil to 
safety and relluhllltv In other words, 
the “Shenandoah,’ rehuivclj to pre- 
vhuis iilrshi|(ci. Is of iinusuailv strong 
construction Fntin the data setured 
In active service our naval cMmsinictors 
will be In a position to develop a ship 
which will lie faster will |>OM<w*fis a 
larger radius of action , will be lighter 
win cftMV a bigger load, and at the 
RHtm time will be safe and n liable 
TIu vielght of the ‘Shenandoah at 
present Is ^ ttms of which the iisifiil 
lift Is lietwcHn 12 and IS tons Her 
maximum siiecsl is alMuit 65 miles per 
hour 

In a recent article describing the 
flight of the “Shenandoah over New 
\ork (Sn, the wrilir dwelt upon the 
IkuuIJ of the ship and the perfect con 
trol wlibh was evident In her various 
lanneuvers To give an adesjuate Ira 
pressbtn of the majesty of such a great 
airship us this one must view It at 
(lose range, and this can Iw^st lie done by a visit to 
the great liangar In whhh she Is housed at Lnkehurst, 
New Jersey The hangar whhh was built some tlirc*e 
jenrs ago, towers In the center of a level plain which 
has liecn cleared for the puris>se In the forests of New 
Tersey Here everv thing U on the grand wale The 
hangar lueuNui'es 952 feet over all and 348 feet wide, 
and has a total height to the top of the roof of 201 
feet The Inside dimensions ore 803Vj feet hv 258 feet 
with a clear height of 172 feet and 
within this vast space there H an 
nhundance of niom to house side hv 
side two dirigibles of far greater size 
than the “Shenandoah and still have 
all the mom needed to handle them 
Uunnbig the full length of the hangar 
Ik a series of steel tracks, which ex 
tend far out Inlo the flild ahead 
Tliesc are pmvlded with electric trol 
levs to which the ship can ht attached 
by cables and thereby lx secun ly 
drawn Info the hangar The building 
is closed by two vast sliding (bxirs 
each of which weighs 1300 tons They 
withdraw transversely upon steel tracks 
and ure operated b> electric motors. 

Ry the courtesy of Captain Mc- 
< rary, who Is In command at Lake- 
hurst, the writer made a thorough In 
spectlon of the pilot car, from which 
the ship Is navigated and of the in 
terior of the ship Itself Our colored 
cover and one of the accompimj Ing 
photographs show the Interior of this 
tar looking forward. In common with 
all the motor cars, It Is built of ahiml 
num and around the front and sides 
are large windows affording a wide 
range of vision The car ti about 20 
feet long with a clear inside height of 
Rltout 81^ feet The lettered phott>- 
graph with Its caption will make clear 
the |>oaltJon of the various inatruments 
and thtlr use. The navigation of the “Shenandoah Is 
In many respects similar to that of sea navlgiUUm 
She 1 b steered In a horizontal phmo by the wheel at the 
front, and in a vertical plane by the wheel sliown to 
the left The pilot fn front has a compass l)efore him 
and In front of the wheel controlling the elevation are 
two Inclinometers To the right Is u chart table with 
a flve>lnch compass recessed below the hoard Tliere 
are tostruments for showing the siteed of the slili* a 
telegraph dial for engine control, a barograph, altim- 


eters, and a gas pressure tridlcator Tf» the left near 
the celling are the tmulnuU of win leading, to 

the valves for venting tht tns when It is nn»>HHiirv 
"Shenandoah* Is driven by six fl-cvllmbr engines 
contained In six separate i irs, of whhh riu pilot car 
Is the largest The engines are Idcnthal and each ion 
develop 300 horsepowu at *1000 feet The pilot cur Ik 
hung below tlu (enter of tho slilp forward Vbuft of 
this are two wing oars, nid) with Us own (nglu( and 
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The control car from which ‘Shenandoah** is navigated 


nothing lietween them and the ground but a thin piece 
of silk and several thousand feet of the atmosphere 
^^ulklDg down the gangway one sees the framewi»rk 
of the ketl Ik low and the vast amis of the circular 
frames curving around 1o mett 70 feet above his head 
Onh tla lowtr third of Ibis fniimwork Is visible the 
</\< rhead view laing olN(/mted hv fbi bottom of the 
gas hagN with wbldi the interior Ik tilled 

AlHHit the middle of ila ship om finds the crews 
quart* IN s** railed, for at the time of 
tia writers visit tluv w*r* purely of a 
tiiniHiraiv nutur* OutHld** of the 
hmmiUK k and a IkmicIi or two of light 
const nuthui thtre was little In the way 
of m comnuKliitlon to bt f*e*n It Is 
Intfiid* d howiver to dovlso and fit 
bunks of v( rv light constna tion and 
milk* otlier juovIhIomh for c*omfort dur 
Ing extended * raises The (*fmtrol of 
the altitude (tf tIa ship Ih secured hv 
adjusting the (imintliv of gas In tlx 
bags (o the t*»tnl weight A« the fuel 
lM(onHuiiKd mul tin weig’it d<*crcaH<sI 
gas must Ite vt^ntod oi th< ship w III 
rise SlmllnrU wlan a distant Is to 
Ih made to the gnmnd gas must Ive 
v**nf(Hl again Th* mnirol «tf the gas 
hag Is asMxlnted with the control of 
l)iL elevatoiK and bv this Joint intanH 
It is ixtsslble to hold the ship at nnv 
dvHht d ( h vat Ion 1 la munandoiih 
I ai rlt s a * rew of 22 TIui* ar* niu* 
ofllcors ln< Iiiding tlu < oinmandlng 
Ollhtr (’ajdaln Mctitirv tht h \c* u 
(lv( Orth * r the Nav lgalh>n Officer 
thre* Wat* h OlIiceiN, the i hicf Lugi 
ne* r and Ids assistant, an*I a Radio 
Officer 


abaft of these and ulamt »* feet out fnaa the *snl**r 
line of flu ship art lvv*i *ular vvlng tars wh|h astern 
*in the **D!*r line Is da sKtli «ar llie tars of the 
ptrvvard pair nie pha isl dwuit 4tl fed ainirt an*l tlios* 
*if the setoud pair uImiuI 70 feet apnit 'PhU Hlagginsi 
arrangenunt strvis to dii.iii)Miti th* KfitsstN aiul a\*>ld 
Interftrtno s hv the wash from tlie proiHlhrs 
(limbing up a vtrthal lathi* r fnan th* ]d|ot nir one 
nadies th* Insfd* of tia ship landing U)Hin a llgiit 



The ground crew guiding the whip Into the hangar after her return from St Iaiuih 


ItVImh plank ftHgvvnv wiil*h nms tlu whole hngtli 
al>ov* the keel St*p off this platform or slip fnmi It 
and If one were not no fmiunate tts t*) laud u|Hin some 
member of the wldelv spiued fr>mu he \v*mld keep 
going until he roftched laotla r earth for tlier* N noth 
Ing to stop him but the thin mhberl/ed fahrh of the 
(iuter c*)virlng Hence tin writer felt cnnsidernhle 
reaivect for the crew who nr* snflhlentlv expert t*) climb 
Into and out of and sletp f*ir their “four hours off 
In a hammock Bwaing Ivetween two uprights, with 


The Auxiliary Language 

W h lusii much ahmiL tin (hslrahll- 
Itv of Nieeting an auxlllarv or 
M\Titli*d* language f*jr International 
use In s<hme ttdnadogj numiurot radio-* oimmmlcn- 
don etc Siuh a languag* will nevei U K(U*ctcd or 
(ht<niiln*d iven b\ aulluadv If w* use tlmse w*»rds 
in an arhitrarv stns* It will rather Ik? discovered 
that is It will he dug out of the lluguistic mines *)f the 
Dtehhntal vvorhl Pils procedure was m'cmlnglj f*d 
lowtsi 1>\ a gioiip of linguists and niKshdisIh who met 
In Purls in ll»d7 'riie> put tlu r*Mti wolds of numenms 
Ideas n|H»n tlu wall as It w»re In paralkl (sduiims In 
hnglish h ren* li Spanish Italian <iei 
man l)ul<Ii (tc, and theu striuk the 
griiitist common dlvlNir so to siveak 
Thus they urrlvinl at imixlimim Inter 
nndonalfty and i*»nHe*|ueni nuturalneBs 
but governcsl ulwavs h\ strict regu 
laritv and fadlltv Tlielr fiuidamental 
prlnclpl* WHS enunilat**! bv Pnifessor 
()l(4> |<s|MPK*^n )i w 1 II kiutwTi phllohtglsi 

uf (oiMntiiigtn wlut Hiild *Tliat In 
tcmadonal language Is b*Nt whhh N 
eUNl* St f<ir till gp* atest numlier of 
men’ ( Ta Intemiul*inu llnguo tKas 
la maxim lama ipm esa^* maxim fm dn 
IXM la imivliM graudu nomhro dl luaiil ) 

I la* dt V eloruiit nt of di* language 
whhh Ih knowm as hlo (prononnietl 
iidoh) has las n *arri*sl on in like 
manm r bv otlar <suimdttis*K some of 
width arx stlM engaged In tlu (u«k 
hv*i\ rtK)tw*u(l tir eUnunt chosen Is 
votesl uiton hv da immlMis of the tsnu 
mltt*s In vailoiis parts of the world 
sueh active * ollaboruthm is Just what 
IS lUHiUsI to Instir* the roquisln neu 
tnillt V at « ui a* \ mid * xprcsslveiu ss 
1h* iisnllani languag* whhh Is v*rv 
ll* \lblt Is (diohed* and euphonious It 
NHinds 'soin* thing Ilk* Spanish oi 
KalfaU Thing fnn fnati anv * \**cp- 
tlons *ir Irr* gularltk H It is obviouslv 
tasv to learn It Is ind***l under 
standahU atmnsi at first siglit par 
thuhirlv bv anv on* having du least 
iiiu Ihtnulu* language rransiadous 
workH h> llemrl llergKon and 1 instiln 
Imvt It Is Hitld b*xn suiressfullv tarried out thUH 
showing the ahllltv of the language to rtHiMUul to lutrl 
*at* thought In spit*' of Its slmplhtlv the language 
Is said to b* so iMrfestlv loghal that It Is free from 
all ambiguity Next we inav hear nX Vimrhan radio 
amateurs (smiiminh aling In a nitmnon tungtie bv wlre- 
lesH aontss the Atlanth with radh* fans In I ranee 
Relglum, Holland Denmark, Swli/trlimd etc 


Kmov 1* dn-e. of 
riom dltlh till 
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The Two Fluid Engine 

D r Is utknowleUfced thnt tlie ffrttut turl>o-oitKtrh 
lM>Her Htutlons (»f tlio wimtrj have currUKl 
the dovt hunuent of the Hteani etticlne t» a 
|]i(,.)ior levd of eeonoiii> Hmn Iiuh !»e*n uny 
when HttnlnMl nt JeHHt t»n a lurxe rtiimntrtlul sculc 
The rnixlt i n Hteam turlilne us eniplo\ oil in tlio bljc 
lK)wtr MtutUms in hhUI h\ Dr Einnitl of the (ietiepiil 
Klertrit <’oMipnn> t«» Is? 4<> pei ixnt nn»re effltlent thun 
the hest n'tlpnH HtinK eiikitu**^ Thin is iKcepted hh tiie 
hl^li w'ater mark of present Hteani-enfflne prnctice 
In view of the exct Hence of this iierformance It must 
he lulmltted tlmt the resnlts which have lieen Httnined 
lit the Hartford lOlocrrIt I iKht OomiMiny with u cim\ 
lilmKl men iir> \ai>or and Hleaia unit whi( h tliey hR\e 
rmnttv lneonH>rnttHl as part of thdr turbo-ele« trio 
plant are vtrv startlinK It Is offl(lnII\ announeed that 
HH the result of aeverul nuintha ojicratlon the coal hill 
H 4 I far as this unit Is e*oncfrned lias l»een reiluisHl h\ 52 
l>er cent Tills economy Is attrlhutid to the hl^li tern 
jieraluro at whkh meriur\ IkiIIs and tlie csjrresiKind 
Inffly larjfo nniount of huit which Is available flrsl for 
tile o{ieration of a meniiiv vui»or turbine and then for 
the ojieration 1)> tiie exliiuist from this turbine, of a 
(smiplete steam tiirtiine unit N(it onlj does tlie mercury 
vaiHir Mervi to o]ierate an IStKl-kllnwatl rc iterator hut 
there Is nu(II< lent lieat Uft In tia evhuiiHt for the opera 
tion of a steam dilven 2200 kilowatt Reuirator 

How far the new fivstim tan in applied to the exist 
Inw isiwi r Htatloiis of tlie world ean onl\ Ih ctinjistund 
If the unit at Hartford continues to nlmw tlie remark 
aid' «*eonomv which has ko far liesn reeordisl It Is only 
a miestlon of time whin thin will la a dimand for Its 
wider use This raises tin iiiieHtloii of tiic suppl\ of 
men iir\ and In this eoimistton l>r Kiainet reminds 
us tiiat Hint! hv tiu adoption of clintrU welding he 
has Hucceeslod In making Ids bollir and turbine per 
fertl> yujairtlRht then ean lie no loss of mcrcurv and 
a plant onii supplUd wltli Us quota will require prac 
ticuliy no repitnlshment 

It would MS m furtlu nnore*, that, h\ the substitution 
of electric welding for piukisl Jidnts tin danKer of 
men u rial lailsonint has also Unn ellmiunted It Is 
safi to saj that lhi> usirs of iKiwer the world over will 
wall h the furt la r di vi lopini nt of this apparentU 
( |MK li inaklnu Invenllon with the ver> closest attention 
In coiulusion it must la rnuemtHrid Ihut in spite of 
tile posirice HsiiliH thus far obtained Initli the Oineral 
EIcN'trlc Compan> and Its inccntor consider that the 
Hartford unit is still somewhat In the experimental 
stage Tlicv pndlit tliat with tlio use of higher pres 
Kures and a iianury turbine of improvcsl design it will 
he possihh to ohialn even lMttc»r results with a smaller 
(barge of mercury 

Oil Fuel as a Life Saver 

n lih prlamrv advantages of oil tiring on shiiis — 
Its (UanllnesH saving of hunker space and 
the great reducMcm In the ttreroom forces are 

well understood hut besides these tiiere are 

numv other udvnntnpeM of a nilnop i haracter which in 
the aggngate are of no Utile ImiKirliince Tlds fact 
was brought out In a teeture recenth dillvered In Lon 
don Is fore Hie Institution of Me< Iianic iil b'nglneers b\ 
sir Westcott Abell when in sisaklng of the question 
of hull Mub-dhlslon he isdnled on! that In an oil-bum 
lug sldt> or II motor hIi1|i the Inner walla of the oil 
hunkers extending parallel with the side of the ship 
and hhv about ttftecm feet fntni the side, actuallv 
form an Inner skin Isdow thi waterline Vot onh so 
hut the spare thus formed whhh extends for a consid 
erahle length of the vessel amldsldiiH, is sub-dlvlded by 
transcerse bulkheads spaced almut twenty feel apart 
longltiidlnallv Olaloush slnc^ nil this work mnst 
riec*essnrll\ l>e made watertight the safetv of the ship 
Is materliilh Increased 

Another advantage is rc luted to the provision of 
(qieidnkH from Isdler *'mnn to holler nmm, which have 
to l»e made in the lrans^Trse bulkheads of the ship to 


illow of coiiununicatlon In the oil driven ship theoe 
oi>eningH ran Im made coiuparatlvely high up in the 
ImlklieadHt whereas In (‘OgLfired ships they must be 
down level with the boiler room floor In some coal 
humlng Mhiput it Is true, in which special attention has 
l>een given to safely, the bulkhead openings have been 
placed above the waterline, hut such cases have been 
rare Watertight doors, moreover, whether they are 
operated by hand or bj power, are more likely to work 
effectively in the clean l»oller rooms of an oibdrivea 
ship than In a coal fired vesael where there is neces- 
sarily a consldenihle amount of dirt and dust Finally, 
in case of Are, oil fuel, being distinguished from coal 
bv the fact that there arc no interstices In the oil, has 
the ad\antage that flre-extlngulshing apiiarntns can 
work to much greater advantage 

Mr Hoover on the American Merchant Marine 

n N the opinion of the Becretary of (kmiinerce, It 
is simply u truism to sav that we must have 
an Amerkan o\erseu» marine Ai>art frtjm 
the liniaiiHc of fine sentiment and national 
pride whicli renders a great trading nation desirous of 
maintaining Its flag upon the seven sens we need ships 
of our owTi for the pndectlon of our foreign trade for 
the ex|)HiiHion of mir exiiort on sound lines and oh an 
niiviliar> to onr notional defense Man^ of ns have not 
forgotten tlmt whcJi President IbniKevelt w nt our fleet 
around the world It hud to deisind ii|)on foreign ImiI 
toms to c irr\ tin neceswirj coal for r« fueling 
Our international trade Is one of the vcr\ foundations 
of the Amerkan Htaiidards of ll\lng for onr clnllj com 
foi t dejiends upon tin Imiiortatlon ('f those tlilngN which 
wt cannot oursehes produce Among these are such 
commodities as rubber, colTpe sugar tin to saj nothing 
of a Hcxtre of others Mr Hoover jKilnts out that, in the 
main tin amount of tliese coinmodltleN which we can 
liiifiort will de|a»nd niM»n the amount \rc can export 
If we are to ha\e seiupe export m irkets wt must 
have a lortain amoimi of Anierl(an-<ontrolUHl ship 
ping in order to protect us against combinations in 
fates width would prejudice our goods in conipeHtlve 
inarkttH We art told tlmt, since the war the fHCillt\ 
of the world at largo In creating lomblniuions In re- 
straint of trade has h(»en growing bv leaps and bounds, 
and alfhougb we endeavor to curb these act Ivllles within 
tair ov>*n borders naturally we cannot do so abroad 
There are In faid, many commodities up^m which we 
an de|)endent i)\ Import from foreign lands, where 
crmiblnn lions exist for control of the price of those 
commodities These unfavornble conditions do not 
tease at the seaport— thev are verv common In the 
shipping world Our wlieat, for Instance, Is sold in the 
world market In competition with that of other ctmn 
tries, and a farmers return on wheat Ih fundamentally 
the price width he receive® at Liverpool, Ifjsa the coat 
(if iraimisirtatlon and handling Therefore, It Is a® 
Important to him to be guaranteed reasonable rates of 
sea transpi^rtatlon us it Is on freight curried by land 
Now, the real securltj amid these conditions lies In 
our possessing an adequate Ainerlcun-owned merchant 
murine The expansion of our foreign trade will de- 
pend largely upon the asauranie of dependable trana- 
portatlon If our manufacturers are to be assured of 
prompt delivery our ship* must sail regularlj week by 
w eek , and onr merchantp and manufacturers must 
know that, when they have eataWlshed a market tor 
their goods In torelgn land*, absolutely regular trans- 
portation will l>e assured fa them for u period of years 
to come In other words, they must not be left de- 
pending upon the hazards of foreign sldiw, wx>rklng 
In combination with foralgn merchants and com- 
r>eillor« 

So looking at tlie matter in a broad sense, the 
American people dealre to establish a Merchant Marine 
that will adequately protect their commerce What 
thev wish for Is a regular ferry like service of boats 
of the mixed-cargo liner type, with moderate passenger 
aocommodatloas, running on the great trade route* of 


the world and carrying at least fiO per cent of our 
fondgn trade Today, outside of oU, we are carrying 
less than 20 per cent 

The Unujr of MathemaUcM 

n s TEACHING more than In any other pro- 
fession there is temptation to fall Into a 
rut bound conservutisnx The inherently self 
: perpetuating character of thU profession U 
responsible for the coDBervatlBin in questton. Doctors, 
to be sure, get their training from their predecessors, 
but when they get out Into their profeaslon, they find 
the technique of practice so different from that of the 
ciass-room that there Is everj opportunity for them to 
keep their faces forward But the teacher of this gen- 
eration Is the student of last generatl(](n , and when, as 
teacher, he deals with bU studenta, be finds himself 
In exactly the same situation that his former teaolier 
occupied In dealing with him He may meet this In a 
manner highly inspirational, but only occaMcmally may 
we expect to find him developing safflclent Initiative to 
question the fundamentals and to wonder whether the 
manner In which his Hubject was taught to him Is, 
after all, the one-and-^mlv God given way to teach It 
In the face of this gezveral obHerviition it U gratify 
Ing to survey the collegiate field and to realize that In 
most departments of instruction the past two decades 
have seen more or less complete overturns of old prac 
tlee ( lussicttl languages as well as modem English 
and hlstorv an well a« phyulcs and cheiulstrv— ail these 
are 1 m Ing taugiit in H fuslilott quite foreign to, and 
umiuwdloiiablv better than, that of no earlier genera 
Hon And at (lie moment, the teaching of collegiate 
mathematii^, In wblib the Inm rule of tradition date* 
further back than In onv other brunch of Instruction 
Ih undergoing a similar transformation 
Since niHthematicHl knowledge became sufllolent to 
bupiH»rt such a partitioning, mathemattca has been 
(^arefully fencetl off Into algebra, trigonometry anal>tk 
gpomelrv and calculus. Under the plan of study thus 
Imposetl, the Mtudent cun form no conception of the 
character and |K)HHlbMitles of modem nmthemutlcs, nor 
the relattons of the several branches as part* of a 
unified whole, until he has token several successive 
courses covering, ut best, two and a half jears Unless 
he be a student of exceptional Insight he will In fact 
master the technique of these separate course*, without 
ever realizing that fundamentally they all deal with 
the same thing He cannot get, earlj enough, the ele- 
mentary working knowledge of mathematical analysis. 
Including the differential and Integral calculus, which 
he needs so badly In his other work He mu*t stud> 
nyiny subjects apart from tbolr appltcutlun In other 
fields, thus missing their full significance and gaining 
little facllltj in drawing upon one subject for help In 
another 

auppoee that a carpenter's apprentice were obliged 
to drive nails bv shooting them from a shot-gun, and 
were obliged to master this technique as a prerequisite 
to being Introduced to the ntore effective tool, the 
hammer? Absurd, of course, but not one whit more 
absurd than what is done In collegiate algebra and 
analytic geometry classes today The tools of the col 
cuius, simpler and more easily mastered than the 
roundabout methods of algebra and analytic*, are de- 
liberately withheld The student is obliged to master 
a complex technique which he U later to discard com 
)detely< tor two years he Is obliged to attain hi* results 
la the roundabout fashion prescribed by that technique 
This is exactly as sensible as telling the prospective 
carpenter that hammer and nails are fnndamentallj 
different tools, and that he must meet and master them 
separately Algebra, analytic* and ctlculu* are not 
inherently separate subject*, they are *11 m», and 
should he so taught, 

Of recent years there has been a notable trend to- 
ward the reintegration of the mafbematlcol field of 
tmitnictloQ, and the presentation of the subject In o 
Slagle continuous course, which naturally revolves en- 
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tirtly around the concept of the function— the one 
thing conunon to all wmiheniRtlcal anul>si8 One ukes 
up tlie stnOly of a certain type of function ano purnuos 
It to Its end without Interruption The work Im t luwjl 
fled according to the material, rather than according 
to the tool It la Interesting to know tiiat one can 
whittle with a screw -driver, If one have n<» other tool, 
but If one have the proper titol, the poanlhllltlee of the 
Improper one are not worth much exiuulnatlon In 
the mathematical aa In the mechanical case, there la no 
^alld objection to the early one of the proper Pk)! 

But however wo present the subJet t uc maat have 
texts , and the texU which have been available In unified 
mathematlca have been a jtreity »ud lot They ha\o 
been aad In their choice ()f material, aad In Its order 
of presentation, and especially sad In the degree to 
uhlch they have made It nrn)car that they were dlf 
ferent simply as a matter of faddlnm, for the sake 
of being different We lu^e In fml been so disgusted 
nlth them that we have often seriously considered the 
notion of writing, ourselves, a text In unified mathe- 
matics as, according to our lights. It ought to be 
written 

Prof Frank K Griffen, of Keeit College Portland, 
Ore, has made it unnec'cssary for ub to liarbor this 
Idea any longer What we had in mind, ho haa done 
Ills ‘'Introduction to Mathematical Anulvsls ’ puhURhe<l 
liist fall, hits the mark squarely I<rom his Introdui^ 
iory chapters presenting the basic Ideas of the function, 
the rate and tlio limit, right through to the end, ho 
gives a thoroughly sound and logical text In the mnUie- 
iiiatieg of the function— free from frlUa free from fads 
and fancies, and In just the right order If we had 
our way, every teacher of mathematic's would Ik 
obliged to read this book, and every person with rt*- 
sponalblUty for the laying out of malbcmatical Instnu'- 
tion In any of our colleges would be obliged to read 
a chapter from It every morning before breakfast 

The Hydrographic Office and the Politicians 

D ub iwllUclans In Washington are trying to get 
that admirable Instltuthm, the Hydrographic 
Office away from the Navy and infet their 
own etmtroL If Ihev suctwd, the result will 
l>e a grentlv lowered etficlem > for a greatly Increased 
expense and — an added number of comfortable berths 
to be dispensed anumg the faithful 
This Is the third time. In the past flftetm years, that 
an assault of this character has been made and for 
the thly4 time the Scucwmic AuioucAif, after a very 
careful and thoughtful investigation of the question, 
goes on record ns most atningly opposed to the pro- 
posed change A movement which Is cxrellont In Itself 
such for Instance as the present consolidation of bureaus 
and departments In Washington, may be pushe<l too 
far, and we believe this proptwed trana/er of the Hydro- 
graphic Office Is a very clear case In point 
The Hydrographic Office Is a branch of our naval 
activities which, for nearly a caitury past, has been 
producing charts, pamphlets and nautical literature for 
the guidance of navigators, both In the Navy and In 
the Merchant Marine, That Its work Is Indispensable 
to the Navy goes without saying, and If the office, or 
rather the duties of the office, were transferred to the 
Coast and Geodetic Survey, as Is proposed, the work 
would have to be carried on by the Navy Just as It Is 
now, H only to furnish Its ships with absolutely reliable 
Information as to currents, tides, wlndA soundings, 
reefk, etc Henoe^ the transfer would be a direct dupll- 
cation of work 

Not ottly has the Navy, for ^ century past, beai pro- 
vi<lliig Its own ships with this ^formation, but It has 
been cooperating very dosely with the American 
Hei^iant Marine, the captains of whose ships regularly 
furnish the Hjrdrographlc Office with reports of the 
location of wrecks, derelicts, Ice, and any other In 
foftnatloo affecting charts or salUng directions. That 
this eo<^ieratlon has been complete and effective Is 
shewn by tbs fact that the Merchants Association of 


Nhw \(*rk during Ihi lust ubbuiiH of tla pollrhlniiH 
iniHBod a soricK of r(*solutioTm roiiuphtint, that its poiinl 
of DlrLcttJrH strouj^lv opiKtst mij legislation 
to have the Huin>griifihl( (Mlloe rted to tfa 

partimnt of (uinnaiK \n(l they alwo madi wimt to 
our tlilnkiny, Is a iuos( s* nsihle ami ohslctus reeoni 
mend It Ion that If »<<*n4nu\ H lalnj, MUiglil InsRad of 
tht IH dri>t,rai»hlt Ofiht In lug luken <)\t i h\ tin ( juist 
nnd fo*o(h Me Sutm v iIk \\ork of Mu f’oiisi and < 
detlc Sur\ey should Im ImnriMiniitsl anions, tlu OuMlm 
of the Hvdrdgnphh OUks 

For u long leriu of sdtrs nre<e<iinj„ tlu SpuiMsh Unr, 
the work of Cousl Mirv4\ wus done b\ na\al ollhsrs, 
but during Mu war tlu\ wtn lalUsl nwm flu wttrk 
WHH taken uj) b\ hindsuun and tlu politic luns took 
care that It was Mr ntunud t(» tlu Nuw I |)on the 
transfer upproju iiilions fn) (’oast 'sijr\t v wne Ireidnl 
and todas they stand at I h drographlc AJO'OtM) (^uvst 
and (jQodetIt., 

Ab to the ThdrogriphU riffiee at promnt tht W4)rk 
is m the hands of nun whos* dutlea take them to om rt 
part of the W4»rld, tii far distant harlsirs to n mote 
|M)rts and at Mnu‘s to rnnus <if sea trnvt I whhli are 
removed fpmn Mie main iilj^hwuvH of the oreim Their 
naval duMts (all tfin») Mun and Mie vrork tbev do for 
Mu* llvilrogriiphle ser\h e Mists not a cent of tlu nation s 
mom y There Is no IhhIv (»f men that could hojK* to do 
It so well or at muh lltiu iviunsc 

But Ut iiH f ike a look ai the otlur great nuiUMnu 
nations of the W4)rld How do tluv manage tlulr 
affairs In reHpis.t to li\(lro,.iai»ld< work? The\ d(» It 
exactly as It h m l>ctn don< and is l>elng done bv the 
rnltwl States Navv In <\<rv miho Mu ny/lrogmp)d< 
service Is carried on bv Mu naval olTlieis {)f the re- 
siKNllve naval mtvIms Ihev all nialntaln hydro 
grajihh offites ns vital parts of Mull Nnvv Depart 
ments and In all naval tonntriLs tM'opt our own and 
Portugal Mu* (hurts boMj <if their own coasts and of 
foreign waters are made liv the offic’ers of the resiK*c 
tlve navies In our i»\vti (onntrv nurroastul < harts are 
made bv the non si agoing feirctB of our F-oast and 
<ie 4 KleMe Survey and although »>ur Hvdrogrnpldi Office 
makes and pufillshis soim 7200 diarls of fon Ign 
waters ti m harrrd fut hnr from mnkirtff sun mu iii tin 
outi icntcTfi tan \ou surp\ss this Un absurdity ' 
rhe JIv drographle OIHm is In (‘omjHtint luindH and 
with a moderate staff of 4(H officers and men slatlonHl 
at 16 dlfTtnnl inirts ami on the high seas It dttes its 
work witli ninarkabh dtlMituv Tht t^nst and <3(*o- 
Uttb Survev emphtys ov« r twice tlmt numlur of (IvII 
Ians If tlu < oast Sutvtv wen restored to the Navw 
the Navv will tt 11 vou lhal It could do Isdh Mu liydnt- 
graphle and toast survt v \v( ik with a minltmim of men 
and do It foi a uu n frmtloa of tlu prestul tost 

A Problem in fit hum Filled Airships 

B " IHM man wlu> lir--t dtsigns a tondtnstr for 

rveuvning the wattr from Mu exhaiisl of 
airsldp <nglm‘s, ttiiit is so light ns to liivolvt 
hut K small addition to Mu load carrltd by 
the ship will make a viihnble euntrlhutlon to tlu sut 
c»8s of helium gas as Mu uudluiu t»f suslcntaMou 
As evtrvono knows tlu opt ration t>f an alrshlii In 
vtpives a MPndnual hws of the pts wlnther It !)e l)\drt>- 
gen or helium Fltls Is dtu to the fat t that the ton 
sumption (pf fuel by Hie t ngdnes enuues a diminution 
In the total weight of tht ship with Mu nsult Mm It 
tends to rise above tlu levil at which the pilot wIhIuh 
to navigate To counternt t thin a eorroBpoDdlng omount 
of gas must b« allowed to escape 

Now the obvious metluMi of resiorlng Om bnlante 
without the preflent <1 Ik< barge of gas would be eilher 
to take weight aboard during flight which Is Impossible 
or to find some means within tho ship Itself bv wldch 
the change In Its weight < an be prevented It has U'on 
rocognlaed that If the wruM r In the exhaust from the 
eDglnes could bo recover* d « long Bteji would be taken 
In the aolqtlon of th* problem and much Inventive 
ability has been directed to th© Invention *>f a meonn 


b\ wbl<h thes* gust v * ui Ite eondtnsed and the weight 
the water Min'* recover**d letalned as part of the 
halhist of th( ship 

The proldtm nf coup*** !•< Hot s<» «( rbiiiK Jn a hydr*/- 
gmfilhd Klilp, Ikw au*^ (tf the eompurallvt rhenpn* sk of 
that g IS but when we etuiu to consldt r liclluni whb h 
Mists at pr*'s*nt al«>ut $30 isr thouwtnd fett H Min l>e 
se^n that th* continual venting of the giis must ixpr**- 
sint a verv large Item of *\|>enKe In the ojteration of 
''Ui li a ship ns “Shimindoati ' 



The Automobile in the Test Tube 

l\nsi A('TID\ Is not for tho rt'seanli engl 
HM r TliL moment lu (k-comu*h satisfied Iw* 
(MiHCK to work convtmlv the more dis- 
hiiMsIImI ho is with things as la finds them 
Mu Isttor tlu Job lie Is going to turn out A < rIMuiI 
Iiesslmlstk but wlMiiil, a tnu* niipralser of relative 
valtu% this rtseurtli iHrson who onlv too often Ik called 
In on a pmbUin at Mil eleventli liour bv the worried 
Industrialist to save a verv sitk prodmt 

Now Mu mo(h rn aiitomohMe Is bv no means a sifk 


product ^ UP from It ibe (lutomoblle Is a great coin 
nu n i il KUciess It luis Isiome an ivervday n**e**sslty 
us well as a nunns of enjovnunt And IjecatiBo of Its 
« normmis isipuhirltv tlu ])ul>llc Ins (oiiio to lusejit the 
pr* sent dnv nutomobJlr* ns n bIgliJt d* veloped finished 
v iriiiullv unlmpnivtible plee* of mechatiism True 
Mur* might be *(rtatn refin**m(nts and even ra<U*nl 
(Imngts In eertiMn fiiiliirts, siu !i as the traffli trans 
mission the four wheel hr iki*s Mil iHillrsm Mres and 
so on but s*> fur IIS the basic tUsIgn of the aulomoblh 
is con*ern*sl It has l>een tonsUU hmI as solid as the 
KfH k of (libraltar 

Sfiiiubou or oMur the rescan Ji engine* r has been 
gl\*u an opiMirfnnltv to pliici the inod*rn automobile 
in ii test liilH rtgurativi Iv si>eaklng In analyzing the 
malt* r Mil nsmub *nglni**r Ins mad* nimu-ruus dis 
(ovLiles Pop on* tldng, he has (akin up the features 
of tlu iiuidim iiuloinoblle on* bv *me and detormlneil 
wluMur tbev w*rL fundaiiu nlallv cornsrt or merely 
biHcd on eust*)]n That protsdure has lusn the opvnlng 
w<s]g< Just as It Is In (inv rewanb work Doing the 
suim thing In the same old wav \(ur after v**ar does 
not tiuHt wlMi tho rcseanh inglncers ilocllo a*nal 

esis^niH* 

TIun ttm the resenrLh engineer has tried a little 
flumislrv on the ntitomoblle He Ins studied what 
utuallv takes place in the luitomobilo engln* cylinder 
uiul Ins Uumod that Mun are two dlstln* t kinds of 
* vploslons — fine a vhdent d* t<jn itjuii v^hl(h cannot lu 
bam*ssed and wlihh Is tb*r*for* iiiuUslrable because 
It priHlut'LH 1 ‘ kotK’k* tlu otlu 1 n (.rndiia) expansion 
wbiili Is ham* SS4 d and cou\<itMl Info driving i>ovver 
Clumlslry bus nIiowti Mu Wav to olimlinitc the ‘knt>ck 
*'f Mu* violent i \plnslon In the form of a (**uHixxinftil 
of ‘ doiK for each gallon of gasolln* us*sl “I^iped ’ 
fud It Is said will is rmlt Mu use of higher ('em 
prosshms In automobile *svhn md high* r compres 
slons in turn will result In small* r engines for a given 
power Oiemlhtrv, too has l>e(n njipllcd to the nirbon 
deiMJslts In fvllnd*rs Tlie nal nature of <aH)on has 
Ihsu ditermlued and now we utl nlsmt to hove a car 
bon reituAor vvhhh nallv rtinovts *arbon 

Tlie meolianhal side of the imtomoblk has hein 
studied revealing muLh that is im'relv a matter of 
cuspun llie three-sp*‘ed gear shift alone Is a rhaUenge 
tit the research man, and ho has promised to answer 
In due course Tho c*sdlng of antoinoblle engines bv 
means of wafer Jackets and radiators Is anoMier feature 
wlikh the res* arch man refuses tti accept as a funda 
immtal, and already he has worke*! *uit lng*nlnus wn\s 
and means of welding *Hq>por rll>lMmB to cast iron 
tvllndera for efficient air cooling operation — doing one 
of Miose things fhat <nn t Ik* d*ine 

Tlie nut*unoblle la In the test tiilte Shortly we may 
expect still more startling developments than those 
already displayed to an nppre*IaMvo publh Itocausc the 
research engineer Is on the Job 
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Our Psychic Investigation Advances 

We Find a Medium Whom We Cannot Characterize as a Con- 
scious Fraud 

By J Malcolm Bird^ Secretary to the CommUtee of Judges 



The medium, ait tied for the third aittinji' by 
Houdini I'rom these bonda no earmpe wbh pen 
aible Note aeal between chair and bar«eboard 


INO FK( OUAUO Iv im liiilliin >(mth 24 
a nutlvt of NiipIcM and foi sevt ml jeiirn 
a reHldtnt of New \t»rk In both cllies 
ht huH eu1«»\od tlu patnina^H of Hr An 
selnio t u ( hl<» \N ho w tm pin sir Ian and 

friend to hiisaida l*alIadlno ilie nadiiMii 

iMirin^' tar last Illness Ibilladino proinlsid lo return 
to Dr \ u ( hit) 

Ihnln;, iH (idtntallv distoMretl in Mno uliat he took 
(o Ih nitstliiiiilsth iM)ners Dr Votrhlo f»«>k < harjtt of 
him with theldta of dtneloptiik him to a p<dnt where 
Kusapla totild ns* him 'Hu nsull t an liesf Ih indl 
laled liy an laitllta of ii tiphal Hlttln,^ "Itii Mno in 
this it Ih oinionsh ion\<nhnL to stHak as though all 
that oeiuis Will (omtsbd to bi i^enuini 

Nino is < lotia d in v.armt nts w liii h ha\L Iks n hi ai< lied 
and lleii Into a <linli with tli« Idta of iiiakinK it mi 
IKiHsible for him to ^<-1 etTMilvi frindoni of hands oi 
h In iht (ahliat Imlf a \aid or so from him Ik 
phuK il a tahh or anotlier (halt v\lrh bells tutiilMiurines, 
numiHt elt A fjiint red lit,Iit Is in tlu nsan Af b r 
a sliorl time Hn<iilnt< Is heard, followed bj a whispered 
iol(< in Neapolitan dlnUit Ibdladino s sob mode of 
HIHKH h The sifllnj, (oiisIsIh in i,(mm| pait of eonxu^a 
thm iHtwisn PaMadiiin and Mu dortoi who tianshitiH 
wlun Mure art I nttllsh Hpenklnj: sitterH (Kinslonalh 
()thLr controls slip In for ii ft w words On Ma plnsiial 
Hide all the appanitUH is fusl\ usid and in addition 
Mieie art laps and hand t lapplius Mowt of tills ennu h 
in nypons* to dlriH>i reepu^f from Dr Atsfldo hut a 
i,»Hid proportion is s|>ontMn(S)iiM SometlmcH Mure Is an 
attdnpr at iiialerlull/Htlon of bands or pmiiurtloii of 
d toi>liisio (Hitsph Mu < iihlni t Pnlladiiui promise^ 
i\ir\tliln 4 . in tlie ps\ilii( nitaloj, with tlu utmost re<K 
lesNuesK so ttml t\*n Mu d»K_tor dess not take her 

Hi lioUKl\ hiTi 

At the iud tlu (ondition in wldih the Ixmds are 
found Is hl^,hl\ \arinhh Oiui tlu\ wtn rut inlo 
fraenuntH and plied In a lonur \^ 1th the nusJlnm qultt 
fns wluriiiiKtn Mno Inning hecn Nuinhetl I>i 

\e(chlo pronoiincisl the demonsti atlon as IiIm most 
iiiar\eIons u hh \» meni tin ImplUallon Ih In^ that hf 
had been frtnd pH\(hliall\ rsiiaUv, T beUe\e tlu mpes 
are (onsidi rul>l\ disariaiikUHl This is mart sl^mlhiant 
with Nln(t aliuu In tlu euhinet and free from all con 
trol sa\( that of Ids bonds tlum with i meiHiini like 
Fowoll (Nr IFN nuc AMMIK an Vtlffust IfKiS) w)io 
idles kood control bv the sitters In addition to that 
of the ro|>es 

Wlien the roiHH approxlnmte tlu ir ori^dnal condition 
objection nnw houdtrid to the authod of t\lnj? usonlly 
(raploved flu niefllura wears h( uy mittens, each of 
which is MiWfMl, all around to the (smt slee\e The 
arras are tiun pludd toMther ho^lzontaIl^ etuh hand 
at Iho opiHislte cUjow and aiound Mils ensdiibie wire 
Is wrap|>ed from end * nd It seeins probable that 
tlie inedlmn <Kadd fre« ids sIhuiUIi rs from ills cent ns 
a prillinlnarv to remo\ink liands and arms bodlU from 
and slocvaa, and that the wire would then In 


Niire the perraanenci of thlH asHerahh until he was 
ready to return to it When I havt sat informally wlIJi 
Mno (lie (oat has been of amli cut tit and material 
UN to Hup|H>rt this sUKKestion 

Some tlnu* aft* r Palhidlnos death Dr Veochlo missed 
$8'"), und* r Inevplkuble * IrcnmstuD*i*s He asked her 
throujth Nino what stie knew alH>ul it and she sold 
she Imd stolen it explained for whom she wanteil It, 
und promise*! to npav It In Installments thirragh 
Mn<( Slie has made H«\iral iiaMrients, totalling $16, 
s*) Nile still owis< $M) In his psvchii mraiilsHik the 
doctor has preserved all the one-doUar bills obtained, 
tog* I her with niimenaiK other appttrts but a ten wldch 
hlie Is stated t*> lune paid *»n **m» (H'caslon Is mlsslnff— 



The ropes ns they looked at the beginning of the 
second Bitting 


Mu do* tor is no nilllloiiaii* Tlu ones an perfectly 
kfKid dollar hills If geauinetv |u4\(hl* thei are apisirts 
tiiiii md maleri)ill/Hrk>nH So 1 iisapla ma* get in dif 
htnltl*>H with the im)1I*s but not appannih with the 
IfdLral Secret Ser\lt*> 

Uill the maj*»r buHlH for iNgarillng Mno as n 
]ilivs!(al medium lb's in his mnnipuhiMon of the hells 
tiimlHinrlm and trmuiH t How N this done? Nino i** 
of (ourse, in trance nn*I doesn t know Dr \ecohlo 
N I I*>iir that It is engln*'ere<l b> Pnlladlno, hut be 
makes no suggesthm <o\prlng the moifuM optrarifti 
\sld» from outright fraud then are fiuir hypotheses 
whiih though thev will impress win* ns nlisurd are 
Millimih Hiipt>orted hi others 

T That Nino remains In his bomls the work being 
done by e< toplasmh structurew extrudwl from his 
nnatoiuv and returmsl at the end of the sitting 

II That bv a process of deinnterlall/atlon and re 
assembly *leflne*i no further than these W(»rds define 
it Mno s members are freed without disturbing the 
iKtnds used ns the physhnl to*)ls *tf the sitting and 
restored to their original status In a manner matching 
their remoxal 

HI Tliat such release and return Is effected not by 
demuterlullzatlon, but bv pausing Into the fourth di 
inenslon, which this hytmthesls presents qs a physical 


reality though not defining It with any precision 
IV That the phenouuma are produced by an cx 
temallKatlon of energy rather than of matter the 
*jbvioUH analogtea being with the light wave and the 
radio iinpuliiie 

All these thwirles have some connection with spirit 
nnUKiii hut it must be eiuphaHlzed that If any of them 
is realized It Is psychic regardless of the nature and 
identity of the o^ierafors Psychic, we recall, means 
nothing more than “not yet understood’’ 

If yye find the apparatus marked with the medium’s 
finger prints, If we smear It with some sticky sub- 
HtHDce un*l find this on the medtaiii If an electric clr 
uilt is closed through the medium’s body and the bell, 
if in any other yvay we show that (he medium has 
handleil the apparatus directly — then Hypotheses I 
imd IV are ruled out Wo may noi be so confident 
alsmt II and III however Indeed, one might wonder 
whetlier It is jHissIble to convince a spiritist that, in 
any given ruNe fraud rather than deraaterlaUzatlon 
or the fourth *limensl*)n, has lieen at work However 
on* altemplH this dlscrlinlnnilon, it Involves a very nice 
hahindng of facts, Inferences and pndiahllltles For 
instame when one has tied the iiitHllum so that one 
lioiies he yyill bo unable to get any slightest use of 
hands, feet mouth knees, client muscles, to«ialls or 
iNeiirowH shall total failure *)f plivslcal phenomima be 
laid to smoess In ruling out fraud or to bad psychic 
aimoHpliere? It Is eosy to Jump at an answer to this 
duestlon, but far from easy to demonstrate that the 
answer thus obtained Is the correct one 
1 his pnihh m as presented by Nino’s case, was 
limught before our committee In December We sat 
on thf 10th 14th 18th and 21st In our law library 
I he committee and the S<irntifii Amkjuoan were rep- 
rpsente<l by Dr Prince Dr Corrlngton, Houdini Mr 
T^emarliouru und myself Outside aid yvas had from 
Id Siegfried H lock neurologist, and Drs. G H SteamH 
iind VV T S Power** gejierul priictitlonem whose 
ohs*r\atlonK jind opinions were of great value 
At the first sluing we bad a very lorge cabinet, nine 
teel h\ four 1 h* medium yy*)re his oiyn one-piece 
unfieigarincnt and Dr UhKks overcoat Oloyes and 
vylre were used on his hands and anus ns described 
alHive The right gloye was sewed to tlie coat sleeve 
tlu lift lo that *)f the umlershlrt The nfiie used to 
lie Mno Into tlie <halr was loo Imnl fop best iiinnlpula 
{ConHnued m pttgc ii5) 



At the end of the eecond sitting, there wm every 
Indication that there hod been a partial attainment 
of freedom 
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Our Abrams Investigation — V 

A Statement of Our Findings to Date and the Prospects of Further Demonstrations and Tests 

As Reported by Austin C Lescarlnmra 

Secretary to iho Scientific American Abrams Investigation Committee 



<' - IHB longer our Abnutis Investigation 

continues the more we begin to 
wonder whether we are the imeati 
gutom or the imH^Htigaied Our 
original Intention waa to etudy at 
ftrNt hand the phononicna claimed 
fur a new method of dlagnoRU and 
^ treuunent known as tlie Electronic 

IlcactloUN of Abrams We fully 

expected this tnveatlgatlon to follow the usual scientific 
pnxredure which alms to establish the facts In the most 
direct and poaltlve manner We were prepared how 
e\'er, to make due allowances for tlu dellcaty of such 
forces and variable factors as might be Involved In this 
viensltWe technique lastly, we had reuaons to lielleve 
fimt Dp Abrams and other electronic 
prurtlUoners and exi>erlinentprs would l u, 

faUUtate our work In every wny by er 
tending their utmost cooperation, to the A FT 

eud that the truDi of the so-t'Hlled elec ▼« 

tmnlo reactions miglit bo establlsheil once !**i*^j 
and for all mtervR 

To date, and after four months of ** 

patient and persistent investigation the t ^ 

langllde results are franklv dlwippolntlng «i,d 

The cooperation promised us by l>r j If I 

Abrams himself has so fur fallen far 
lielow our expectations, for no belter reu s K. l 

son than the fact that Dr Ahrums and K. i 

ourseWea do not agree on what constl ' 

lutes a Sifentltic Investigation Dr ^ ^ 

Abrams Insists that wp must visit his wid 

lalxiratory In San Francisco there to wit 
noHs his work and become fainlllnr with ^ ^ 
electronic technique lie has impressed mw 

lids view on manj of his followers who 
have not failed to crltlclxe us for our re- of i 

luctanre to hasten to electronic bend « All 

quarters Meanwhile we have projHised a 
series of hlood-specliiien tests, which could *fc« 

be conducted at this time with the mini jjjji 

mum of trouble <tn tJie part of Dr Ahrams Abr 

as well HS ourselves and which would be 
far m<ire evidential than nnv series of whv 

demonstrations at the San Francisco lub- 7 Spe 

oratory JJJ* 

We have already reported our proposal g ji,, 

to Dr Abrams Briefly we fonimhiled n Uw 

series of blood sf>e< Imen tests to be under 
taken bj Dr Abrams under the same con « n 

ditlons ws be diagnoses dozens of blood 
specimens received from all parls of the * 

(ountrv und even abroad dn^ after dnv jv»l 

The siieolmens would l>e prepared with 
utmost care aoeonling to electronic pnic- r«i( 

tloe We would even iierinlt the sped 
iiiejis to be prepared by a represcntnff\e 
of Dr Abrnms, nltbougli eucfi pr«>ceduro ph« 

would weaken our rigid test conditions to he 

some extent 

The long and short of tho matter Is that b« i 

Dr Abrtuns, thus far, has refused to un 
dergo a series of blood-specimen tests, on Uiej 

the grounds that his flndlngs could not be L___ 

compared with clinical diagnoses inaa- 

much as the two kinds of procedure do 
not agree This Is rather pussFllng at this time, Inas- 
much as the various disease ‘rates*' were origlnallv 


trouble lo formuJatt a bb Mid s^iec Imen tt*st wblcb 
of tho most elementary tliuracter We wort to hn\c 
the cooperation of a New A«rk doctor who Is frleudiv 
to the K U A cause, suiiervlse the prepumtluii of 
the bIcKKt Mpec.fiitens. naw siiectnumM were to lx lakm 
from patients In tlu lust siii^ea tif tiilien uIukIh uinctr 
H>i)lilltK and j>erhaps oim «*r tuo other cumnion caiistis 
There csmUl i>e no qiUHtlon regarding the ucturaov of 
the ellnlcNil flndings — Indcsd any 1a\man could lUter 
mine at a ^,l^ln^e the true nature of each case I iirther 
more to makt tho Uat still more con\Inclnjs and to 
eliminate, If neceKNtir\ the (omparlson Iwluetn (lev 
tronlo flndings and cllnbul findings we were prejmred 
to submit a number of sjmv lujt^ns from the. same fmtUnt 
HO as to dfterniim wlullur the K U A. dlagnostb inn 


A FTER four months of patient and persistent labors, our Abrams In 
veatigation Committee inclines toward the following conclusions 
based on tests, demonstrations, observations, and Htatements given ir 
interviews and correspondence with Dr Abrams and his followers, as 
well as non-F R. A electronic practitioners 

1 Th« pmSUc evtr-MtiDiktM tli« dUsnaiitic And mrstlv* power* af E. R. A Plectronic 
worker* sdinlt that It* poulUUUe* ore for below the fontoetlc claim* wt forth bjr 
onthoalaofk writer* of K R A Itteraturv 

2 If B. R* A. 1* a genoln* techniqne then It 1* In It* very Infoney—^ntde nneertoin 
at tlmea, and laUeet to rhonac* from month to month mnch a* ■ l»honiU>r 7 eaperl 
ment 

S R. R. A doe* not toLc the place of older dtatnoeUc mothod* aceordins to nnmeroa* 

B. R. A worker*- Quite to the contrary It may he employed only a* an acceaeory 

In which connection It b dalmed to be aeefuL 

4 Aaramliur that tho •o<<aJled elertronfr raacOona do occur and that (bey represent 
recom liable and determinable raUsi the correlaitonH claimed between thcM rate* 
and cortain patholoflcol condition* are by no mean* proved The oMomptlon thot * 
rate of S7 correspond* with a typhilitic condition 42 with a taberrolar one etc I* 
admitted by pcrwini blsh in the K R A ronnclle to be entirely empirical 

5 E. It. A- dlitnoab If teemlnib luch ■ dellrate procedure snd b fraovhl with so 

many detrimental factors and variables that there b an ever present dengrr of qrav* 

error The preibratlon of blood sDcclmen* tho condition of the reagent and dlag 
noitlclan and other factors are claimed lo have a marked Influence on the area racy 
of th« F It A flnding* 

4 All K. R. A practItlAners are by no mean* competenl to make a satlsfaclorv dlag 
noel*. Many of them have proved unreliable in this work Pew of them are qualified 
according to B. R. A admlaslons to undertake a Hclentlflc test aimed at appraising 
the value of tfib techniqa* R’hen (me seek* a competent and authoritative test of 
(he Abramo tecbnlqne on the baai* uf which judgment may be formed a* to lU 
validity on# b tow that the (miy person competent to undertake the work b Dr 
Abram* hiinielf No other practitioner b competent lo make a detcrminaliBn on 
which Dr Abraia* seem* willing to have hb syitem Judged yet every day hU 
authorised dtaclpbs aU oter the country make thousand* of determinations upon 
which tho live* of their patients depend. 

7 Spectacular (ealarea such as determining the race of an Indhldual his religion bt* 
exact location at (he moment of diagnosis hU emotions and matters of the heart 
are not to be taken uerloasly 

8 There b a tendency on (he part of fc R A workers to modify the claim* msde for 
the oaclIlecUit treatment It b not cblmed to cure In the usual sense uf the 
word- It docs so It is cblmed reduce the potentiality nr ohmage** of the disease 
energy Whether or not a cure** b effected following the osciMorbst trcalincnt 1* 
a natter for nature s own forces which are now given an opportunity to function 
It we accept ERA beliefs. 

f There b a grave discrepancy between the crudity of the Abrams apparatus and the 
extreme refinement of the result* claimed from lb um As n specific exampb Ihv 
resistance boxee used ha»o an uncettmnty In the precise establishment of contact 
between iwllch lever and contact point greater than the nhmage dlfferenre between 
•ncresslv* polnb yet readings arc mads with the utmout confidence In other 
respect* too the accidental error invoked in the us* of such crude apparatus waold 
acMm to be greater than the differential between Ibe rates etc t > be determined. 

18 There I* mach confusion In electronic ranks regarding Ihe bail* for Ihrlr technique 
Dr Abram* and his followers hate hem using the terms elcctnins ohms waves 
phaae and so on rather looaely Nome are beginning U> rtalls* this fact 
11 E R A is not a satisfactory subject for a scientific investigation Numcroo* 
obstacle* are placed In the path of ln,estbator* until pstience b taxed beyond the 
utnoat limit Promise* upon pruiulM* *ie made while prvrlnn* time which might 
b* put to other use b being Inst X ct all the ahile we arc assured that FRA 
dcklres to prove It* case lo the sclen title world through an Impartial and t™ly 
sclmtiflc body of investigators Vie h«>e presented E K- A the opporlonilv Will 
they accept it? 


wuuld tlictk Up sn< 1 1 Hsfiillv un hi'- usvii 
r Innllj (uslniiillft (lit rn ii(t r hllJI fiirrfn^r (la I K A 


One HortI reifflrdUiff a \lftlt to the Son Francisco 
ljilx>nitor> uf Dr AhramN We appretiale the invlm 
rlon We nlH^ >et atnll ourselves of same. If It Is found 
to l>e ii ueoiMHnr> pruoediirt later on In our InvestUcn 
tlun Howt\er foi tho time Ixinjs u xlwlt lo the San 
trantlwu laburatury In tpiUo utineriHHur\ and beside 
llio pttint \\ e uro Interested first and Inst In the 
elettronle roacthtns from n drup uf bluod — In the teth 
ni(|ue ItHOlf— und not In Dr AbraniH himself except in 
far QH he pnullees the tletirunlt ttH'lmlquc Dr 
Ahrams, if wt understand the inntttr t^urrettly by nu 
Duans has u niunujxdy on the elerlrunlt rent lions, and 
lu liiih lauklit Htvtrnl thousuml doctorH how to elUlt 
and Inttppixt the reaclIunH Thai IvlfiK the <afte we 
fl el oulhd uiM»n unoe mupe to slate that u< can tent the 
vaMdttv of K U A elalnm with tho coop 
— ■ ' ■ t ration uf onx HkilUd ERA worker 

Meanwhile >u art se\erel\ trItIcUed by 
m» In 11 A workers and their patients Wh> 

lusions do wo mil am^iit Dr Abrams claims with 
Vfn ir ,,at further luiu inasmuch as no furtlier 

eris as o\lfh*nco Is re<iulred? Whv bother with u 

schniilh Invest ikatiun when tins of thou 
}***^*j|* sands of cured patlenls pn^nt undeniable 

^ (viflen(t uf th( (llhiuv of ERA? Why 

ineartain do we hc'sltatc to (fu to San brandsco 

r ax pari when we have been *«» [K^rslsientb nriped 

lumaroaa 'Vlsll to prevent 

ccesaory this ^froat (rutii from ladng revTuIed to 

RnfferlnK huniimllj? And wu It kocn As 
^**T atII* Hunilnj, f(>r tho sake of argument that 

n that a F R A Is a t-eniiim technhiue, the world 

*■ at lar^t must wonder wh\ so many ole 

with so Hint loN and so iini(h eonfusiun are cast 
of gra\« Into the \er\ face of ull Invc^tluraturs 

accuracy *’*‘’*^ htitr to US Dr Abruiiis an 

noiinci*M his departure for the East ourh 
<fl«ir this jr«r at whhli time ho promises to 

fpcmlaing nu thuds before unprejudletd 

f teat of scientists In the sane wav us olher in 

k 1^ D r* nenutors Imvt done 'Ihls, to uur mind 

aiion on Will do much to darlfj tht present un- 

-nlr^uiKin forlunate situation PenUlnR Its reullyA- 

tlnn wo hiivt no furtht r coiMiinnt 
gion hi* As rei,nrdh V R A prat til loners in 

If heart ^eneiul WO ha\( luid nottdn^. In the way 

nsil* foe exttptlon of the 

« of ths Dr \ < phodi rtivulcd in our November 

imem”# *''‘*''* more U \ prae- 

function tltlnnerH arc now orkinlzed into various 

HCMhiU's and assoehil hms fur the piin»hse 
npib th* dose r tooiK ration uiiioiik IheinselveH 

^ contact Ah a conHiMiuence individual K It A 

prutUlontrs have h^^n dUctuirnced from 
us waold ( (iniK rating, with Uh ns indfvidnuls From 

now on all otlidal (ooixratlon with tho 
r*wavcS AvrrRHAv AhraiiiH InvpMijpi 

lion doiniiiltt( ( will lmv»- ht come from a 
tumrraoB (oiiiinltfti. dulv apiHiint* <1 bv the r< spec 

?h"mlMht d(Htrt>nl(_ urKunl/iilIoMs While we 

FRA ninv he sinct^sful In rectlviiit S(um co- 
il*' 'will o|Mriiilon here and tin rt from Individual 

pnirtllUmus Jt Is ts rt lin In iidvanot Hint 
siKh prmlh* wlllbt cllsmurain^d In F It 
■ ■■ A ami Hu n suits If dvtrlmentnl, will be 

n pndhilt d 

At least one of tlu I U A nsHoelatlona Is (tolnc 
about tJjIs work in i lutsin# nm like manner so it seems. 


determined by taking known clinical enses and working 
out tholr electronic values Today, however, the tle< 
tpoiUc diagnofflfl and the orthodox diagnosis very often 
fall to agree, for the reason, we are told that thev 
are haned on divergent teehnlques If “A” once equalled 
“B,‘‘ nt thto time no longer equals “A‘ yet we are 
asked to accept the established “rates” for various 
diaeeae conditions ah flnnl Furthermore, we are naked 
to beltove that the electronic dlaipioals Is far more crlfl 
cfll tlMin orthodox methods, ho that It often dlacloses 
dlHecieed condltlonw In their very Indplency, months 
imd even yearw before they are develop^ to the point 
where they are dlftcloHed by the more convenflonnl dlag 
norts. Hrace another reason whv ERA findings so 
often fall to agree with the obvious facts In the case 
To make matters still worse, Dr AbraiUH has on sev- 
eral ocORftlonB asked his leading men not to make tests 
for a» Severn! weeks ago we went to considerable 


dlagnoHtlcliin whh to U luniDlud wlih \ list of Itii 
several (lIscamM rtpusdildl hv tlie sihiIiiuiik hm wt If 
as th* riuiiilier of hIiiiH ti Ino an Wtuit (*mh| !m_ 
simpler nn<l fnlrtr-' How dementarv coinpinil te tin' 
evei \ da V wonders of 1 U A dlncn^wlH’ 

lust UK wt wtn on Hu very threslmld of makint. a 
genuine Hsl with a gninini E II A dininutsHv hm 
under gemilne T R \ (ondlHoiis uin hojK •* win 
HUddenlv and unesjxHtullv sluitteiNd hv word thrmmli 
the dlagnomh Inn H n pn*s( ntative (hat l^r Abrams li id 
(elegruplied the dhignoHih i in, forbidding Hu list Our 
dIsapiKdntment was Ihvoiu! dtscHpHou \< VLPtheless, 
this caw in (v phTiI of Hu nernl f vaslvent sh of F R A 
mt n and. E R K lechnhpu In the matter of Mubmlltlnc 
themselves to honeRt sin o re cnnvlmlng InvesfIgiHon 
More than one Invisilgator has lost nil patience in trj 
ing to get to the iKvttoni of the electronle reactions of 
Abruma, and has given up ihe subjeet In utter disgust 


All its imnilierM hiivt Imui (pp 1 1* d hv means of nn 
( hiliuratt (pa sHr»nn iin , rxktirdinj, (heir apprnNal of 
h R A cl iliUH ind proviihh ixisslhlllth s The ctuise* 
<iu(m< s(( far is (tmf man\ (tf the more fantastic 
I U \ tlainis havi bet n denltd, and we an» slowly 
lull surtlv gililPK down lo tlu l>ednM k of the matter 
As for our four numths of Investigation we have 
lu < iiiupllsht (I inert th m would api(e*ir from surface 
Indlculh^ns As Hu rcHuliH of nunu roiis Interviews 
<U monst nil lolls studlis of ( usi hlstorUs dtsousslons 
vvlHi 1 U A wtirkers and FRA invt tfors and 

1 U V e\|K rlmenti rs vvt have (stuhllsIuHl dt finite 
findln;,H regjipdlnk h R \ wJikh are piihllshod In the 
nf ciuiipanv Int, H»t These findings stand as stated htre 
unless Hu V can lie Khattered Hirough tests (tr positive 
pioof to the contrurv Fur the moMt part these flndings 
nn In full accord with the I)e!!efH of tlu more conservn 
live E R A work* rs themst Ives 
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jMlTriNO all (.(tnfusing de- 
tiill, Hleoi» niHy l)e defined as 
H i>epiodlculIy recurring Mtato 
rtf the anhiiul orgHnimii during which all 
j nmstlous nctlvitlca am MuaiKaided From 
ihe viewiMilnt of aolence however, this 
definition !'< not witlsfactorv becnuHe It is Ineoiiipleto. 
It gives iiu rt Ij (he mgutlve charuct* rlstlc of sleep the 
ul>s4 net of cnnHi Iuuh activltv w llhouL stating what 
a(timl1> taki»M pluro during, 8let|> That sleep Is necea- 
siwif to tht iiDlinul organlHMi vmih rotiiinon knowledge, 
hariusj from experli'flce laanv thou'<ands of years ago, 
hut even now the nuslerv of tin why and wherefore 
of aiefp remains partly unsolvetL 

In a feeneral wh\ It wiih recognized long ago that 
sleep In a r»erh»d of n»Ht during whhh th< b<»dj rt covers 
the vitality dtpletcd hv the phvsUnl and imnlal uctlvl 
ties during the preceding i)erl(al of uwiikem*ss and the 
Narltiiis tisHues rt'guln tlielr nornutl ntah by the ellni- 
Jnatton of waste prodm is and the building of new 
llnsm The exact nature of the chemical and phvslolog^ 
Ual chimg<*H Involved In this process of rcntorallon has 
Imsh Kindled with great care In recent years and many 
liniHirtant facts have been aHcertulned which thp«>w In- 
teresting light upon the metabolisro of the animal 
orgiinlNm and, more Hpeclflrally un the part assigned 
by nature to certain glands. 

One of tho rnoHt Important discoveries was made In 
the (ourse of Investigntlons (oncemlng the pre-natal 
life of the human Infant It was found that neither 
the hhK>d nor any other part of the human foetus cHin 
taln(.d (viai the sllgtitest trace of fr«» Iodine, ex<tptlnff 
In tlie linr»erfectly developed thyndd gland As it was 
already known that it is one of the fimctlons of that 
klnnd to extract iodine from the hlood and to supply 
it when and where It is required to counteract the 
toxic effect of the polK<mH and waste products generated 
or cast off by the tlssm a of thi Istdv during labor, the 
abernce of free Iodine In the unborn child le<l to the 
Inferinco that a definite relation existed hetwt'en that 
fact and tho restful pi riod of nine months of unbroken 
sleep whlih the child enjo\od prevknw to birth It 
was found that the imiaiular effort of the newborn 
child s Hrst cry immcdlntclv stimulateil the thyroid 
gland to send a supply of the powerfully anil toxic 
Iodine through the body of the child wunteractlng the 
poisonous effect of the fatigue products generated by 


What Is Sleep? 

the activity of the musclee and other tisanes Involved. 

It is well known that infuntJi, during tho early port 
of their life, require a great deal of slec^ far more than 
the mature Individual ThU may be accounted for by 
the faK that In the new bom child the thyroid gland 
Is Imperfectly de\ eloped and* therefore Incapable to 
supply an adequate amount df Iodine The gland soon 
becomes exhausted, the fatigue poisons paralyze the 
nerve center and the Infant falls asleep During the 
long i)eHod of rest the thyroid gland accumulates a 
mw supply of Iodine with which It can provide the 
organism during tho next period of awukeness As the 
child grows older, the povdr of Its tlorold gland to 
supply ItKlIne increases , brain and muscles of the child 
become capable of greater exertion vilthoiit fatigue, be- 
muse the gland can send more lodint Into the system 
to c<junter«ct the effect of the poisonous fatigue prod 
ucts and, as a reMUlt, the child requires less sleep. A 
child whose thvrold gland la defective and does not 
supply Iodine will necesaarUy remain ph>slcany and 
mentally Inferior 

The results of rmmt research seem to Indicate that 
different t>pes of men require different amounts of 
sleep end that the amount depends in a large measure 
on the relative balance between tho thyroid and the 
Kuprarmal glands on one hand, the pituitary body and 
llie sexual glimds on the other The adrenalin accreted 
by the suprarenal glumla has a strongly stimulating 
effect cm the thyroid gland and its see retton of Iodine 
and, at the same time, cautMM an Increase of hlood 
pressure hv the <‘uDtrHctlcm of the blood vessels. Men 
whose Ktipra renal and thyroid glands are healthy, and 
act In ctllclent hurmnnv are tnvuriahly high-strung 
mercurial, mentally and physically extremely active and 
recjulre much sleep. Their thyroid glands s«id an 
II hun donee of Iodine through tho system to counterac t 
the poisonous products of muscular and mental fatlgtie, 
hut, having become exhausted by the exacting demands 
on their ability to supply iodine, they require a long 
period of restful sleep to recupenite Adults of that 
type usually noed from efjAt to ten hour« of sleep 

The extreme contrasting type which is found among 
the northern races, requires, as a rule less sleep. His 
phyKlcal and mmtal activity is slower and lean Intensive 


mtA mnket comparatively lew demand on 
the Iodine raaourcea of the active and ef- 
ficient thyroid gland. Men of that type 
are ttaually of larger and more powerful build than 
those belonging to the southern races. Though aloarer 
In thetr physical and mental activities, tbe^^ are by no 
means 1 n tel tectu oily Inferior Their life prooesaes move 
more slowly, their energy is less rapidly used up and 
they often retain their faculties to a great age. 

In the light of tlie results obtained by recent research, 
sleep may be defined as a periodically recurring state 
during which all conscious physical and mental activi- 
ties are suspended as the result of the toxic effect of 
the fatigue products accumulated In the muscle and 
nerve tissue and of the Inability of the exhausted 
thyroid glund to supply the lodin« required to cotiBter- 
nct the paralyzing effect of the fatigue pofiona. As no 
further fatigue products are produced during the period 
of rest, the thyroid gland, continuing lt« activity, Is 
enabled to catch up with the demand for more Iodine 
and to accumulate a reserve supply 

Man’s Erect Posture 

T he BritUh Medicfti Journal for March 17 contains 
en article by Sir Arthur Keith, on ^'Mun's Poeture 
Its Kvulutbm and Disorders." Sir Arthur points out 
that extinct forms of man Indicate that the up- 
right carriage of the head was evolved later than the 
human form of the lower limb, of which Uie origin 
must be sought In 9Hocene or possibly Eocene times. 
Three phases of evolution are distinguished, m the 
bylobntlc phase the gibbon was differentiated from Us 
cousins, the Old World and New World monkeys, by 
itoBtnral adaptations of bemes and muscles In virtue of 
which it was orthograde and human in type us op- 
posed to the pronograde monkeys. This dlfferontlation 
I>robably took place towards the end of the filocene 
period. The troglodytic plmw was represented by the 
great anthropoid a|)es, evolved from the small onthro- 
poltlK pmbably In pre-Miocene times In the pUnti 
grade phase, structnral changes were confined abnoet 
entirely to the lower limbs Seeing that man shares 
BO many characters with the great anthropoid apes, 
the author held that man Jh one of several aberrant 
branches of one great stem which began to break up 
Into the various fossil and living forms at the begin 
nlng of the Miocene or the end of the Ollgocene period 




IIM rw.'ent disco verv of haf 
niuni the latest addition to 
t he list of chemical ele- 
ments, U a romarkaliU UIuMtrution of the 
wonderful poHsltilUtles which rest In the 
scUnMfit application of deductive methods 
of rtwanh In chemistry The story of the discovery 
Is a vtrltnhlc romance of wlcnoe 
The disciwery of hafnium which wasnaiufd in honor 
<if Copenhagen, the capital of Denmark (culled Hafnla 
In Its Latin fonn) was n()t on ac<ldi*nt hut the result 
Invest Igutlons based uixm diductlons from the latest 
and most advanced conceptions of utoinU structure 
made p<)s«lhle by the discovery of the X rays by 
Roentgen, tho InvcutUm b> von Laue of a metlKHl of 
ohtnlnlng a spectrum of the shortwave InviHlble llglil 
lavs with the aid of cr>HtaI grallngs, and tho Ingenious 
thcs)rits conc*emlng the pcrlodldtv In the arrangement 
of tin eleuH-DtH and the Internal structure of the atoms 
conti United by Me>er MendcleJelT Rutherford, Hohr 
and the late physicist Moseley, who met with an un 
tlmelv end In the trenches before Gallipoli during the 
great war 

In 18(10 MendelejcfF and Tnithnr Meyer presfmted to 
the sclentlfli world llulr discovery that the elements, 
when placed In tho order of aHc^ndlng atomic weight, 
showed a ruiuirkable regularity of perhHlIc nature, each 
element resembling most closely the eighth element be- 
yond or before It In the list From the results of sub- 
»H<inent Investigations the concluKion was drawn that 
uU the properties of the elements are periodic functions 
of their atomic weights Certain Irregularities and 
Inconsistencies In the periodic aystem could not be 
satisfactorily explained, but the fact that three of the 
blank spaces in the periodic system were afterwards 
filled bv the discovery of gnlMum scandium and ger- 
manium, which showed physical and chemical charac- 
teristics cloBclv corresiMindlng with those that Men- 
delejeff bad predicted for the then unknown elements, 
strongly supported the wnindness of hl« theory and the 
significance of the i>eriodlc table 
Tho discovery of tho Roentgen rays opened a wide 
field of research ronremlng tho Internal structure of 
the atoms which, until then, was merely a matter of 
scientific speculation In 1012 Dr Laue of the Uni 
versity of Zurich discovered that the invisible X rays 
could be refracted by means of a crystal grating to give 


How Hafnium Was Discovered 

a spectrum that could be made risible by photography 
Two years later Moseley, using different eletnents on 
the antl-catliode of tho X-ray tube, found that the 
higher the atomic weight of an element, the shorter 
Is the wave-length of the characteristic X rajs. He 
also found that, wlien the etemoiU are arranged in the 
order of these wave-lengths, whole numbers con be 
nsslgntHl to each which are inwrsely proiwrtionul to 
the sqoaro roots of the wave-lengths of corresponding 
llnt*K In their \ ray spectra. These numbers are called 
the atomic numlicrH of the alements. 

I,atir, u simpler InterpretatloQ of the physical slg 
nlficunc*o of these nuroberf was found. In terms of 
their electronic stnuture. Bohr, a Danish scientist, 
claborHling Rutherford’s electnmlc theory of atomic 
structure, devclojied the doctrine that each element has 
as many planetary electrons In Its atom as there are 
units In Its atomic number The nucleus, according to 
this theory, contains both negatlvelj charged dectrona 
and positively charged protons, with an excess of the 
latter, and about It there rotate orbltally enough 
‘‘planetary’ electrons to sMke a balance between pro- 
tons and electrons for ths^mplete atom Hydrogen, 
fop Instance with the atomic No 1, has onlv one plane- 
tary electron In each atnm^'; helium, atomic No 2 has 
two , and so <m up to uranium, of atomic No 92, which 
has In Us nucleus 02 more protons than electrons, and 
Is made electrically neutral hf the presence of 92 plane- 
tary electrons. No more than two electrons revolve in 
the orbital range nearest tbs nucleus, no more than 
eight In either of the next two, and no more than 
eighteen In either of the next two 
Tho Hat of elements arranged In the order of their 
atomic numbers showed a brmk after No 71, th« 
meat lutecium, the last in the known series of rare 
earths beginning with praseodymium, No 69 No 72 
was larking and it was ^ known whether the un- 
known element would prove to be one of the trivalcait 
rare earths or not Accepting Bohr's theory, that the 
element No 72, could not be trlvaleat but puist be 
quadrivalent, D Coster, a Danish, and Gecirge tkA 
Heresy, a Hungarian cbeinist working together in 
Copenhagen, deduced that the unknown element would 
probably show great reeemblaAce to etenmt No. 40, 


Elrconlum, also quadrivalent, to vridch, 
according to the theory of Bohr, It must 
be closely related 
Patiently the two investigators examined the Xray 
spectra of all zirconium minerals and chemical com 
blnatioDS of zlrinnlum obtainable and In each case they 
found in addition to the characteristic lines of the 
known element, Mn«»s of another, unknown element, In 
tlie exact position where In accordance with Bohr’s 
theory tlie lines of element No 72 should be By a 
careful process of elimination the two scientists suc- 
ceeded in separating the new element, which they 
named hafnium, from the zirconium, its Invariable 
compunton and obtained It in pure form It la quite 
commem and forms a[q;>roxlmately one one-hundred 
thousandth part of the earth’s crust 

A Corkscrew Railway 

A mong the features of the Rrltlsh Empire Exblbl 
tioo at Wembley will be a striking idea In railroad 
propulsion, devised by W T I^wls and B K. Adkins. 
Prellinlnary work has been started, and the installation 
is expected to be complete by April The top sketch 
explains how the single cars (the system permits of 
coupled trains when desired) close up and slow down 
BK^roechlng a station, creep through In contact , and 
ag^ open out and accelerate In leaving--the whole 
cycle being very smooth 

The middle sketch shows the cars at a staUon, where 
passengers merely walk In or opt, the ears being en- 
tirely open on the platform side to give maximum ac- 
cesslMllty (hie method of driving the spirals is also 
Indicated, seven electric motors like the <Hie pictured 
providing the railway's entire morive poww^ 

The large drawing, giving details of car and track, 
showa hi the left foreground the ingenious bearing 
which is Interposed without breaking the centUralty 
of the tpirsL At the tight Is the further modtflcatlon 
used where changes of gradient or dlrectton occur 
Approximate details for the WemMey installaUcn 
are a total of 80 cafe in a t2D0-fooe UnSi a ruSb-servloe 
qwed-range of 2Mt to 20 mi)«s per houri obtained tqr 
rotating the spiral more quicitiyi Mx or peven stations 
with cortespondiBg motors totaling some 400 berse- 
poUrer, and a capadty In eadk car of t$ passengers 
seated and twelve staodlnip This givm a Um capa^ 
of 16398 passengers per boor past a given potat 
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Remolding Our i Civic Clay 

How the City Planner Guides the Previously m Misdirected Growth of Our Communities 

By A G. MM IngaUs 


N “Pm h Tnm H Cntiln» Topsv “Jos Rrcw “ 
Thnt Is Iho trnuhle with most of our 
titles and U Ih the si nii^litoninK out of 
'i tipsy that is einplo\mont tt) Iho 

irHiril)trM of a (.onipnralh* !\ np\\ prt»fH»- 
ftlon — that of tho tUv plnnm tk r'lt\ 
idimnlnK sufr^ests the ln^ln(; out of m \\ tiths Or it 
tilt tniitlou of tlvlt tiinup'i and stiet^tat uhtr 
\ls(aH Mainly it Is nt filler Midnlx i( Is uhaf riilRhl 
be calltHl tlie re plannint: of (\ls(lnu tltks s<i ttmt the> 
niaj lie latter plaeeH to ll\t in and so tliut lives and 
momy innv lie save<i 'I ht cltx plimner 
cannot cut and hIhsIi He would Ilkt to ^ A 

but tho tfiTpajers cannot afford it He 
inuHt Under Ids hands a clt^ must 

tsHsaiM phiHllc, but tlie renioddlnt^ of the 
clriv must be dont slowly 

The 1 tvluk out of Washini^ton D O . 

WHS a wonderful tidnt, and a wonderful 
opportunity but of siab qllles planned 
from the start tin <ltv planm r (b als w itb 
but ft w Gar> Indiana was nik b a rlf\ 
and so were Tatld tin futiiri capltnl of 
India and Canlx rra the federal distrht 
of Australia, whUh was laid out In the 
wlkUmeHK, a (kan sliiU fiom the start 
Of Hudi Jobs th< re an far from eiioti^jb 
to ao aiound Hut tin fl(\ planmi has 
bin lUInK to make therefor* b* tiK*s old 
(libs that bn\i v^rown up wronc and trks ^ 
to rl;>lU tbiin Such work Is not \(ry 
romaiilb und not mtv stN>ctacular but it 
))a>s and It Is dtskhdU inter*.silnR In the ||m||^^ 
wns* thal It is a htnibbl^ against iior- L— — — — 

plexln^r dMIkuIlk»s Tl 

Tlie (Hi planner is forced to make the 
Is St ofwhal he has to Work on H* < annot ask taxp**' < rs 
alwa>s to Indidt^c him In tlu most Id^hh (bNirabIc solu 
(ion of a >,(\en problerii, Iasa(i‘^( (iivOy often lluv lant 
and wont aflTind It KnowlnK lids he tak(*s tht next 
last solution and sonuhow mak(s a j,o of It While 
he is on the job be (has all (hat be can uet sanction 
for and Ih fore lit pot*s ho leaves wltii his (Ii*nt i de 
(ailed plan width repr*H*n(s an ideal or dlstanl jtonl 
for Its (l(lK*ns to woik towards Tlx n as th* vears 
j,o bv and (be city planner tets old and dies and prop 
<riv det(rloratiN ( noiijch so that It muv hi tom out 
(be right changes iiin\ bt made l>acklng siuh a 
dertnlte and agns d itlaa as a common focal )xilnt for 
many minds iieoiilt will alwavs work untons( lousI\ at 
( roHs punios* H und thus onr (Itbs will nmain bodg**- 
iKidgts without System Th* tlm* to*utcb Ham Is wlan 
th*> are joung As th* twig Is ImlliUHl, so the tree 
Is Isnf “ 

Sooner or later the peop]( of most communItioH arrive 
at the con vk lion that tiu Ir phx si* a) ( nv Ironmtnt Is 
growing up wrong, that It Is sIowH (TvstalU/lng In 
forms that ar* hard to aller bui wlibb mvtrtlxU^s 
must be altered Th* job will nevtr g*r iasler It vxlll 
alwavs IsHsune bardtr Soim tldng musl 1 h‘ done about 
ir lliev (Uslde and so the professlonn) planner Is tailed 
In to look tb*» job over 

< Itj iilanning Ims bt'cmne a profession Its members 
do nothing * Is* And tlu o\i>erI*n<* tliev get in work 
Ing out the proliUms of one dtv nr*' Invaluable on 


those of the next Yet, no J 
problems are alike E\ery ’ 
Bludkd on ItK owm merits* 
not n matter of dnj« nor of 
consultant haa to get to 
tlent before he can operate 
nmre of a scitmc*' of It ihna 
In* lined at drat to think In 
he thinks *ip to {nvestfgaCe 
* ur to most of us be 
them for grunted A 


» Municipal Building, part of Sprlngfleld'a new ctTle plan 

an tnginwr-or he emplova engimvrs or U In partner a 

ship wltli Hum In anv (UHe, he must an*l does know f 

municipal engln*H*iIng while in the matter of matdiinfi: v 

wits vs nil iMitlildans und iieopb with a\**s to grind h*i r 

has (Id Ills *v(^l*H(h n* has made (unful studies of Ii 

his work Indh from a thtoretlcal and a pnullcul stand- 
point II* has saturatid lilinadf for ycais In Ita stteclal < 

llteiutuie, of wlikh there are niunv live-f*K»t shoheB f 

And lit has learn* d to <alch tlie point of view of the b 

averng* dtlwn of the average city vslthoiit losing the h 

sense of (Utadiment llml Ih longs to him be*ause the o 
new <lrv Is utterlv sUange to him at the beginning f 

When he Ims been employ e<l t(» diagnosi and remedy a 

th* (HMibkH of a (ommunltv tliot 1ms deddiHi that It h 

needs ids services th* city planner < (insiders evtrj a 

thing ptrtalning to th* job under a number of heads h 

These are streets transportation of rasiple trans 
riortadou of i^oridK factories und wa* ehoiiHos , food f 
suppiv and markets, water supplv und sanitation, o 
housing recrmllon parks, bouhvurds mid tree-idant t 
Ing urdilkslure laws und flnumlng From this It a 

will Ik* evbknt thnt Ids work toudies on the Ilf* of the a 

dtv coniimmlty almost In Its ever> aspect and that In b 
this nganl we have (ome a long way frtim the two 
rather prevalent Ideas thnt city planning Is simply the u 
la\lng out of new cities and the <I<slgn of eU^ganl dvlc ii 
centers for old *»nfs k 

Tv ideal of the lalvors o|^ ft professional city planner n 
are those of a New York <iorp*jrat!on of * tty planners 


• two of the^Q whose members arc In the bnslness of •eUing technical 

[ on** has to bo advice to communities Tliis corporation took a con- 

Thls study Is tract to Improve the dty of Sprlnjrileld, Mass. In 1013 

w*‘ekR for the the principal streets of this city had become badly con 

know hlH pa- gcHttKl, the approaches to the big railway station were 

He makes much Inadequate, the waterfronts were being used for unde- 

one would be sirable purposes and the city hod become a mass of 

fact, the things blllbnur^ and advertising signs These ond other mat 

would never oc- tors came to a head and forced the creation of a city 

cause we take planning commission consisting of three city officials 

Generally the and five citizens. This committee set about Its new 

; dly planner Is work energetically and recommended several prelim- 

inary works such as the pre^voratlon of a topographic 

■ widening of certain atreets and the employ- 
ment of experienced city planners to assist 
In crtatlng a broad-gage scientific city 
plan In 1921, after a kmg delay owing 
^ to the war, tho commission was sup- 
planted by a Planning Board This boaM 
set about Us task by asking two or three 
city planners of wide experience how they 
slamld Sturt As a result of the advice 
given four leading eltv planners w*re 
asked to come to Springfield Irsik over 
tho city and write a rejMirt as to what 
they tliought the planning board could do 
and, roughly how mu<h It would cost 
A little later a contra* t was signed with 
a cll> idanner for a sum of ulsiut $40,000 
to prepare a compreh* nslve tltv plan In 
addition, anolh*i Dot*Kl city planner was 
^ retained ns an advisor Working for the 
planning *or)>oratlon from five to 
forty men were employe*! In presrtitlng 
icld*s new cItIc plan the rcfpiUed data in mat»*ninklng and In 

making diagrams, tabulations and studies 
or U In partner as well as In th* impnrntlon of reiairts In all nearly 
il and doeM know four thousand maps, charts, tabulations and studies 
liter of miit< liing w*re made and 25 reports were written making up a 

a\**s to grind h*i rather volu[i)lnoua rejHirt on whnt should bo done to 

unful sludieM of Improve lUiog conditions In Hprlngfield 
i pratilrul stand- It Was found I hat Springfield was topical of other 
aisln Its Ktierlal illles In lls growth Publb garages, stores and even 
llve-f*K»t shelves factories had Is'en invading residential districts, num 
it of view of the hers of uparinuut houses hud lieen hullt out to th<^ 
Ithoiit losing the glroet line and to the side lot lines In the heart (^f the 
him be*ause the open, reskbnee blocks where the homes had ample 
the beginning front and side lawns bactorles had Invaded dwelling 

noH( and remedy and tenement blocks and had spoiled good business 

H decld**d that It streets I Igbt storv buildings had been springing up 

<*»nslders evtrj among two and three-story buildings In sum the city 

lumber of heads bad been growing without ordtr and wUhtml Ulrtatlon 
►f ms)ple trans Here, tlun was the opiK)rttinll v for zoning In a 
afchoiiHos, food few vears every emtimunitv will regard the necessity 
und sanitation, of ,fioning just us tliev regard sidewalks or waterworks 
s ujid tree-idant toduv The tninstse of zoning N simply to conserve 
X Frotn this It all (hat Is l)est In existing conditions und tendencies, 
m the llf* of the tuad protect proiH*rly against the harmful use of neigh 
ipeit and that In lM)rIng pnqwrtles 

ly from the two In order t*) learn the fads with regard to the char 
Ing Is simply the m ler and Intensity of use and development of each 

n of eU*ganl dvlc individual pntperiv In the dtv live or six men were 

kept buKV for months collecting this data on some 400 
>nal city planner maps These facts covered such items as the use of 
of * Ity planners {Continued on page 139) 
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The new •IternatlnE-curront motor whi^ comhinee the advantaKo of former type* without their diaadvantaeea Utt The Fynn Weichael motor eomplete 

Ctnttr The rotor or revolvinK member Right The atator or atatlonary member 


A Motor That Solves the Power-Factor 
Problem 

I N dirGct-ctirrwit work tlie i)o\\er ttiPiiHured lu 

Is the product of the lolts aud anif>erL'< in the dr 
cult In alteraating^urrent Mork, howevei fids Is 
only true when the current and the |>oten1ial are in 
phaec If the <urreat either iascK or leada tlie vuIvuh 
H ho\vn cm the volt aud aiiiiuefer'^ wilt not lie true slmul 
tuneous values TIium (lie pfiwer in an alteinatln^ 
current circuit at any Inxiant Is the pntdui t of tla 
siiituJtimeous vuiuts of turrtnt and iMittnilal and the 
voiiH and anUMjres showTi on the reconlint Instniiiants 
nnUHt lie mulMpUcd tojsOlher and their prodmt nndli 
piled by a power fncitir before the true watts aie olv 
talned 

Technical as all this inav «eein — and It Is lil;<lili 
tecluiltal when reduted to tlit cold lautlieinarii s of thf 
thing — it Hlinmcrs doven to die f\er\du\ fact that 
pttwerfattor has an liuixirtant lieariug on ckHtrhal 
instuUndons A low isiwer factor on a svattm na ms 
greutli reilucod eapaclij of generators, iransfoniHrs, 
transadsMiou linos, etc and iKM»r nguladon oi the 
entire s>«tcin It is, dierefon liii|M)iian( to keep die 
power factor as Idgh as ixisslhle 
Within the last few jears central station managers 
have begim to rcallzo more and inou that a loiisldii 
able pTo|H>rtion of ihelr cspdpment is Idle as far as 
an> return on the Investment is concerned, waiio huge 
dlHlrlbutlon 8}Htems showing as much as 20 pi r cent 
or more of the total Investment producing no redirn 
due fto!eI> lo the low p^iwerfiutor of the cornu cted 
loud One large centiul station alone slmwH an in 
cruised Invest mwit of over ten million dollars due to 
live low power factor of Its load lids is auomisinled 
b\ an Im reuse of opeiatlng costs ImUidlng Udh In 
terest on excessho Inu^stuunt and netiial cost of excess 
lossts In die generating trnnHndssion and dlstrihutlon 
B) Stems of upproxlnialely two million dollars Stating 
tht matter another way, If tlu load on this central stu 
don were a unity power factor load — with current and 
potv^tial In iwrfect phase— Us >early net uvtJiues 
would be mairly two million dollars a \eur gn'ater 
and this Is only one of a very largo number of condai 
stations. 

It Ims remained for an American coiiipanj to develop 
what Is known as the Kynn Wekhsel motor, which is 
a radically new type of c*onsiunt Hi)ecHl allematlng 
current motor Imvlng a combination of the good tluir 
ucteriHtIca of Ixith the well known sU[)-rlng Induftlon 
and synchronous tvix'fl of motors, with 
those features which arc undesirable from 
both the central station and users point 
of view, eliminated This naitor may be 
used as a unity |>ower factor motor for 
complete InstaUattonH or In combination 
with other motors to produce n resultant 
load of unity power factor 
The new motor, which Is shown In the 
ucoompunylng Illustrations, consists of a 
stator with starting and operating wind- 
ings, and ft rotor with windings carrying 
the load and exdting currentH T ho rotor 
windings are connected to a commutator 
and slip rings of the usual construction 
Brashes, bearing on the commutator, suit- 
ably Interconnect the stator ftnd rotor 
windings. 

The Fynn Welchsol motor has the very 
I)ecullnr and desirable characteristic, if 
heavily overloaded, of dropping out of 
Htep and operating ns an Induction motor 
with Induction motor charatterlBtlcs. The 
value of this characteristic caimot be too 
strongly emphaslxed as It enables a motor 
to carry temporary excess overloads In 
the same way that the squirrel-cage or 
sUp-ring Induction motor wlU carry ovei^ 


loiidN rlurihy making Ihi niofor just im hJdhU and 
praelhal In ils o{Krittl(tn as prtNCiu lyi>es of India lion 
motor Tlu motoi luih flu still furtlu r petullarily Unit 
wian il\e (\riss ovoihmtl Itt nmtAed tlu nuttor will 
again opt rule at Hvmhromnis hihhmI— ob\l<»\i‘<lv a fea- 
ture of the gn‘Htcsi \alue 

Making Plants Work Overtime by Means of 
Electric Light 

T HK value of iWilrle light for hcw;U rating the 
gio\\tli <if plants wjis ( tiiw iuKlvt Iv pn»v<d In i\ six 
wtekH tfst iiYsniiv toiapUted h\ tlu \Vt *.tlnghoiist_ 
I^inip < oiupanv l>urjni, rhi l<‘sts whltli wtrt 
dm UkI In eoo|Hrailufi with IMtr lUmhison A (out 
paiiv, sttdHiutii, at (he litndtrhon ptoviug giouuds at 
Baldwin L. I , nianv t»f tin siH(iuun'>( t xjuiaed to elec- 
tlh llxht grew s\lM>ro\hti iti Iv IwUt tlu si/i of 
Hi in Ha r plautn nuhlng t In \ light onh tind win nut 
nldt red h\ txjH rts lo Im Irom 14 to J7 <Ia\s in iidvtuiL* 
of normal growth simiijit rc^ulls win uImi obtdmd 
in ititllmlnarv tests (ondutted I>\ tlu Wt stlnglioime 
I imp ( omp in\ at ( ohiiitbhi t nheivp;^ mith r tlu 
dlitsilou <»f Broftssor llukh I iutlluv i»f tlu TVejnutimnt 
of Vgihullori of (lu tnhtrsKv Two lldvtdt fuiu 
lighting [ilaiils Wirt umiI to uiipplv tlu ikjwii for tlu. 
Ihrldwin tNiMiinunis kIiowih^ (hat tlu uh» of arlltlfhil 
light f<»r foi< !n,» pi int grouili 1 h not m '<ril< (isl to pKali 
ties wlun lonlril shillon juiwer In avallahU hut innj 
U untlmiuktu wlunvir imunt of anv sort i\l>is 
(In St pU miter Isi twi l\t xtirleths <tf \igttuhUs 
in<l I w tivi* of lhtW4 rs wt n mpwii In sluillow (dins Imh) 
lio\(s, (tr flats us guidtmis tiiui Hum Tlu soil umd 
wuN ordinal j Hkht v md\ v-nll sm li us Is j^tm rails lint d 
foi starting stedlln^'* I wo sets of Hats w(M wiwm 
tjne set for grttwing imdt r nllthlil llglit and Hu ttlhtr 
ftu growing with diiv light onU Tlu fttUtmlng vurk^ 
tk s of vigetahh ind llowir stscN wde s* Us ltd f«u the 
e\pt rlimul 

snitwhull (aulltlowei tas\ hlanthiug tckrv Under 
gretn injin lajsh lima Im in I rtjirli forcing rnrrot 
l>nvhH ptrfti I tm uuiht I kiilK iTUit k ttuee starlet plant 
indlHh, bpvpHun IhvI Rotk\ I ortl muskmtion Isnutj 
Ixal (taiuitt* gtddtn hem t (udlve Truns\iial daisy 
orange tahndula Idu* hu* tlowri laihv s kmith snap 
dragon lavtntkr \frkan ilaisv Impatiens mlpriontltt 
wallflower dndrnl iMgiUili nslt r 

Both St In were growm under Identical nnullllons of 
heal and molslint on npjiospi ix'nc hi « AN lu n the tlet 
(rlt lights wen Humd on an <dl doth tin tala tllvltkd 
one group from Hu oHur I lu light was swluh<»d on 


cviiv night at S 1* M and shut off aiitoiiuiHcally nt 
1 A M 

Almost from Hio outset there was ft marked difference 
noud In the geniijiuiHon of the mx^dlingn under the 
electrU light Oinninatlon was hastened in some 
tawK, as in the luiuis U rs lettm-e and endive among 
Hie vepi tallies and (akndulu gxwnjhlla (bahvV 
hreiiHi), antlrrlunliim (snap diagou) iiiignooette and 
walllluvvir among the flowers to tlu extint of four to 
12 da vs deiandlng on varlelv Tlu advantage gainesJ 
with the udvancfd gi rmlnatlon was maintalne<1 In 
wen < nsi thiiavh to the end of the exiwrlment In 
•s^mu (U'^s then was no iKrceptlldt gain In growth, 
paitkuhtrlv in the root crops Ini hullng hcc(« currotfg 
and radislus 

riiut thill Is a isitnin amdogv latwinn tlu radiant 
* ni rgv (»f Nunllght and that of an Incandesoint ekstric 
light wjis di Haiti B < stnldlHlu d Hu fuel that the 
ihloiophvll wuH mort aitive in tliosi plants width rt>- 
(I Ived the adtlltUmiil light Tht foliage presi lite^l a 
ri( her greet a r mori Hirgld and vigorous ap[iearanee 
than Hull of Hu plants Hml wire dnileil the advan 
t igi of addiilnnal light Also in the ciisi of ihe vino 
imps ( III umlH TH and niuskaulon, the Btenis of the 
pluntK Win luavkr and sKK'kler than those of the 
plants gii>wn without the elwtrli light In this e\]>erl 
ment (hi fait was istahllslud Hi it all plants prew nt 
ing i large Jmf surfm i are grtatlv sHiiiulfttid U\ tlu 
supph nil ntarv use t>f ehs ti li ll,^ht Burl h iilarh giKul 
txaiuplesnf this wtie afforded h\ tlu leaf i rojm suth 
as Urtms and endht 

riu lists indu ill that ilectrii light will Ik useful 
to iloilsts and giirdimis In fonlnu (towers fov iK Unite 
dates sm h ns ( hiBfuias and I asti r and lu redntlng 
tlu finit r<<niliid for seedlings to grow largo enough 
for tians))Inniiug 

^o Uhl of artlfliial llglit, In aiMItkm to that Involv 
Ing the i\o I an hi of greater hi noflt to huiminlty tlmn 
this Huntly diviloptd aiiplkntlon In tlu stimulation 
of Hu growHi iind lUviUumunt of phints and vv^ge- 
lahhs savs Samuel O llihlnn National Spcretary 
of the IlIiiiuInaHon Bureau of Hu WtsHnghousi lamp 
( ouipunv uiifli r whose dim Hon the Invi^itlgallons 
win londu 'nl In a general wav we have known 
thit aitltulil liphr Inllmmss Hu growth and llowirlng 
of (irlalft plants hut no will organl/ul ristnrrh work 
has IxiM done until recentlj (o provi whether tlu op- 
pli( itlon of fluirh light was eommert hillv fi aslble 
as a mi ans of HUppU uu nting dav light Ul now know that 
this stlnuilution iff growth dot's not neces- 
sarily rctpilre the name Intensity of light 
as dii\ light nor docH It wot in ni'cesHary to 
leprodme exui Hv thi lolor tumlltles of 
du\ light \\e kmtw furlhenaore that 
plants must rest, und Hint the appllcntfon 
of aitllklal light Is advlHable iml} during 
eartfuMv thoHen hours when dayllglit Is 
lmuks|uate Its usi to im|>oHe a twenty- 
fmir hour dav upon the growing plant 
would Ik as lilKaKtioim aw u Rltidlur effort 
In the tasc of luinum labor 
What this ilevi lopmont means to the 
iigrli iilturlst Is hard lo i>ndt(l If set ms 
howcvir to proinlst^ a moans of dniihllng 
the siiood of iU\elo7naenl of manv siHsjis 
ind hills fair to enaUh the horilcaltui Int 
to bring liih llowers Into bloom at the 
(line when their nnrkiL is at Its h^st 
I his has till been imide iHissihli hv the 
lurfeitlon of fiexihk and tlu if) sounss 
of light and In it are eontilmd advan 
(ages that swMii as swis ping In tholr 
ItmspettUe hi n* (Its to humuidly and us 
far renelilng In Hull um an\ thing 

(hat hns hHpfKne<l slnei luHur Burlmnk 
devilojicd the blumtu daisy or Kplnolc^ 
cactus. 



A battery of WW-watt electric temps uwd to prolong daylight by artificial 
means and thua force plant growth 
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Animal Sculpture of 25,000 Years Ago 

The Recent Discoveries in the Water-Blockaded French Cavern 

of Montespan 

rhotOffnii)ha C^pyrlvht by /UMlrotH London Nonto 
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TreparmR for the plunge into the icy waters of the 
Hubterranean stream 


MOST Important (Us<o\erj lum ri'cently 
fw < n tiuub In houMk m I* i nneo w hh li 
NlmwK that If In llic Stone Am 
wore Mini i^onTnnt of rlu ait c)f niuklnj. 
IHitttn h\ hakliii, t artli Oit \ Imdathnst 
dlstoNirol IfM pluMtl(lt\ and u«ed U (« 
itiodrl jHi.iircs of tiniiiiolM doubt I« hh foi piiriKtHOM of 
intiklo Till Hioiv of tlh i|lHto\er\ readM like a falr\ 
tale \ >inmk I* n n< h ar( liuHiloglHt M NoHiert 
C'liHttrH *nttrtKl vlmt ai> 

IHartd to In tla inoiitli of 
a t UM and svmuii alone 
throin;li a sabtt n an< an 
alrtuin rt(Kl ^anls Iomk 
lit till Tied iiialdas and a 
candle In a uiblter tast uml 
bv alnniiittlv <Uvln*r and 
RnfntiiifnK be i*eu( hul a 
great ard ».allf n in 

tbe ht art of a Idll contain 
Ing nnnu rouM workM of prt 
hlsttirU art Tin HcuIptureM 
-flMirtN of anitnala nna] 

< ltd In (la \ — Intladtd a 
Iwar three tbnM 

horHCK and -It> nuMltlln^s 
of untvMaln diaraati The rock in*,raWa;,M of an) 
niaN twtnlN mI\ In nu!nl>er art i>oHHlbU tbt Himi writ 
liiK of lilt nne nun 

A niort darlnk ft at tniinot l>e cited In all the annals 
of ( xtdoradttn TIk tUvtnerv bKrk platt at MonteMpan 
In the lirpartnunt of Haute (Janmne, h rantM Wtirk 
\\us at oiot run itMl im to itdme tbt \taltr U\el ho 
that at ((MM \taM leildtrtMl nisbi and tair alwajs pro 
greKsivt « ont* niponirt tstoad Ho m a, 7hf tt 

] findrm \4ir)f dlHiiaftbed a nltbiatetl photographer 
Mr 11 A \ ('oUm and \\t show the rewull of Ids 
lalKtfM tbioiikh thtli tourttHj 

(bat tliioukli Ila itt water and tnil\ In the bowelH 
of t)jf (itirh M t iHttret nlth hU fet hit inndle Bjin 
what laol la^ea dosed to mortal \lslon for at loast 
\ f iirs ( In tht rork\ w alN wert set n t ngrax In^s 

iiiiidt with ftfut liuideiiHntM of preldstortc animals and 
otta rs Htal Juix tllMipjaarwl fnan I rant t tttouanndft 
ofxtnrsaM^ bison wlldhorstH reindeer ntagR nudes, 
wltdkoaiM maaimotliM ImnaH and so on There were 
also \ iMihh painted In n d o( lirt iiustt riouM signs 
w tddi r«t>rtS4rU ptrhiips tlit earliest writing of the 
nue nan 

I uMih — and natMt Interesting of all— there were 
found Mtatiiew la t ln\ also repreHontlng anlmali 
Hitherttt, onh orit dlst'o\<r\ (if prehistoric Hcalpture 
had been mad* In th* whoU world Tliat was In 1U12, 
when Oount lU goia ii of louloiise found In the Tvic 
d Audnuliert ca^e In Arlege two admirable t la^ flgurea 
representing hlmins HIb remarkable dI«C(tver\ caused 
a great M*>imnllon imt) brought to light one of the flneat 
known H)n'i Imena of prehlHtork art The hisons of the 
Tuc dAiidimlwt are the work of the Magdalenlona, 
and go Imck In dale some IGOOO jearg The clay figures 


of the Mofttespim cavern are lafger and In a rougher 
Nt^le and are unquesttoimbly much earlier 
I'licre Is a bear (whbh we lllnstrate) Ulng down 
nlMHit Tkj feet long and 2 feet high, in u natural ntti 
tude like that lif the grtut Sphinx Thi l3od\ Is pitted 
with H|»ear thruHtK and oo\ere<l wltti lavers of Hme accre- 
Hons, w hlie on the kft mJ(Jp 1 r engraved a design too faint 
t(» detei mined The la ad nevi»r exl8ted“~nr rather, U 
waa replaced by the Hkiill 
of a hoar rub, whbh had 
broken nwii\ and still luy 
l>etween the forefeet 
f)n the ground round the 
bear could l>e distinguished 
some 20 gmnUer rnodelK In 
bas-rdlef, renderwl unr<c- 
ogn liable the action of 
dripping water Only tbre* 
horsca are well pr<»s4rve#l 
and suggest that the otiar 
llgures wtre aim* horns 
The three that have sur 
\lvtHl differ iiotnhiv rnmi 
our mmlem horses btning 
a very large bellv with 
nhimdant mane and beani 
Flsewhcre weu three large figures of tigers, affixed to 
the wall, mu<h damagi d and partiv fallen awa\ by 
their owTi wolglit Tiiev are each nlujul five feet long 
and one Ik lira on ItH iireest the mark of numerous 
jH>elln blows All thetie sculptuivs are authenticaleil 
In laiers of stHbigmIle defioHiletl on them by calking 
w Mb r Ttie stningest part of It uU Is thot all the animals 
laid appurenlh lann mutlliitwl, esi)erlalh In the \Unl 
parts, by Koinela>d\ (smtemporarx witii the artist who 
modeled them Pills 
Anns the theor\ that these 
en\eH with models or paint 
Inga of anlnials were priinl 
tive wlt<h doctors <avev. 
They an all tdnoed In \ery 
innccesslhle si>ots and the 
animals modtleii or de- 
picted art alwnxs xxmmded 
hj axes or arrows lust 
like the redskins or the 
African trll)e«, tiicsc people 
who llxet! 25,000 tears 
must have pructbtd the 
uae of magit Me can 
imugim tlmsc nan In their 
dark cavcM=( black with soot 
from thpir rtlndeer-<dl lamps and clnd In skins On 
the of a inmtlng exiMMlltlon the\ gnthere<1 m\ind 
the priests of the tillie and then stnbl»ed and maimed 
the anInmiH they ftared (tr those tlKv wished to cnOh 
On a hank of tiny, where there are some <lav balls 
moM«Hl bj priiultixe man, Ib also modeled half of a 
wonmns body Apart from the mural engravings and 
the sculpt arts, this gallery, which Is very c!n\e>, is 
coxcrod with (races of ffngeTB and Innumerable patterns. 
One tan see also tht places 
fnmi which the pishlutorlc 
folk remoxed < lax f(»r the 
making of figures The hoi 
lows fnuD which the cln> wa* 
extracted are very dtsttnet, 
and tMtir marks of flint Im- 
plements Some of these Atnts 
are still lying thfre wliere 
the> were put doxvn <^r rol»- 
lald The walls of earth or 
rock likewise show (races of 
the fieratthlngs of the eax* 
bear, which also haunted this 
vast cavern at a tlim wheb 
acceas to it was probtthly 
easier than It is t(#day either 
because there was no water 
In It, or because there existed 
another entrance which Is 
now Rtopped uji 
A study of the sculpturet In 
the Montespan cave points to 
titeir being the work of 
Aurtgnaclans, who lived 20,000 


% 

3 eura ago. and sought the most inaccessible cuveMS to 
dexoto themselves to their mysterious ceremonte^ The 
Javelin marks on the day animal figures In thel cave 
suggest that like certain lUdng tribes today, the first 
Inhabitants of this oa\e used to gather round tbe 
statacB the> bad fashioned, and practice rites of sorcery 
and propltlntorv magic to secure good fortune In their 
future hunting In every way M Norbert Castercts 
dlacoxery, while rewarding 
him for several years of 
toilsome and dangerous re- 
search, throws a flood of 
light tm the mentality, 
nintiners and occupations 
of piitnitlve man It U a 
priceless contribution of 
onr knowledge of tbe origin 
and history of mankind 

The Size of the Uni- 
verse 

an unusually Interest 
Ing artb le In Science for 
Soirtembcr 7th, Profeasor 
ArcliLlmld Henderson dis- 
cusses the question of tlxe 
Hist of (he universe {uu)r<ling to IClnHtelns general 
relHtlxItj thxMirx Tim \o1nme of thU universe ex 
prt*i4«ed In grams is Reven followed by forty-one ciphers, 
dlxldeil by the mean dcnHltx of matter to the <1/2 
imwor and the mass of this universe Ik seven ftdiowed 
bv fort>'M)ne dphers divided by (he «quflre-rw>t of the 
mean OuxHlty If xxe asKUiiie that the average density 
of the maUtr In the universe Is the same as that of 
llm Milky Mu\ \vc find that tlie rudius of the universe 
is at bast IGf) million light} ears or since the dlstaneo 
tnan the earth to the sun is 93000,000 miles, the 
radius of the universe is one mlirtvm times ten million 
tlmeB the distanie from the earth to the sun Choosing 
(he Milky Way ub a ‘yardstick’ of 30000 Ilglit years, 
according to the figure of ( urtls It will take 10,000 
Milky Wavs iutd end to end to arrive at the dlkineter 
of the universe the diameter of the earths 

<»rhU UK H meaHurlng rtal xve kIiuII need ten trlllhins 
of these units to take the meusure of the diameter of 
Hie imixerse 

The weight of the universe, in granis would be one 
followed hj fifty ftiur cipliers — vxhlch would curry us 
Into tlie nonUllons nf grams The weight of the Kin 
stein unlyerse bears the same relation to the weight of 
the whole earth as the latter bears to a kilogram The 
weight of the earth to that of (he sun Ut as one to 
i24CK)(i Ilente we should have ro take a trillion suns 
to get tlxe weight of the unlxerse 
It would take a ray of light traveling at the rate of 
18B,fl00 miles per second one billion years to go around 
the universe To go anaind the universe It would take 
Ihe fastest airplane three quadrillion jeors, tbe fastest 
automobile five and tal€^-half quadrillion years , and an 
express train, traveling at the rate of sixty mile# an 
hour, eleven quadrillion years. 



Pi^tatorie sealptai* « Xur wttk K. CuUnt alMnU* 




Montexpan — The cavern’s mouth and the subter> 
rnnean stream 



Sketch of bear showing where the head was replaced 
by the skull of a bear cub Detail of picture 
below 
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Letit The twin trailn of concrete after removal of the forma but before the hinhway haa been ffraded 
to a level with their aurface Right Laying the twhn Iraila JaKIted forma of wood are uaed in order 

to ffiTe the iverrated ed^e to the railH 


The Twin Trails 
Highway 

B T mibiitltutlDK for ti full 
width blghway, two n?! 
atlvely narrow strliw of 
conorete. Mr Rohort Greene, 
an Inventor of London, Cun 
ada* baa create a new type 
of highway tb^t has most of 
the advantages which o 
wide pavement posseRscs, 
and ihany good features 
whlcli It does not posueiwt 
'the strips of concrete, which 
are ordinarily from 18 to 
lA tnchoM In \\ldth eucli are 
built between fonnu ha\infn 
a serrated edge These 
wooden forms ure con 
structed of two by-elght Im h 
plonk to which are attaclied 
a series of triangular blocks 
cut from sections of six b) 
six timber split comerwlsc 
When placed In a trench of suitable tlliMcuslnns wllti 
the serrated etlges facing inward the furniH are riadv 
to pour 

The tain tnills tjpe of road Is suitable for an\ blgli 
way where the great percentaj,e of tlie trii\i 1 W 
straightaway and It U designed to use ns n)an\ as four 
pairs of trails 4tn roads leaving large (Ules >\lure the 
truffle Is exceptionally beniy \nnther iimnm r of using 
the twin trallH In Unatlons when then Ih liuiw trnlHc 
on country roads, Is to p^»^Ule a pair on 
either side of a 4<>-f4M>t road with 20 feet 
4»f gravel road In tlie center 

In farming communities t^iuHltiUv If 
they are In hilly purta of the countrv, It Is 
the exiierUnee of the farmer who brings 
a horse-drawn load of produce to a slilp- 
idng p4ilnt, that It Is almost ImiKHslliie 
for the horse to got traction on tbi sII|h 
pery pavements that havt Imsui ih‘veIojaMl 
as a result iif the growth of the motor 
vehicle The Twin Trulls road howiver 
mav have a fining of giavel or evin of 
earth permitting good ti action f<»r tfu 
horseshoe One dlllkulty that Is soim‘- 
times hud h\ the motorist Is to remount 
the pavement after having turncil out 
owing to a tendency fctr surface water ftp 
run along Its etlge ond cut u small dllih 
The Twin trulls pavement nit'ordlng to 
the <luiiiis of Its Inventor <loes not <!evtlop 
this little rut, while the outline of tlu trails iiermlts 
the whwl of the tar Up mount it without iliitmer of 
skidding There have been nuiuerous attinipts uuuk 
to substitute somelJilng In the wn\ of i rail or tra^k 
effect for the full width pavenunt hut none of ihi 
previous HUggiM^tlons have iinpresHotl us as pniMlciibie 
Mr Gnienes Id<u seems far more likelv to Hur<i*4d 
than anything of the sort that has i,<im ts fore 

Suspending the Motor 
Car Body on Air 

N England, a new tji>e of 
air suN|>enslon of motor 
car bodies Is being iisetl 
wherein tlie borly floats on a 
[lecuUur type tpf encased rub- 
ber tubing In siuh a manner 
that It acts much the same 
H8 pneunmitc tires This per 
mits of giving the car the 
same resilience afforded by 
the imeumatlc tire, while at the 
same Hme the wboels them 
selves are shod with the less 
expensive hard rubber tires 
As shown In the accompanying 
Illustration the air suspension 
apparatus consists essentially 
of a modtfled Inner tube built 
In a long straight form Instead 
of In a circle This tube Is 
placed In a steel channel over 
which another slightly wider 
steel channel Is rather loosely 
fltted, permitting the desired up 
and down springing motion of 
the body of the car In short, 
the car body actually floats on 
olr. tlie chsaneU are bolted to 
the ebaasis side metnbem and 
to the under side of the body, 


n ih( lh( ill lubi N (pf ditular (_n)ss-sit tlun 
(vttmiillv lint llu upiM 1 nr bmil t }irr\ Ini, lM»rtlnn Is 
siiimwlint Ihkktr Hit llibkncH« of the tiilic vir\lng 
fiom ibi<'c-t)»h tv s( ( Mijds nf un Intli Uj oiu tpmiler 
iixli I Itiui imt of (ho UiIm Ih t loHoti and tht foiwiird 
tnd Is tUud with a union and phie tonutdinf. with a 
\al\o and iircH-iUn kan tm I he dash \tr\ biw pres- 
siirts arc Ustd on this n* w fviie of hus|h iislon width 
Is known as tla llohbn sus|Knsliin flu pnssurLs \arv 


up, Mina what with iht hmds to Ih tarihti In iiic 
vtlutli In oidtr t pit Vint Iht lusttd t hannt U from 
SI palatini, with tht npw nd iiiov<intn( of Iht motor 
hod\ jis llu vthhlt p isst s roatl olislnutlons thin Is a 
ithiralnini, dtvii* whhh Ijinlls tin amount of voilhal 
inoviiULMt to thns (li,hi!i-> of an inch 

Tfsts whith wtM in idt on tlu new un sus|Mnslon 
gavt niimrkabh n mills \ bus was nstsl in (hi sc 
tt«iH and ihls bus load< d wlHi tinlv four pt rsons and 


the driver, waa driven tiver 
the rtiugli p ivementKof Man 
( lit*stcr I Ji( !i of the two 
s 11 H p e n B I o n tubeit won 
coupled to ItM owm soparate 
valve und gJigc although us 
lltUHtratctl tile twtJ mav Ih* 
Joined and Inated us a unit 
riu pressures usctl were 
only rtve iMuinds io the 
siiiiure Inch with ttie bus 
standing When in motion 
of toiirse Ihe presBure ost II 
I itos wildly Ah ii test of 
tilt ulr Husi>ens|on It was 
found e is\ to write a l(i,ible 
hand wlilk covering the 
p ivement in the air su*- 
|H niksi bus but similar itHts 
made on ordinary munklpal 
bust h pioMsl that this was 
ImfHisslblt as almoHt unv 
leadtr would lie pit^tmrtHl to 
grant without argument 
Tht snnu of susjh n 

sjon has iMtn usid on street tais with d'^jintli tubts 
under 1 (g{HU]nd pn wsure iht w luik giving a rewlntunt-e 
lo loud of ovtr JO tons 

The wear on the innei tiiln Is pratticully negligible 
csiK'clallv as the pit sMiirt under w hit h It works Is 
rttlnittl h\ nlm ttnths as ttiinpaicil with the working 
prt-Ksiin H tif tlu tnlHH in the ordlnarv tlrcH Apparentiv 
If is not tvtn nt‘i*essarv (o t ncase thew^f springing rulHs 
In tin tuitt r shoi to gt t piojier life 

Driving Locomotives with a Charge 
of Steam 

SING a iiinHis of liot water for tht 
Ktoragt of steam In the form of hont 
is lilt basis of a steam at cuinnlntor w hit h 
IS iMing tmidovtsl both here and abroad 
In a varhtv of wavs Mort retnitlv thlH 
pilntiplo has Ins n sntttssfulh aiPtilksl bv 
lilt Itahlwln J>Kiimollve Works to n uum 
btr pif hMomotivts in tirder lo mw t sjKsial 
oiMiaiing tsmdiilons Uhls tviH? of kMti 
oiollvt Is siiovvn In the attompanving 11 
Instrution V\ la rf smokt t>r gpists art 
objtt tlonidvU and tU*ctrlrtt itlon Is unwnr 
ranltHl those ItKoiuotivtM Oil a netd The 
res<r\oii Is lllletl ahoul two thirds full ttf 
Waltr Tlu wafir Is (litn lioultii fioiu i 
stallonarv Isiller to a proHsiin tspilv dent 
to JOtP iHuinils isr Int h A rtduc 

lug vuht dtllvus stt am to tlu e\lindtrs 
at aiiju ovlmatt Iv ">0 ]>ounds pnssiirt \m Hit steam Is 
diawn on the luat siortd In the water tnnsts furtbir 
<\uiM>rMllon unit hi part nr'bnislus tht sltnm suppl\ 
riu < hiirgt of Ktmm or heat will usually hisi from 
lliits lo foiii hoiiis wlun it Is again ntHtssarv Itp 
litharge tht iiMtrvolr fnuii tht statbtnarv plant It 
miglil -.IS in ttmt this H\sttm would suITtr UTxUilv fnau 
luat IitsNf s hni it Is, of t.oursi 1 simple matlir 10 givt 
thensirv ' llu n<(’t*ssurv insulatitui 

Head-Hunting in Papua 

\ 11 rtoint ls.,iie ttf ^f^tn \!i 
1 It Ude\ gl\ts an ntsoiini 
of llu im thod t>f pniiaiing the 
lit ads of (nt.rni(s prattktd d 
tlu vlllagt of Horni In Paiuia 
\fti r tlu fit sh aiul brains uu 
rutupvtsl a pit ct of ratluu (tine 
Is hxp d to tlu both m of Iht 
miiinialtlt d skull to lakt tlu 
plm t ((f the Jivw and to 

at t IPS a sUiiiHUt for tlu pack 
Ingof tlu net k It uasdifdtnh 
to istirlain wbv tlu lowtr jaw 
Is U(»t uplacetl Tht t vpl in 1 
rkm st'enis tt( Ik? that tlu \ lat 
ft 1 to hang tills up In tlu houst 
und kts p k as a murk oi loktu 
of the owmi s pnwvpss in wm 
after llu niuminilU d lu ad 
has dts avtsl but tlu lowt i 
Jaw Is Muuetlnu s n phui d 
Im Ing tlisl to tlu /vgoinas as 
u itii dm rattan / me 1 I 
nallv the head is di it d Ih Ing 
ti\e<l on 1 vvoodi n tr uiu 
work over a Mrt llghtt d 1 '*' 
that puriMiht ami tiu hiir is 
iPulItHl oul ns dis otnp((sitinn 
of the skin ad\ances 



Motor baa equipped with aptcipl pnepmatic suBpenalon, In the form of Inter- 
locking channela with inflated tobe between, that obtaining air reaillcney 
ftlaewhart than in the tires. Upper drcle showa dashboard gage to Indicate 
inflatioa of tobn, lower circle indicates rebound restraining device 



special Hteam accumulator engine devoid of smoke, gascB or ashcH The usual 
boiler IB replaced by a tank in which steam ih stored for subBequent up«* 
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High Explosives that Will Not Freeze 

Cold-Proof Powders that Eliminate the Dangers of Thawing Dynamite 


AHomto Sohrern tin Itiillun duniiftt, 
dlwoMrul nltroKt>ci rln In 1840 he gitve 
K « nfl to tin the IihsIk for hl^h exploHiven 

Althniii.li xiin ( otton hull tHt ti prt jmred 
||||U||JPH prhir III tliN mlther Kun<ntton nor nltro- 

— i,lv<«iln utreof iin> i^^ititiin rt^lul vithio on 

iiunniit of I« Ink vor\ iittHtiihU About vtnrn Inter, 
Alfn (I iNoIrtl, 11 Swulish *nk!n*er iiiKul nltrokliterln 
ulth kltHtlkuhr un InfiiHorial sllklous uirth formed 
from lln minute fosMlI nmulnH of nniinUMiln and 
[irtHliutd dNinindte vhkh wim more Ntnbh Uian nltrm 
kHi** rin hut whhh Ntlll iMmstHMdl tin nroix pt\ of Ih»- 
Cfiinlnk (lillhd or fm/i n ut i nniparatUt.)^ liluh tempera 
turt « around ''Ml di i4i d h h aim nheit \\ In n In thl» 
ciindltlon nl(iokd>ecrln dvuaiiiKe will not tvplode rom 
pit u U If at all 

\atuuil Hlllt an Kin li as randanlle and clunikally 
jirt panMl amorphous nIIIi uh ha\( been 
ur(h1 iih sahstltukN for kleKtlkUlir but with 
no kit nil r ativanlagc 

Ordlnnri hint k blasting iK)wd« r was 
tried as an ahKorlant In plaeo of hlesel 
Ruhr nml it wan foam to Rrtatl\ Int roase 
tin stnnkth In fad tin. Htrenkfh of (la 
mlvture was found to be Rftuter tbun the 
sum of the KtnngthB of the nitrofelji i rln 
and him k ixiwdi r when fired sepuratel> 

Hha k blaHtlntc powder wuh fonnerk 
(oini>osed of approximately 10 per tent 
Riilfiir, 15 per cent i Imrcool and 75 jar 
cent nitrate of iK>tu»h The sulfur whhh 
Is ukimI to lower the ignition point of hlack 
IMiwdir lias no vulue as an alworlKnl of 
nttrokhcerin thertfon It wuh ellmlnaPd 
leavink limnoal and nltrali of iMdiiHli " 

Nltrale of Hoda whhh is fur more alum UBlng d; 

diinl and h ss < nihhnIvl than nitralt of 
potanh was nuhstltuted for Hu latter Iie- 
(iius* as an owmu tanlir it was (Mpmllj ns cffletent 
Tills U ft tin <hanoHl as an ahsorlunt IVihhI pulp or 
wiMid iiH il was found to ht a Utter ahsorlMnt of nltro- 
glvitrln than (harioiil and as It was Just as good a 
coinhiisiihlt , It w IS siihstltutcd for tin t hareoul 
Tlipuuph this evolution vve havi tin modim so-calh<l 
Ktraikht dvnandte nUroklviirln wood imiil and 
nltrak of wain In the Unltisl Sfau's the first <i\imialti 
inanufat tured was In 1S116 in ( allfomla b\ (he (ilant 
PowdLr ( oni[ainv 

\VhlU» till St ilianges prodiued a stronkor and more 
efllfknt dvnnmlti than the fnrtm r ' giihr dvnamltt' ’ 
yet h did not lowir the fni^ziok fiolnt whfdi was still 
H serious lundiiap foi soim lists Moduli oliinilatry 
was Inn hroukht info plav and e\plos|\e prmluets 
from nitrated petrohuin and (ou! tar dirivatlvos sudi 
as '’l\r nltrolienzol, jihrit mid and *dhers win mih 
tttllutisl fop part of the nltrokhurin In 
krulhnt This tendiM to lower Ihi fn*e/ ■ — ■ ■ 

tnk indnt to a d«*kris apiinixlmatlnk that 
nt whldi water fris/iw rims we lm\( 
the! F nr low free7ink dvnainlfos low f I j 

frn /Ink dvnamUis will oftin stnnd hoik ^ 

Initial oxposiin to ternra laturoH helow tin cxploifv 

trm7\nii im'IiiI of watt r and sliort i\ , ^ 

posuris to teinjH ratlins mm h 1 k?1ow this ncto^ i 

wKiiout fiu/lng but when onci fro/in ind /amilim 

thiiwtd thev aka In fm/i« mm h nmn the pro\ 

readllv Icmpcra 

hurt imp fhcmical resenreh devilopisl The E 

hikh ixploslus width did ntd freeze at L___ 
aliv tunpirnturt no matter how low I— «— 

i hlorati r>f potash ^ vploslves are ninnu 
futtiiretl to a \<rv llmiNd extent, ns their prodmtion 
Is (xtnmeJv dimkirous and ntarlv evtrv eompnnv 
alluiiptlnk tlulr mnnufmture has im t vikli a m rlous 
explosion Mwaiir or lattr ncisanpunh d h\ tlie loss of 
lifi raiadoxiud ns It nmv sism tlase mixtures are 
ealhtl Saktx IxidosUtN" ( Idorate of isdusti which 
Is tme of till Inkredleiits In fulndnidt of imnun de- 
tonating Clips is so ixtremelv wnsltlvi tt> hnt fric- 
tion and Impiut when mixed with otlar comlmstlbleB 
Hint Its use UN a lomnieriial o\plosl\t Is attended with 
nmsith rable danker 

On aecount of tiu nNiWue of nltroglveerln non 
friH/Ing (\ploKi\e« do not pnidiue what Is knowTi nB a 
“iKiwdir headaihc * Tlik Is a charm ti rlstlo which Is 
scHsmd In Importance only to tlulr non fn*ezinp quail 
ties While a powder hendnche k in no means n 
Bcrbms matter It oftentimes prt*duoes so much Inctm 
venience among workmen who handle dynamite that 


nfin friszlng iKtwd* r Is Heiecteil solely for U« non head 
ai he proiiertles To one extremely susceptible to Ibe 
ctTiHts of nltroklMxrln merely shaking hands with a 
TH rwm who has been bandllnk orcUnarv dvuumlte will 
produce a violent headai he 
The thawing of dvnaiulfe Is usuaMv attended with 
more or Ichk danger owing to the unstable condition of 
(ryHfulll/id uiti ogivex rin when frozen InvcNtlgatlons 
have shown that tlu gnutest percentage of auldents 
from handllnk exploslvis la due to thawing methods 
In minims, lutldints from thiixvlnk dvnamlte hnve been 
riHlmcHl to a ndnlrainii, due to the work of the t nllod 
stait^rt Ikireau of Mini's In their InvcstlkUtlona and 
n I omiiu iidatlonN foi lK>st thawing methods and also 
(he strict Ink nil and State Hti|)er\Nlon and fnsiiectlon 
ill all phawM of the mlnlnk IncluMtry Dut lu other 
o|H rations such as (piairvlug agriculture, road work, 



Uning dynamite under cnnditluna where non-freezing characteriatica are 

valuable 


(xintractlng and inlscUlamouK blustlng ncxldents from 
thawing an iinlte fniiuml The New 'Vork Industrial 
( ode for I xainple states In (he RuIch and ItegulatlonK, 
\u (duster Khali uttimpr to ukc an\ dvnamiti that Is 
frozen uIho ‘Onh approved nietliods of thawing shnll 
lie i>ornilttcd The ‘ j>eriiilMslhlL cxploslvis ho tailed 
on iK(*oiiut of havlnk lKs.n tested and approved hj the 
Huicau of Minos for use in kastsius and dustv mlnoK 
mitomutli ally cense to he periidsslblc when they uro 
frozen In Masku the law rcspilres that a HUltable 
house In whlili to thaw cxpIoHlviH shall be built w i>- 
arati from the otlu r mine hulldlnks and shall I»e 
tspifpiied with HUitabk apparatuK for thawing expio 
slvi H 

Whin the iiroiHP thawing methods r< emn mended hv 
the istwder manufacturers uml the nun an of Mines 
arc URed, the danger Is reduced to u minimum but uk 


O RDINARY dynamite freezes at about 50^ Fa/?renficd, special lon^- 
freezing varieties of tins standard explosive remain unfrozen doufn to 
about 32 the freezing point of rvaier Much ivork is done with 
explosives m ciimalcs where the normal temperature for long periods is far 
below these limits, and in 5oc/i climates, the thawing of dvtiamilc w a 
familiar and very hazardous prc-i cquisite of its use This article describes 
the progress m the development of dynamites which remain unfrozen at all 
temperatures to which i( ii /lumaniy possible for the Weather to descend — 

The Editor 


c iirelesHnc'Hs Intnuscs tin dtinger alao ln< rcuHeK b> the 
atb jKJwer At Rh Wst thawing Is an expenaU'e 
tedious troublesome time consuming and dangerous 
operation all of which liave been overcome In non 
freezing high exploHlven In extremely cold weather a 
non frec'zlng x>owdir onh shoukl lie used It should 
also lie lined In moderately ixdd wmther where thavvlng 
conditions are not jioHNlble or practlcnl 

Non fpc'crlng powdeis are not as water reslslant as 
Htralkht nltroklvc-erin dvniiinltcs or gelatin dvTiamltes 
and for that reason should not b© used under water 
llie heavy paraffin paper shell of each cartridge pro 
tects the powder from absorbing moisture In dump or 
wet boro-holes If conditions of moisture are not too 
severe the paper shell may be slit to facilitate better 
packing 

The velocity of detonation, that Is, the quickness with 
which the chemkal reoetton take* place, ranges from 


l>500 to 12,400 feet per seconcL This Is quicker than 
gelatin dynamite but not as quick as straight nitro- 
glycerin dynamite 

Tlie InHunimablllty or case with which non-freezing 
jiowdor Is Ignited und bums ranges alKiut the same as 
straight nitroglycerin dinainites It Is more inflam- 
mable than ammonia or gdutln d>nan)ttes. 

Non freezing powder Is extensWelv used for quarry- 
ing, stripping, mining ore, clay and shule blasting, agri- 
cultural blasting tilastlng Ice and for all blasting at 
\er> low tenqieraturoa In agrkulturul work It 1h not 
suitable for blasting ditches b> the transmitted method 
It iH particularly ndapteil to quarry work where well 
drill hobs are used 

The Strengths In which non freezing dynamites are 
rekularlv maniifuc turoU rnokt from HO to 75 per cent 
'I lav aic pack* din various nIz^ lurtridges, thi standunl 
siz^s being Inches in diameter bj 8 
i ? inches long and 4 Inches and 5 Indies In 

diameter In lengths of 8, 10, 12 14 and 
10 Inches In the IVi x 8-Inch size of 
L ' cartrldke, which Is the slz 4 > generally used, 
there are Tstvvccj and J50 cartridge* 

[ tier 100 pounds, 

London Foi:s 

T HFRE Is no fnndamentnl difference 
between mist Jincl fog In most cases 
fok iH only a densi mist, and the denKlty 
at which mist becomes fog In a matter of 
dc hull Ion When mist and fog aro 
^ fonnid In falrl> rbar ulr they art white 

On flu otlic r liand If (he air contains a 

larke cpianilly of Impurities, aucli us car- 

— ■ bon paiilcUs fmm Imjierfect combu«tlon, 

tic* are tlu. mist partkles absorb the impurities 

and iMXomc themai Ive* dark-colofed In 
this way an fonned Dioso dense fogs In 
1 ondon wlilch are llkuied to iiea soup It was orig 
Inalh tboukht that the density of a l^mdon fog was 
due to the fact that thi smoke of the city provbb^d 
an iiniisualh large number of nuclei on which con- 
densation could take phic*e thus offering n temptation 
to the all to diivoslt Us moisture whlth it could not 
resist As a mailer of fait there are always sulficlent 
nuclei in ilu purcNt air in Inghind to allow of the 
formutloa of fog whenever the nieteoroluglcnl oondl 
tlons aro suit ibk 

Till relationship lictween wnoke and fog Is peculiar, 
and inav hi said to Im aixldentul The mctfsiroloklcal 
conditions which are nectssarv for the fonnatlon of 
fog are such that while they Inst smoke cannot get 
nvvnv cither vertlially or horizontally from the place 
of Its origin AImjvo tlie fog there Is a tom|>erature 
Inversion which effectively prevenlK all upward motion 
of either ulr or smoke, while feegs over 

- ■« tlie land usually form In calm ulr Thus 

during a fog pnictlcallv all the smoke 
\al low-- which I ondon makes Is kept over it and 

foivn to remains within a few hundred feet of the 

ne with in-ound 

, This smoke combined with the deposited 

s (9 jar water can ns we all know, product such 

^ an oliscurlty that mlddnv Is as dark as 

wennea midnight The totnl nlKilllion of smoke 
n at all from London would not reduce the occa- 

end — slons on which mist and fog occur but 

many fogs would remain mists, and wo 
should never have a “London particular” 
For the fonuallcm of mist and fog It Is 
necc'Hsarv timt the 1em|ieratur© of the nlr 
should continue to fall after the dew point of the ulr 
has been readied 

The exteqt to which the temperature continues to fall 
below the original dew point determines the density 
of the obscxirlty, neglecting for the moment the eflMt 
of Inipurliles, This cooling can be brought abott^ In 
several waj^ of which only two are of real Importance 
In this connection 

Fogs may b© caused bv warm air blowing over a cold 
sea or a cold land surface The fogs of London are. 
however, almost entirely due to the loss of heat from 
the lower lovers of tlie nttppspliere Into a dear sky 
above The a!r radiate* Its Keat, Its temperature falls 
and condensation takes place as already described 
Otlier methods of fog formation, such as the mixing of 
warm and cold air, are of secondary Jkpportance and 
never give rise to more than patchy local mists or light 
fogs- — Abstract from Nature, April 14, 3028. 
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Exit the PnOman Car Hammock 

T he fishnet hamtiK>ck. subject of an nld Joke \\blch 
the writer will forego, Is destined to disappear It 
provided a place for the clothing but assured the doth 
ing of an early trip to the presser, for nothing under the 
MUU could have lK*on more efllclent In the work of 
putting \srinUle8 In the \\rong place tlmn this so-onlled 
con\**nleuce with wldch the Aiutrhnn jKvtple lm\e put 
up for decades Tlte Pullman (’ompan> Is now eipilp 
ping Its new cars with a ruck designed to op\ 
the same position aliove the berth as did the hiiiimioeU, 
but having the advantages of holillng tlic trouseis fiat 
uud of providing a place for the hand baggage 'I his 
new rack Is made In skeleton form f>f gretn 

belting and 1» fastened to either tnd of the ijerth h\ 
means of hm^kn, Tlmse hoi;ks slldt on Iron bni<.k< ts 
HO that the whole ratk fitUls hutk flat either when It 
Is not desired by the fuiHsenger or when (he lierth Is 
made ui) for the da\ This ratk will Ike apiirtt iutwl 
h; travelers who have v\lKliid to retain hand baggage in 
their berths Init who have found It m^cessarv to find a 
pia<*e for It to lie wIkw they prefer to be lilng them 
selves 

Stage Scenery on the Building Block Principle 

A LTHOtJOn It was generally believed that I lie limit 
of novelty In Ktage setting and socnerv had l)eeu 
reuehed such has reecntl) lieeti [troved not to he the 
cam, for tin third pnalutllon at the Karl ( arroll 
Theatre In New York lias wltnessefl tin Intrndiir* 

tlon bv Mr ( urroll <if an original and Htmptltied inetliod 
«)f building up w^nes that bids fair to 1 m of great use- 
fulness, especlallv on rathei sinuM Kluges 

Heretofore, when ralstd phitfoiins and Ht< pa were 
reiptlrcd, these were s|X‘ciaII\ built Tho> Invariably 
(MiUpled a great d%al of spm.'e and could ouh Ik used 
on an extendeil stale iu smh plac-ew as Iht New it>rk 
IllplK)drome, where tiure was ampu room tonton them 
when not In use Some of the most elTetllve Rctnes 
at this giant plavlmuse were ohtalnt d h\ long and wldi 
flights of stairs down whhh row ui>on row of glrN 
marched out of sight beneath the waters of the lank 
In producing his latest olTering Mr hurl t irroll 
determined to make use of these stalnase tfTe<ts If 
pfiHstble Heretofore stnlrcaseR lia<l bcin built up In 
two sections and sopor vte<l for storage, while platforms 
were elaborate atTuIrs (sections of tin stage) tlmt rc- 
uulred lodrouHc elevators to lalse them Into jdait 
Needless to say, the exivensc and cumh* rsomcness would 
prwlude their use In n small theatre the latter par 
tlcularly In a revue vrith manv sceniv To get around 
the dlfltculty, Mr Carroll Invcnbsl a svfitom of unit 
building block construction 
wherehv he could bulM a long 
wide flight of Btalrs In a Hue 
Ited Rfince ns well as any 
niimlier of raised idatf<irtn« 
of nnv shapes which might 1 h 
denlrect 

After working out his prcib- 
Iim on a small scale with a 
tluv model Mr Carroll pro 
ceed( d to construct the intual 
Mctllng^ for the stage of his 
IhfMiter In doing this he fol 
lowed the model precisely to 
scale 

As will In noted In the uc^ 
coiupanjlng view, large units 
are shown horlzontallv with 
stairs leading up lo tlicm and 
with other stairs lending up 
from each side to the njM*x 
Those stulra are all con 
Htructed In units of two steps 
each, assembled upon dlfftrcnt 
slml blocks whose comers 
form IntemiedUte steps Anv 
scene whatsoever can bo 
quickly and ensib built up by 
but four stage hands since the 
different slEod units consist of 
light frames covered with 
three-ply veneer For trane 
portatlon purposes all units 
except the sniflllest can be 
knocked down flat, whlb these non-cvdlapslble two-stop 
units can be placed In Interlocked arrangenunt forming 
II block In order to get a long flight of steivs in the 
Mtnlted space of abiUit thirty feet, the steps were made 
with but a ton-inch tread Tld^ Is not exactly a Bump- 
tnoos stair, but Is KUfflclent for all puriKises 
The tread and height of the Htep« plaj an Iinivortiint 
part In obtaining the proper lighting effects. In the 
present Instance mvioh thought hea been put ui)on se- 
curing the lighting that will properly dlMpIuj the 


flgures and custumea tm each side of a secondary 
proscenium Is a verthal row of siwtlighls while colored 
and while lights In the tlUnv and In the **canop> ’ In 
fiont of the stag* ns wdl as btlow the* balconv rilling 
(calhsl ‘ fms. lights) pro)K*rly light the actors and do 
(iwuy with shadows Tinro are also the usual spot 
lights In the < Im tmilogniph isioth at the nai of tlu 
hahsmv All thcsi lights must l«e (urcfull> calculated 
to nuvt the stair dlimiividim 


Mt I arl ( arroll s unit Idcsk s3sfiiii of giound st igi 
sceiicrv construction oi netting Is aclaptccl to in in\ 
forms of sccncrx, as the blocks n>a> 1m covered or 
niuHkcci with painted sjtimv whetever clcNircd Tljc 
Ides ks arc all palnicsl i light him ind sproed v\Ith 
sliver Italian blue wa^ femnd h^ experiment to he 
the pjiqMr coloi (o tint Iht hack wall cjf rlic llioaler 
wlddi Mpicsciits iht -kv and forms u suitable hack 
ground for »n\ scene I hr Invenilon Is i disldedh 
novel and um fnl one 


Recent Aeionautic Investigations 

F nW Industries i)lTi r latter llliJHtrathtnM than the 
manufarlure of ahplinea of the Intimate relation 
between purelv hdcnillh InveBtlgathms and Mit 
tlcul applUatlon of tlK nKiiItec. Am an example of this 
fact nttcnllon nmv he dir<H.I«l to three e\l>ei Imental 
reMoarcheH In progress at the laboratories and flying 
station of th< \athcnnl Idvlsor^ romiiiHret for Aen> 
nuutks a! lainghv 1 idd Virginia 

llie first refcteur h <loaI« vvlth the pressure dlHlrlbii 


tlon over th© wings, tail surfaces, etc , of an airplane. 
Whnt Ih novel In the prewent InveNtIgatlon Is the ex 
tenMon of the prolilem to aln>hineK making inaneuverH, 
and to wings ctf dlffeient plan form vjirilng the angle 
of attack and the aileron itngU The iitAthcKl adopted 
is slmjilc nuiiuious m rUsi of Hiiiall opeidngM are made 
In the Murfacs. to be invr s( Igatetl each of these iH 
Joined h 3 a nihhc i tuIk^ to n eaiiHule (‘ontHlnlng a luetul 
diaphragm, to \dih h Is attached u lilting mirror u 
lieam of light Ih reflected 
frcmi thU on to a photo- 
graphic film whhh mav lje 
Khlftcd, thUH |»ermlttlng n 
wc rJi s of ohMervalJcms to Iw* 
made The apparatus In u»e 
nxe^rds t?ie prewMures exist- 
ing at tio jMilnts fdmulttmi^ 
oush 

Anicmg the quostlonB ul 
nadi luves(I(,ated art thr 
change in pn*ssiirt* dlHitlhu 
tl<*n iircpcha csl he a hiop a 
roll etc the efleot of tlio 
shape of flu vdngtip Mcjunre 
cHcriurs elilplhat raked off 
dc the InfliiLniv of tlit nir 
Btrr am fniin I he propeller 
f nmi flu knowledge tliUM 
ohinlmd the' airplane uigl 
net r ( an dec ide u(K)n the 
Ih st Kha[H' of w lag er ele- 
vator dc and n|HPn the 
rdullve Htrvngth reciiilred In 
a difle n nt inert of Ida 
Hi ruc I un 

The s(*iond reKoarch wqh 
undi rl iKc n to 1 e it r n the 
actu il motion c»f an ulrpUine 
In alighting taking off iimk 
ing CISC lllutlonH and mn 
netivcilng and at the same 
time pp reci>rd the motions 
c*f the iipntrol surface k and the fores h exerted b\ the 
pilot A lar„e number of Instruments Is reciiilriHl, nil 
of which were ncwlv deHlgnuM with HiHsial referenc*© 
Up llj^liiness unci compuLtncKH as well ns to necuraev 
Ihe cintrul Instrument is a pbotcpgncphU flim wrapped 
on a c.\l)nihi whldj Is in rotation fer all reccirds are 
much upon this hv Innins ef Ilglit reflected from mirrors 
wiiUh foim pait of all tlu various instnimenrs When 
m irtmd UH cpn an airplane Ihe pilot Hiniplj presses 
one Imtton at the Ik ginning of a maneuver and thiH 
stjiris cvppMliliJg Jlie InsiiiimintK In use nt the pres 
int time au as follows (a) Lliripnoraeler (b) uir- 
sjMsd rcsordtr (c ) single coiufKment otceleroineter 
( d) 1 fpn e^c ompouc nt acc’eU nanete i a c omhinatlon of 
llircc of tlu pKvhais in'.tnm^(nt^ (e ^ angular velocity 
recorder nmhitu use of a Idgh H)He<l dc'Ctric motor as 
a giros(c»jM (f) tlirccM omiKUic nt angultr velocity re- 
fonU I n {ohiliinallon cpf lliri'c cpf tin yprevicuiH inwini- 
tmnts tgt (ontrctl pcpslrfcui rcsorchr (h) force re- 
< onU 1 

I roni ji Iliac lie al leoint of view tliew InstninienlH 
illow t)ie [Mrroimancc of nn aliplam to l)e revt»rded 
C(*urt(cl\ in a faania r ((ultc ftes from the (>ers<pDal 
liapr* ssinns o| tin test pilots and further the records 
taken In anv nmnc-Uvcr tell a store which Is j)erfectly 
plain 

Einstein and the Recent Eclipse 

A UltlJl k ill Vo/arr for April J] huvm (hat tho 
two viiM of n soils Ilf the cx]icsMllonK one frcptn 
t anad 1 and tlx otlar from the lick Olwwrvatori to 
Walla! Wcstcun Ausirulla fo tin sol ii «m lips* of laHl 
scptunlKi have now conw to hind and that tapth re- 
IKirl In favot of tlu 1 In'^tcin shift cpf aiarllght In 
c ai h I asc the numlM r c»f smi s mt usun d wan very 
large*— t \t c * dint, ste tli* rniignlludcs h* Ing Intwcsn the 
seventh and tin tenth I mni (his It Is evhUnt that 
Ihe txi>oH\ircs w*rc comparaihdv htng and that con 
Keepunlh there would Ite cmnsid rahU* fxtenHlon ctf the 
conaui on tlu ]datcH width would obliterate the stars 
nearest tlu s\ui Tin meastires however were Huf 
Ihlentlv evact to give a deelslvc result using tin more 
(list mt stars Professeirs t’amplM II md Trumpler iman 
nnd all their jilatcs In duplieale the vuhu^s for Iht 
sldft al the limb cpf the Min dcdiucd from the Individual 
plaits ranged from 1 ^>0 Inches to 1 ftd lne.hes tlu 
ippeun of III iKing 174 Inches wldeh Is onl> 001 Ineh 
lesH than llnHtelns picdidcel valm 

\h ProffsHetr ( amiilpell Is vvcll known to have Insm 
in no mnse jire eUs]>ose.d iu f ivor of 1 InstetnK tiuorv 
this result (simhlned with thiil of Professtir ( linnt 
and the mean of tlit Prlmljad and 'sohral re*sults In 
the Mni) ellipse will prohahlv Ih regarded as netting 
the ciuc*stion nt ns* 



Stag© wentry made up of light blocks or umlH which can be arranged in any 
detdred manner and knocked down for Hlorage and traneportalion 



New Pullman car clothing rack which provides a place for luggage and per- 
mitn the clothing to he laid out flat 
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One Law Versus Forty-Eight 

The Practicability and the Necessity of Uniform Motor- Vehicle Legislation in All the States 

By the SciEMinc American Staff 


MEN cmt* enters Oonnoctleut over any 
tiiiijor hlKlivvny, one meets n algn 
hoard tliiil may not be quite as blj;^ 
!»•< tho proverbial house but that 
l(K»ks much blRtrer wlani Urst It 
hiirstH u|sm tho e>e *Vou are en 
lerlnjc (xntnet tleut,’ says tive sl(tn , 
and It procoetls to cntaloff the major 
IHiints of tlie NutmoK State tratflc 
law Speed limits reKulatlnns for pHSrtlng the 

aort of JooalUy tluit Ut lines tiu Konos In which slower 
mihnkI 1h exuded — all liniMPrtnnt iKiInts on wldcli C>onnee 
tlcut rules do or may differ from those of other States, 
are lure epMomlred for the IsnelU of vlsltlDK «nd home 
cominK niotorlHts Other Statics employ the same Idt^ , 
we mention ConneetUut merol> bisatise It Is the most 
fmiilllar example of those which we ml(,lit cite 
PeimHNhunla iiraitlce r\ pities another wa> in which 
It Is [RisKlble to aid dri\erH from across the State line 
in their coniad witli the law, while at the same time 
makln^c It ^astlJ < uMler for home motorists to isinduct 
thems4h(S4 aiH online to the proprieties In this State 
there Is but one lower speed limit — fifteen mUes i»er 
hour It applies In all cities towns, vlllaj^es and cross- 
roads ngKreKHtlons of houses, reffardless of whether the 
place be lmor|)ornted or whether the houses average 
99 or 101 fet^l apart It applies <siuullv at points on 
the oiien road made dan^trotiH h> rail or road rniss- 
Ings (urves grades etc Wherever It applies, tho law 
Inslrutls tla '^tate lllKhwny Oontmlwlon to en'ct slims 
pltilnU warning the motorist of the restriction, and 
where tIu restricted mne runs through a 
village or for any other reason Is of con 
Blderahh htixth, the law Is CMpmlly man 
datorv that Its ternilontlou ns wtll as its 
b4*g1nnlnt. Is Indicated One who drhis In 
Peniis^lvanUi conics to know and to watch 
for the w< I( oiru ‘ I'nd of I linit sign 
whUli leiiMs him fns from all douhl uh 
to Just wlan* it Is profs r to resume sisxhJ 
Pi'nns^ Ivtinla s prot*eeIure Is Uleal In 
more wa\H Ilian one Not alone Is one 
udeNsl of ila Imatlon of restrhtefl Kones, 
and inahhd lo know witit a mlnlnnmi of 
effort what the iistrle lions are one Is 
be\ond tliK nssninl lluil In the ahwnct 
of thes< '4igns the Stale (suh applies 
L(»cal rej^ulatlons conlllctlng with the 
Btatc laws are expIlcUI\ harretl and the 
presence of flie hsat rules In lla Slate 
codt makes this prolilhition ( fT(H'li\( Util 
not ever\ where Is ll than Of the 10 
Slaters for which lnf(>rrmitlon Is on hand 
as wo write no hss than 2 \ i>ernilt -soinetlnics In so 
many words and wanetiincs thrmigh fullun to pnddhlt 
It— tin silting u]» hv local Jurlsdlclhui of sihmhI limits 
and other (rallh laws without refi rciiu lo lla <h gree 
of MintrndUllon whhli mav exist betwiTii them^ and 
th» State-wide emU Nor Is It lu an> means fhe case 
that all such Slates reiiulre locally restrletetl areas to 
be fKmted 

Now of course we have with ns always thi cmnl old 
An^,Io-Snxon coiniiioii law so that If you go Into a 
■trunge State and set up Ignorance of lla statute as 
fln excuse for Its \loIatlon, the maklstratt iiai\ \erv 
properly tell you tlmt he Isn t InUnstid In xour Ignor 
ance of the law Put as IndUnted In th* pre\ious 
article of this s* Til'S and b> the vir\ prnctkvs dtid 
in till lasis of ( <tnne< ti( at and IhnnsAhanla wi are 
toda\ going through a priHH.aM of quiet unwrlllin modi 
flcutlon of this prluilple of law, whUh fihus's uiwm the 
ngtndos <»f no\i.mnKnt smut digree of resisaisihllltv 
for hroadiastlng the prolsions of oiir nion^ loiii 
ph X tnactments Tills U the more so when as with 
most of rill irallk laws the Htaiute ditlms not i rime 
as apilnst hiniMim'e hut conventional Ishavlor us 
against im re mu onvontlonal aits whkh are not In 
theniselM s i rhnluiil '^n If vou plead Ignorance of tho 
Indlio law t\in In vour home State the magistrate 
Ik not hkeU to ti U cuu that \ou an cUiugcahU willy 
nlllv with knowlidgi tiu reof Wlial he m verj llkelv 
to tell you howi \i r Is that tin ^tate has gone to con 
sldenihlc i xfiense to print In lonvenlent bookht form, 
all Its laws governing motor vehhhs that this booklet 
has lieen available for jour examination wltlioiit coat 
or Inconvenience to voii and that iind* r these clrcitm 
Blances >ou are alone responsible for your own Ignor 


ante Striitlv sfieaklng of course, this is true But 
a careful studv of the little books In which tho varloufl 
Slates have put up their traffic laws for the use of the 
consumer leaves us quite cold over the practical fXMial 
bliuies of learning to drive legally and convent lonally 
I herefrom 

All th<*«e Codes necessarily contain a lot of matter 
about lltense** for home c‘ar» and home drivers This 
sei lion Is of interest to the man who is buying or sell 
Ing a car, and to the visitor who contemplates so long 
u stn} that he mav Hubjec*t himself to the necessity of 
registering his car, himself, or both But It has no 
liearlng whatever upon the more urg^t question of 
how lo drive legally and safely 

What are the s|>eed limits? Where do the lower 
limits apply? Does one give the rlglU-ofway to the 
car on ones right, or does the State foil to prescribe 
a rule here? Does I he car on the nuitn road speolflcally 
have the right-of wav over one emerging from n private 
way, or does the ^tnte again leave this to the drivers 
to settle anew on each encounter? How shall one be- 
have In the presence of n standing tndley? Are the 
headlights whUh >ou brought with you legal In this 
State? Will you be requlretl to odd a nilrmr, or some 
other article of equipment which is not demanded bv 
your own '^tate? Is the vlsiblllry of your rear license 
plate up to the mark, or must you purchase a new tall 
light assembly? May you If the weather calls for them 
mount lire chains on<*e ftir all or must vou remove 
thorn whc*i \ou come to h cleareil i>aved rond? *5lhaU 
you dim for npproiuhlng traffic or will this be re- 


gurdo<] UH adiulsHlon that \our bright llghtN arc too 
bright or will It l>e taken as driving without vule<iuate 
light, or will vour verv ability to dim and hrlgliten vour 
Inirqw from the drivers seat be In Itself a vioiotlon? 

These and numenms other p<dnis will ctnne specif 
UallY Into the mind of <ven conwUntloim motorist 
every time he irosses n State Un< Manv of them will 
even Imlher the home driver to some extent so that he 
must check up rni them from time to time In this 
sltuotUin, given physical posHesslon of the offldal book 
let of motor laws to start wltli, the next thought In 
nnv rational mind Is of an Index 

Mcll of *IP motor law pamphlets and luMiklets from 
Wl States, ^.H) hove Indices. Three others have running 
hetuls throughout the text, on a baNis that makes them 
of material aid to tlie eye that Is searching for the 
siKxd Minit or tlie rocIpriMltv period Tlie remaining 
17 lack nnv prettnse at Index or other guide Of these, 
one (Nmtalns more than itUHH) words according to OUP 
rather pnatlceil calculation and numerous others run 
nbirvp IP 000 Is It rational to ask th« man who wants 
to know whethir lu mav pass n standing street car to 
read thrnngh the equivalent of fixe to eight oolld pages 
of tho SdEXTiFir AMhBicAN in search of tho Inforraa 
lion*' Me might answer with a categorical negative 
hut we will not be even so rash os this We will gay 
only that it doi»endB upon the character of the text In 
question 

Soim Stales have well modified motor codes. Others 
—to put it III II dlv— haven*! There Is every reason why 
the latter rather than the former ahould be the case 
Sometimes the motor code conslsta of n series of loo* 
lated acts imssed from time to time when a gap In the 
existing laws liecame evident When this Is the case 


these acts are usually arrunged In chronological order 
of pasHHgy In the little booklet prepared for the public 
convenience Indeed, how else can they be presented? 

Other States, some ten years ago more or less, passed 
a mineral traffic act, designed to be a complete and 
self-cmitalned whole. Maybe It was and maybe it 
waRn*t, ut the time , In either event, It U perfectly cer- 
tain that It wasn t, now Increasing traffic, changing 
conditions, cbiinglnK outlook uiion the qaestlons of 
policy involved in automobile Ikxmsing and traffic reg 
ulatfon, have all forced frequent amendments and addl 
tlons — the one Idea tlmt runs through the series being 
simply to keep tlie code up to date The earlier and 
the simpler amendments can be, and often are, actually 
applied to the original text by the Cfimposltor, the 
wording of the law being eban^ as provided by the 
amendment^ or the new clause being Inserted ut tbe 
point where It claims to belong. But usually tbe later 
amendm^ts post date the pomplilet Itself, and are <mr 
rted on pages Inserted In the buck, or even In sei>arate 
leaflets Moreover tn numerous cases the “amendment** 
Is really a lengthy added utectlon, of large and mis- 
cvUanwus Import, whkh at best can only be grafted 
on to the original act, at a jffilnt where its connection 
is not particularly obvious, nnd which at worst is 
publishRl in u scpanite leaflet, with nothing in tbe 
original panqihlet to indh ate that the act as there 
prinietl 1ms been enlarged ITsually such a large modi 
flnitlon of the truffle ait as is contemplated by these 
remarks U given n separate legislative title as OImpter 
Umpty Unip of the laws of Xlnetetm BUnkety Blank , 
and It ts then printed aa such with no 
attempt whatever to correlate It with the 
related matter In the original law 
The result of all this is to make the 
printed iwmplilet practically unusable In 
the absence of an Index. Tills throw m op 
should throw something like half the 
States out of court on the Claim that they 
have put their tnifllc codes In the hands 
of the puhlh For we dti Hot exaggerate 
when we suv that In most of the unln- 
dexed pamphlets (and some of the in- 
dexed ones for that matter), the only 
WQv lo And a given Item be It speed laws, 
headllkht provlHlons or what you will Is 
to read tbe text until you come to It 
Kven In <Iolng this, there la a large has 
ard It Is a consoicntlous reader Indeed 
who will take In every word, and not 
aasuTDo, after having rend the opening 
portions of a paragraph on, say the i>er 
ralsslble weight of motor tnicks that It 
doetm t contain what he is haiklng for In more than 
one instnnce we hcuis hed quite honestlv, but using this 
technique, fop a specific Item wlth(»ut success onI> to 
run on It lutor In Irsiklng for something else Driver’s 
uge-llmits and reolprmity periods seem peculiarly prone 
to getting tucked away as a subsidiary clause of some 
section having no apiam at connection with these points. 

One or two cniwnlng bits of stupidity demand apodal 
mention Pennsvlvanln as we have Implied, Is a model 
State In Its motor administration and Its codified laws 
are admirably arranged-^wUh no Index, hut with a very 
complete and efTetilve series of running heads located 
In the extremely wide stde-mnrgtnM This pamphlet 
lacks Q title iwge, tlie text beginning right on what 
would be the front cover In the brief title at tho head 
of this i>nge one falls to find the name of the ^tate 
One scans the preamble, tbe enacting clauses, etc with 
the certainty that somewhere tiiere must be reference 
to the legislature of the sovereign State of So-ond So 
But no , so one turns to the last page— and again one 
Is fooled There Is the OovernoFs signature, in fac- 
Hlinlle, large as life, but even under It there Is no line 
Indicating of what State he Is chief executive^'' It Is 
a solemn and sacred fact that In this entire book, from 
first word to lust, the name “Pennsylvania** does not 
once occur The Act does not even carry a date-fine 
from Harrisburg as an Indirect didn’t 

know to whnt State Mr Gilford Q^bot t^lrtatns, or 
If he chanced to have a trick signature that nobody 
could read, It would not be pMstble to Identify this law 
as that of Pwmsylvanla 

New Jersey has a marvelous Commissioner, so good 
that be has survived numenms changes of admlntstra- 
(Confiaacd os page 



L ast month D'c came<I the opening article of a senes upon the legal and 
ph};stcal problems created fcji the grortfth of the automobile to its 
present place tn the nctkorKii ]i/c and the nattoiysl consciousness IVe 
gave an ana/]fsis the burden of ivhtch was to show that the most immedi- 
ate aiientson requires lo be given the problem of maf^wg the motorist ac- 
quainted With the laws of his own siaiCf and of the states through which 
he drives This month n>c Irp to show ifiol, so long as thejf remain m 
their present diverse and ill-digested condition, it ts not going to be possible 
to do ifiis c#ccltvc/j>. anJ ififll therefore the necessary relief is to be found 
onl}f m the direction of standardizing (he laws of the individual states 
around a single formula applicable in jialcs IVith the nexi article 
m the March or another car/y number, we shall pass from destructive to 
comiruckvc cnkcism, wigg«ting some of the means whereby uniformity^ 
ma}f be attained, and some of the provwons which a uniform motor code 
proposed for adoption all states should fiovc — T he Editor 
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A race of head hunterti with Jewish fenture*? haw 
^ been discovered by Captain Frank Hurley, ex 
pUrt*er, 250 miles up the Fly Hlver, at T-akp Murray 
In the Inrue Isltuid of Papua The new race was din- 
covered last February and tnlhHl “Sarflblos,” becauRe 
of their habit of calllnv out “Samblo” and wavluR 
their i^ddlea to friendly fashion on approach Thin 
deception almost coat the Uvea of the explorer and the 
white men with blm Tlwy were lured Into an ambush 
by the triberanen on their ftrat visit ashore, but 
ettcaped to a hall of pidaon arrows Friendly relations 
ware ftoally eatabllshed by tradluF tin btixea and other 
empty metal oontainera for native products. Tlie 
Sainbtoa had never seen metal before and did all of 
their bolUng to atone or bamboo, so that they ulti 


iijimh u((tprt(J tl» tNph'riPM frlond^hli) rh of mure 
lUHtliifc \alue than tlielr la arts 
Oiii \le\\K, lakeu from l^aptaln ITurlp\ colUdlnn 
are aw follow » (1) I la Motunn vlllaj,c of I lu\nla 

whkh l« luillt imi In ila water, off u siiiall Island 
iNmijtless the Motimns hnilt ihelr lionieN In this fash 
ion to render them impn,.nable to attack fnnn hostile 
laml tril^es (2) At tla runole end at the »,rtat Kau 
Kn\l, which In shown In unother %lew ( t) are these 
grotesque objects i ailed Koplrnvl Thejs were laid In 
great dread excepting h\ tin ancient chiefs wla» were 
higli prleHts, These ohjuts, Hymbo1l7lng crocodiles 
were regarded ns gods \ tctlma were plnml In Ihewe 
Kopiravi after ha\lng Ihilr arms and legs broken to 
present e««is Tto laah the next morning wus cut 


u|i and seasomd with coroanut fm boiling (Ml Vto 
trance to the Krenl Kau lta\l Tills I irtre strva ture 
functions as a parllanant honsi (alhotlrul iiiuseum 
and lUiblaaiNt It Is 75 feet high and 400 feet long 
Onl\ till w irrlors an permlttMl tu <nt<r and <Ualli 
Is the Tsnaltv for female t rnnsgreNKors Tlie Interior 
Is (1t\Ldod Into dens In wbl( h an shrines nmtidnlng 
the skulls of \ktlmN that have Iss n kllkd and eaten 
(4) The tal»oo goblins nt IJrnm Tb* talsst goblins are 
regardH as Hatred spirits (5) Main street of Mallu 
^!lIag* Kotilheast Papnn Tliesi nMnarkabU tssiple are 
a maritime ract carr\lug on their tnidlng bv s*n 
Tlulr tanttes are seafaring cnift tapahit of (a^^^ing 
U]» tft fifteen tons (Photos Cop\ right, < aptatn Frank 
IIurleN I 
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Apparatas for luwerinjc thermometers into deep 
wells 


[N I III '^Ij tliiHs l( tnkos M Mtrirt 

Mni; eniptlnn nf u Mt 1 tnii or n (Uhus- 
tnniv (iirilH|(mk< In runhid ns thiir W( 
iin In a wnrhl unflnlsIiMl h 1< i(ll> 

114 will MS iHtllllnillv What (ho Kwarin 
Ini, IkiiinanM on (la larths narfaco wnuhl 
w*e If tla \ oi>iihl ^axo a littio \\ji\ laiioalh Ihoii feet 

wnuld niaiu of lima a tlirUUnv. inonu‘nt <if nur 

prisi W I III din a I Ih on rv mi laiiul w It It us I la hli a 

that the niilh Ih a kftal Kultd glolx^ ])rohahl\ ratiui 

hot In tin ln*(rl(ir lint if we Hluuild phlnn to our 
wIms a sietl (unnon hall luaKd In an liitcnw (laita 
until It was far inori tiian \\hlu hot and ilan sent 
w hli lini„ on l(H wav cov« nnl onlv with the thlnni^l 
of thin niiiiM of rhulkv dust wt should firohuldv have 
a laia h laoie auiirati Idui of what sott of honu vv< 
liduildt 1( Is i^fnirallv tuttidid that lla t irllis in 
terlor has a density as t,reat hh or i;roalt i (lian that of 
Bt«*I and M t4ni|Hniture vuliNli vviuild not onlv nu It hut 
eve'll vaporize most iiietallh eluiitnts tluio If It wen 
n<d for lla Inara nse pirssun whhh kts ps lljfin In 
solid form The outs!»(4 tlllutsphtu or she II of rock Is 
Itwir tuinilni; Iiol i \e< pt at tlu verv Htirfar-e and men 
liuM alnadv )Htutnilid tit doptlis wlrero the litat Is 
iihiioHt that of ixilllnp waUr 

(’tHillionuii Htudlis havt Ih i n <arrle<l on In a inori 
or less hiipliMzard fashion for a k<ssl luanv jears and 
u Kood dial of data has Ihsii iui iiiauhiti d Hut it Ih 
onlv Him I the ndm rs havi talin tiuir wav fni down 
Into tile snrfaM na ks and tla oIIhiiKoih havi si nt 
their drills »!lll de<|Hr that tla prohluii of ditmnlnlng 


The Heat of the Earth 

Apparatus with Which Deep Temperatures Are Determined 

By OlU) Wilson 


till iiirtliH heat lam Ins onie of prnclleul aw well ns 
siientlfli Inti rwt Tlu I ideral and Slate BiHih>«lstH 
havt iKsn busv In lecint viais In amklni; ohservatlons 
and snthirlnt; data and three viarK ago the U S 
(aologhiil Survev puhllslusl tlu first toinpri lunulve 
lananit of pMaheruuil c‘ondltlonH that has vii apiieaiisl 
TldKstnvi) Inihidisfoi ihi laoKt pait tla oI>hi i vallons 
ol giidoglHtK utudt Id iiilniH and wells, hut inan\ of tlu 
hgures art* admittedly of (|Ut^(I<>nali]i slunllhanro us 
thiv wire ohtaluisi from t« iuih ratUfi'-ohHi rvatlons of 
(lows of water wliosi depth of origin inulU not ulvvais 
U dftiniilneil V can fill reclieiking of uH lliene data 
and thi giUhorlng of many new reeoribi not only for 
the Uniled StaleH hut for all the rent of the world as 
willhy Mi h VunOrstrand of the U S GeologlonI 
SnrvM Im now In progresH 

Dm f ict Is fstmluslvely shown by these studlivt and 
I hat Is that the rate at which the temperature of the 
lartliK I rusl Im rea'4*H with Increasing lUidli varlis 
width for dlfTinnt parts of the earth Home of these 
variafious an obviously <liio lo Imul (auses In the 
upiH r jHiilnKula of Mh hlgan mur Hie lold waters of 
1 aki SuiH*rh>r the iliep copper minis of thioc to five 
IhouHanil fell show temiH rat urea at the Ixittoin rang 
lag from uhouL 00 to 00 degrees I ahienhelt as i om 
parul with a naan annual sutfaii timiieralurc* of 4-1 
degnes This Is u rate of Uii reuse In general of one 
degiis lu 120 to 140 fi'Ot or more when as In eentrul 
or Koutlurn Mli hlgan the mte Is one dign'o for dif 
fi Hines in depth ranging from 40 to IK) feet In a 
hntutl Ih It ttf ti rrllorv In (he Wist widih Im )ud< h 
w I stun \\ aslilngton Montana Soutli Dakota and Ne- 
hi iska till giniral nglon Id wlikli the hot Hprlngs 
and givsirs an found the eaith iMsomes rapidly 
liotur with Imriaslng ikpth I oi tla last Iwo-naineil 
Stall's tlu lull Irt lilMuit om digns. Fahnnhelt for 
null 20 to 10 fiHt of Im rimseil dipth and In Idaho, In 
H glons of rueiil volitinh aitlvltv ohm^rvatlons of 
tenijiera tores In wills hiivi shown a rapid Inipensi* of 
alHiut om digrit foi 10 to 20 fi»et Tluai local varla 
tloiis make It ditlli ult to arrive nt gf nenillrntlons on 
(la subject ol tin uvuagi lati of Ini lease In tuiiiH rn 
(are as wo go deeper Into the larlhs < rust hut It 
sums to Ik falrlv will isiahllshid that tlu rati Is 
fons!d(iahh Itss In the older rocks than In the newer 
foriimtlons 


The dee^x^st hole whlih men have ever madi In the 
larth was In Wist \ Irglnla where the Hoi>e Natural 
Gas CompiUi\, under the dliectlon of lt» vice-president 
Mr Jidin H Corrln of Hlttshurgli »et out to explore 
the lower strata In a seurih for deeper oil and gas 
sands than any that hud yet been remhed In the State 
1 hey sent their drill down to a depth of 7579 feet, oi 
Just 341 feet short of a mile and a half when a oavr-ln 
elTectuallv Htopind farther opmitluns While they did 
not reach thilr olijeitlve tlie venture l>ore iiiuih fruit 
<»f silentlfii Inti rest In the shape of mlnuto fotwlls and 
li'ttiperatiire readings. Mr Ann Oratrund eipitptHsl 
with spi'clally devlsisl thermonu terw, made regular tern 
pi'ruturo tests every 300 feet dowTi to 2000 feet and 
Morv 210 feet thereafter, whlih he found t» agns? in 
Iht main with the reiords which he hod prevlouNlv 
taken In the worlds second deeiH^st well drtlleil by tin 
same isuiipony In West Alrgdnla In 1910-18. At a depth 
of TWO feet where thi last ti uiiht dure test was mailt 
tlie tlu rniometer regisli nxl 108 0 degrees Fahrenheit 
ns compared with T33 degrei^ the mean tenii>oratui*i 
at the Hurfac'e This Is an avorngc 4»f 05 f e< t foi ea« h 
degree In Int renHiMl tiniptrature for the whole well 
alDiough the gain was not uniform nil tlie way down 
The rati In I hi sdund di‘ejieRt well was alMuit 70 fi*et 
and ofliers In AVI's! A Irglnla showed mui h tlu same 
li laiieraturi Im tease although In some of them as much 
IS SO or 90 feet of addi d depth was required to raise 
the tempi luture one degriH* The following figures 
show how hot wen the nx ks at various levels and how 
HiiMiUlv the temiiernturo rose 


Depth 

Dcn F 

Depth 

Detr F 

100 fwt 

63 7 

4000 feet 

104 7 

600 feet 

59 9 

4500 feet 

111 6 

1000 ftxt 

66 6 

6000 feet 

121 1 

1600 ft«t 

71 8 

6£00 feet 

1S9 1 

>(100 f(vt 

7S 4 

8000 feet 

J43 9 

^600 f«»t 

86 0 

11600 feet 

164 5 

3000 

01 9 

7000 feet 

162.2 

3600 f«et 

97 6 

7600 fort 

168 6 


It Is not altogither a simple matter to gtq these tern 
IKratuies aiTundelv wlien the depth reathCs sevcial 
thousand feet Several dlffirent kinds of lliermometers 
have iMsn used hut for dipths down to 3000 feet Mr 
A^an Orntrand has found that llte electrical resistance 
(liennoini ter Is lx*Ht for use In wells which are free from 
oil or water Toi lowering this thermometer Into the 
{Continved on pfifir / 4 I) 



Steel tube for themnometer In wells where water Is present If the mercury bulb abould come In con- 
tact with the water, the pressure would drive the fluid upward and the readings would be of no value 



In the center Ib « plnln brmiui pod The wIptb Veep tt from Bwlnidnir affnlnst the side* of the hole which would disturb the 
morenry In the thermometeri immedlBtrly stxne The elumlnum diaks nlrt the operator lo determine when the Hnc has struck 

wHt< r 


Weight attached to the end of the line used In lowering thermometers into deep wells 



Maximum-reeirding mercury thermometer used for measuring deep- well temperatures, with the tube 

in which it la placed 



The Ineonsptraona opening of the world's deepest 
well, with s thermometer wsitlng U be lowered in 
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A N K C. monoplane with hIx hoiwepower enifine, which flew 87 *; miles on a 
gallon of fuel won the altitude prue with 14,100 feet, and tame aecond in the 
speed contest with a mark of 74 milea per hour 


Flivvers of the Air That Ai^proach 100 Mfles 
Per Gallon 

T HK recent coini>etlllou for anialt motor drlvfiTi 
Kllders or Mi;ht uLrpInnes at Ljnipno resultiHl In 
some wonderful jx'rfornmnet^s iind deliniteh mtirks n 
new trend of denlKn which niiint uUlmnteh prmluro ii 
lyiie of nlrcrnft whhh In i(« relntlon ordinary air 
craft wlU he analMi^oti** tn the i>oKitlon of th( (\He<iiP 
In ttte alitomuhlle world The condillons of tin (oiti 
IHdUlun liniUed the sUe of enj^ne used to T'V) c c ta 
pacity roughly etiuivulent to h 1\ horsepower, the (hlcf 
prise being itwardcHl to the mmlilnc aci ompllshlng the 
gmitesl distance on one jjallon of un\ standard fuel 
Subsldlnr> prises were awarded fop spe( d altitude and 
for greatest diHtunce flowTi Irrcsixstlve of fml cuu 
siiiiiptlon Although the iM>sHlh|llt> of Ihln^ with cn 
g1ni*s of very low is)wep has bwn nxs)gnised for some 
<onsiderahle time, and cMtxvlally so Kinii the progress 
M( hlevtHl In the design and uw. of glldors, th< re has 
always existed un linpresMlon that machlnt^ of this 
tiuKs would be extremely fair weathtr < raft, demand 
LiiK more rattier than less Rklll In piloting The out 
standing feature of the Lympne comi>etlth»n wan the 
excellent behavior of most of the machines In ev 
(remely bud wenther, which gave no Indhatlon of lack 
of power or c'ontrol The course was mlh*s In 
length and roughly triangular In Khni)e the latter clr 
lumstance deflnltelv precluding the iHisHlhillti of anv 
assistance liclng rtndtnsl h\ favornhlo winds further 
the term motor glider whhh has y>ec'n geDcrnll\ aptilled 
has suggested that tlic lllghts of the machines would 
be In the nature of motor-assisted gdides In which 
Miming against tlie rising currtnt would play an tin 
(sirtant part When it Is ixtnshh rcnl however, tluit the 
uhsenc*e of anv moans of restarting after llu» onglm 
had Htopiied In the air would imc'ossltato its 1 h Ing kept 
running duitng the iierhid of soaring whlih would 
neceKsarll^ lie at a slow rati of forward s|hhmI II will 
be seen that this miimiivcr would detract from lalhcr 
than add Vo the miles gallon tlown AcluuUj the 
mm h lues down at Iviupne ns will be scH>n hv the 
uccompanving illustrations were mlnlatiirt airplanes 
twKSi^tng u leimirkuhl} high rforiimme mid widch 
monntver was not obtulned at the expense of slrmtural 
stixmgth, iiutst of the machines <onf()pnilng to the peg 
ulutlons regarding factors of safety, etc Tlie ma 
chines a< isnaplisldng I he greatest distance per galhm 
c»f fuel were I he Wren and “A N K C monoplanes 
which tied with the excellcmt 
flgure of 87 ^ mllofi per gull(»n 
Iho former Is a cantilever 
moncpplnne with the landing 
wlicxds purtlv enclostsl In the 
IhmIv the i>ow(r plant being 
a diminutive mtitorcvck on 
gdne of thn*© horsepower driv 
lug an alPHcrevv three feet sK 
inchese In dinmoter direct It 
|H»sseHsc^ H top Hfteed of about 
'TTt mlleH i>ep hour, and was 
down during the coniiietUlon 
In very rough weather It 
wiiH computed that on n fairly 
calm dnv this plane would flv 
for 110 miles on erne galhm of 
fuel The “A N K. t mono- 
plane w Ith u six Iiors* iHtwc r engine gave a really 
astonishing performance Apart from Its low fuel con 
sumption, Us top K|)eed was In the nelghborliood of 80 
miles |ter hour and Its best climb during the week was 
14,400 feet In a little over tbe hour Its celling i e, 
the niHXiinuui altitude ixisslble was considered to bo 
about 2O,0U0 feet Tills with an englm of 7'50 cc c‘a 
twicUy The high edlclency shown must in this case be 
attributed to the wing section used this being rom 
puted to poBsesa a llfttcediag ratio of 2Z to I Tills 


In other words means that the 
resistance of the wing In dlglit 
Is tinlv ono-tweriti s*(onil of 
the wtight llftcHl Lnfnriu 
imtilv tlio addilloQ of a ls>cl\ 
reduc'Cs tlu lift to-drag i iilo 
of the ( omplcto mac hinr in m 
extent dtiandent nn tin dc^ 
grex of <4ttxnmllni eOc* | nh 
tallied Thus It U quite ptH 
slhli that altlauigh the wing 
alone mnv pnsm rs n liit,li I /f) 
ratio that of the comph ti ma 
chin* due to a hudlv '•I i us'd 
h(Kl> nia\ he quit* ludincKiil 

In III* Mist Ilf the A N I ( mniitq lane |h< I /!> nf 
the mmhlm N si ptd to it*. to I Tlun*- 

foil, as Its w* Ighl inad* d with pilot Is 401 iKUilids tin 
Ihrust n*x*ssar\ lo mainliiin Imri/ontal lll;,ht at the 
siHHMl at width tids I /I) nuuis, Is 1 /lOth of 4 tr» JO 
jiotmds It win thus Ik smh that as th* leslstam* nf a 
iiini him is nsltiml fla i<sir\* |M>wer a^iiltiihh K In 
cr* hscmI Tills r*slu(thiM nf iiHistanic ma> h* nhiaintd 
hv MIN Mir*ful d*lall ihNlgn In which th*r* Is a mini 


iiuun <d *\iM»s*d wli*s iitiings iic or h\ ilu piodm 
(Ion *)f linpiov**! wing fioms The latter isdnl indl 
Mills a dircxtioii In whhh llu^c light plants will h* of 
inmienNO value In (nahlln,^ exiNiinantai wings and tin 
cITisl of various couliollhik arrungememts tn In tried 
*iut In dight at low cost unordliig in InvalunhU <hc>ck 
on wind tunnel imal* l * \|»* i iininta 
The Pamall Pixie whuh won the sjieed *oni<^t 
had a top speed of ahont ‘Hi inilcs jS-f hour two laps 


having Issn down at a -.imd of Sli miles iier hour 
tinlv one machine the < imss|»elhis Gull cUpurlcsl 
from the triutor aIrMHw ii range ineni In this ma 
< Idni ih* *^^1111 was moniitisl nn Ih* wing Inmiedlaieh 
aft of the plhd, driving ih* twin ymqsUers hv meivns 
of chnlns 

Tin etinfrolluhilltv ''f the machines gmirallv w is 
(xc'elhnr this IHng Inst un-ed hv the fad that two 
wt‘ie hHijKxl during ila iiM^iliig In this connes tion it 
was ohvlnus that valnihh lessons had Nsn I* arned 
fmni the resulls nf the gild 
Ing csenipetUinn at Itford 
I iRt year 

It Is also upparciil that 
with ciinful design par 
ilcularlv In tin ndmtion of 
nsulstance It will h* ispssihh 
to constrm t a two w at* r ma 
ditne wltlj an engine of alx 
horsepower whhh will imih- 
sesH a top Kiiec d of almnt 70 
miles ptr hour, a landing 
speved of J^* miles per hour 
md which can Ik housed In 
a space no greater than that 
afforded bv the average pri- 
vate garage These mac hlnca 
possess the very valuable at 
trthnte of a low landing 


siMs d whidi 1 1 oiiM iisItKis OIK of the chief rlRks of 
Mvlng, iin*l furthei i»enidts landing'^ to U mad* In 
small sjaic* N It mus| la adm[t|e<l however that <i»n 
sid< nihh prngn ss in Mlnhilitv and control muHt stUI be 
nmd( lit lor* llux^c muhimh can Man* Into tdUthlng 
ilk* g*neral use Ihls of loin's* Is \ matter of time 
I or Ih* tiiiiiM dial* piiN*nl (h* m iimclUlHs have i very 
gixiii valm foi 111* pnllmlnaiv training of pilots and 
foi M oniaiil* Ml full Kc ah exjs rinu ntal woi k To a 
1 **SK* 1 (Xl*nt th*\ will also he 
ivallahli as pi hate louring 
maddnts and for siKirtUig 
puriHts* s 

Lichens — Impossible 
Plants 

A MOAG the m*Kr singular 
and InexplkahU of or 
ganisms art i !»*»>>* kntwvn t*> 
iKttunlNtR as th hen-> Allclati 
Is not an organism or nikhIck 
in 111* snna stus* that we use 
the woiil tn rdirting foollur 
planN ot animals \ (o*ontit 
dab or tia tixs on w host* 
mill H t**ds m apple Ins *)r an ant eruwllng *m its 
hunk tatli N a *liHtin<t h|h * 1(hi h dellnite cntltv of 
mon oi liss homog*n*vuis structuic with organs ami 
tlssui^s of a (ommon priniarv <trlgln and a d»Hnlu coin 
mon H|MS Itii luridtiv Imh of the examples cllcsl is 
the piodiKt *>l the union *>f a H|KPm and an t^g *xll 
fiom like piunts and can *ome Into I»elng In no otiur 
w a\ 

It Is (111* lltat some animals and many plants pro|e 
agai* whollv m in s*ane part parthenogeneticully that 
Is without the fcitlll/athm of the egg and that otluis 
imuast In numiKis ihrough Mim* fonn of somutl* or 
((II division lilt no nmtl* i what the cxatl in* tluKl 
il Is ImiNtssIhle to hav* a ( 0 (oniit d*uh wIior* vvarents 
w(t( anvfhliig but (otonul *rubs (»r to get a irons l»e- 
tw**u a Idu and a How » ring plant a liverwort und a 
moss a shaik md a sardine a hat and a bird or even 
l*etwcHU two dlstiiut mummals Ilk* a eat and u dog 

when wt examine Ihluns we find an entirely 
dllT*i(n( stat( <tf afTalrs A Ih la n Is lomposed of twc> 
♦ ntinh unllki organisms Ulonging to two uitlrely 
dlslliut and altogether difreient groups of plantfl. 
lilol(»gl* allv a Ihhen Ih therefou (omiM)setl of and Ik 
the n'siilt ini nf the Inteindlon of two distinct und 
utterlv unlk Uxlng org'vnisuvK which go to make up 
lls Ivodv If we ReX’lh® a lit Ian and examine Its anal 
omv vv( find It lu l)e made up of a fungus and an uiga 
rii* f(>rin and texture of most IlchenH Is due to the 
fungus tiinments ttften luing compad(*d at the surface 
to form a thhk strong (oilcx whih from the lower 
■^arfiiM Ihev extend as rhlr*dds or otherwise simulate 
roidH 

Th* aig I on the (dlu^r hand Is In ntarlv everv case 
dtstilhiitid ill a laver within the Ixxlj tif the lkhc>n 
hut mucli niurtr tlie upiar or outer Hurface mi (hat In 
s*H’Uon it forms a stnuk of bright green enmesh*'*! in 
Ila white lIireudR of the fungus The fungUR of a 
Ih In n hoW(\*r has the n* w dutv of (incloping and 
proKding the alga so that the latter niav In* r* use In 
niiinlior and ik i fnrin more ofTcstlvelj the tusk of numu 
fa* taring food foi (lu fungus A result of this In yier 
ha()s the leasmi for the development of the groatI> 
varhsl md nunplix IxulhR of th* high* r llthcns Ihc 
fungus Mipplhs the alga with watei and mineral Rultn 
Mild mav also lurrv more or Ilhn of its curlxm supplv 
wltli it Th* alga Is protested In such n way that it 
Is aide to grow wliere It would l*e InqumHlhh to do so 
aloim and Its csmtinucxi existence, through csll dlvlshm 
Is asHured 

It U ihlR strange UNM^clatlon of two unlike organisms 
a fungiiR ax maRter living ns a parasit* or a Hai>rophvt* 
ipMin an cmslavcsl alga whhh glvt^s rise the anomni 
(tUH organlKinR callcxl llehenR plants whU h dlfTc r 
markixllv fiom either ttf their cstm|H>iunts — \h>ttrait 
from thr f>rirntiftt Monthlu for f- 1 hrunrff J921 \rfitJc 
htf \ H Him PhiUpfHnt liumau of finmet 



The Am biplane, with 8W-hor»®power engine, which reached a height of 

18,850 feet 



The De Haviland aix horsepower monoplane driven by Capt Broad 



The Wren monoplane which Hhared the laureln with the A N E C. 
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Lessons of the Japanese Earthquake 

Types of Construction which Survived and Recommendations for Reconstruction 

A Resumi of Engineering Opinion 



KKL lUid rolnfortvd concrt'to wert* the up Bhenrlnff utresses tlm( were to4> S4»veiv for even the 

Btruclurul victors of the dlH ntronKent inaterlalti to wltliMtnnd It would appear tlint 

lister This In miin, Ih the opinion of on noiiu dainogo was received hy Inierlor walla made of 

nglneer eini>lu>ed by one of tlie lurtic^st gravel reinforced ctmrreti, but these are not aerlous 

Anierbim construction conipiinles to make inough to preclude repair of the buildings 
a Hiud> of the Industrlnl buthllngs whhli Masonry piers suffered quite laidly, especially on the 
had Iteen t rtrted by this compHn> prior to the great middle lltNU-s of low four storv buIldlngH 
earthquake which made a HhanihleH of Tokyo and Prnctlcalh all kinds of fating inatt-rlnl failed Tllee 
Yokohama were the most resistant of materials of thts doss to 

In (Hjmpuny with a Jaiainese nnhltect this American damage imd dislodgement Next In the order of re- 
engineer made a vtrv careful luul tliorough exaininutlon slstance comes stutoo, followed by granite, cut stone 

of H nuiidier of striiitiirtM vvhidi remulned standing, and terra otdta Interior partitions made of hollow 
although In a so in t w hut 
dHmaget! condition The j 
most striking dlw-overv v'as 
that practlially nono of tin 
great Htf'el columns used In 
tliese hulltllngs was jh*!'- 
MianentU distorted Thai 
thost inemliers had Insn sub 
jmed to violent tttxlonswns 
at om^ obvious, for the niiis 
onry pti rs which had m 
I U»M‘d tin in were ver\ liadly 
sliattireil tinivlngtlu lattral 
ihovt ini nt of thi- columns 
theniKelMH IhiksIuIIv whs 
this pin noinenon nollceahk 
In t he ond and third 

Hb>ries of the buildings whlh 

III! tVrst and fourlli had suf 
ftwsi relatively less 

These fmts Indkatt very 
isitentiv that the steel used 
was bith strong enough to 
withstand Iht normal deinl 
load plus the live load Huisr 
lin|Mis4d h\ the eartJiquafee 
Mif»fnients and that It had 
an ilustk limit high enough 
lo Insure Its fSlI i*p|ui*n to 
original jMmUlou afur an 
amount of lateral swavlng 
which was at least sufHihnt 
to swing electric light glol»es 
suHiK ndeil on two-fisit cords 
igalnst iln ulllngn and fnu 
tare them 

That siecl bihk and con 
orefe hi* no jN>sltlvc insm 
anoe against d<strmlh»n hj 
cartbquaki slunk unless 
pnqierlv designed and unless 
of good qiuilllv Is Hla)wn bi 
tlie stvire dmnagi that was 
j'pcfhid In n huge sixsioiv 
sUs^l bi h k tom ret* building 
of I a pan* st Lsmstim t Ion 
whUh was so badlv damagtsi 
that it must lie (UnadlHlu d 
In this (.ase tin stetl was 
hfl bv the earthquake wlfli 
tiemmneni dUloidlons \n 
olhei^ similar example Is that 
of n relnforceil concrete 

building built bv tbe Japan . . . 

ese, will* h collapsed and ^ building in Tokyo wiuch ronrlved the recent earthquake without permanent damage. Although 

killed 1*10 occupants The the right and left swaying motion net up atreeaea that aheared the outside walla in two correapondlng 

wre* k of this structure Is syiteniB of parallel fractures, the steel framework was strong and elastic enough to return to Ua original 

tiioiight to havoiHsn entireiv after the last tremor Demolition will be unnecessary in this esse. Steel and reinforced con- 

owlng to faulty construrilnn crete withstood the earthquake shocks best 

Ky en allowing for sui b 

yyorknianshlp uud disigm steel and concrete did not tiles were utterly unable to wlthstuDd the crushing reinforced very thorot 

Hune nut with a wholly jicrftHi sfnii It Is doubtful If causeil by the lateral movement of the colnmus, nntl longltudlnallv 

unv thing short of canvas tents wniiUl Nevertheless and they fell In fragments. But partitions made of should lie used In the 1 

Us refDrd W so good and so much lietter than anything phisur on metal lath were not nearly so severely dam as around elevato^ sha 

else that there Is little doubt that It will be very iig^ Still better behavior was given by partitions of I^ly, wherever pou 

largely use*! in the reconstriuthm which the Japanese concrete while those of reinforced concrete faretl best should be buHt from be 

are planning and whhh they are approaching In a of all Rven In this material, however, there were some number of openings, 

tnily scientific manner In an attempt to avoid making cases of shattering resulting from borlxontal shearing, It Is an Interesting i 
the same errors again and this was most evident In the cose of psrtttlnns the two Qiost modern m 

Kven horlronlal ii Inforcod-concrete flot>r slabs re- made of slag concrete and pnbllO buildings, n 

miilned Intiut or marly so At the points where bays Thus It Is evident, Judging from the experience of crete, should also prov 
ar sections of the parts of each building Jidnwl there ^pne large engineering construction Ann, that steel and vita! In a region win 

were some minor cnick'* In the fiisir construction, but reinforced concrete are the motertnls best suited for foundation on reslllen 

tbcHo wen isdnts whor* tlu sever il sections of the constrnctlon In earthquake xones. provided that steel avoid periodically comi 

building vibrated indeiiendtntlj of each other setting of proper strength and high enough elastic limit to predictable whfm. 



return to Its original position, Is speclffed and used, and 
provided that concrete made of carefully chosen ma- 
terials properly mixed and carefully reinforced, Is 
eniplo>ed 

As a result of these observations a nunrtier of In- 
teresting recommendations were submitted by the eo 
glneor on the gixinnd If Tokyo and Yokohama are 
relmllt — and, of course, they will be rebuilt, for the 
Japanese certainly are not the sort of a people that 
will waste time In lamentation before setting to work 
to put their shambles In order — it la believed that all 
foundations should be of piles capped with reinforced 
concrete, or of isolated pier 
spread footings, or of solid 
concrete mats without plies. 
Tliese plies are In no case to 
be driven to hard pan or to 
"refusal * In this manner 
full advantage Is to be taken 
of the natural cushioning re- 
silience of the earth For If 
the plies were driven to rock 
ttie full severity of tbeoarth 
quake shocks would. In tbe 
event of another earthquake 
(on event that Is practically 
Inevitable ) , be transmitted 
directly up through the plhw 
to the building For this 
reason it Is advisable tiuit 
deep basemtmts should he 
avoided 

Steel columns should be 
pimped In a straight line In 
either direction so that at 
every panel there will be a 
muxltnam number of points 
of reslstaDce Moreover the 
sections of these columns 
should be as wide as possible 
in each direction and should 
be connected at each floor 
by us deep girders as head 
room win permit In this 
mimner It Is possible to avoid 
the use of knee braces lUv 
ets which are "In tension 
should be carefully avoided, 
ond Instead, whenever pos- 
sihltf they should be used in 
such a position that they are 
In shear” 

If concrete is to maintain 
the splendid reputation for 
use In earthquake cones that 
haa been awarded It by the 
gruelling testa of the Japan 
ese catastroplie It is recom 
mended that It be Used only 
after careful screen anal>8ls 
of the aggregates available, 
and the water content Should 
be kept down to such a# low 
minimum* that the concrete 
caa only Just be wortced into 
the forms. It Is believed 
int damage. Although that exterior piers around 
B in two corresponding steel columns should be made 

to return to its original of reinforced concrete, while 

el and reinforced con- interior columns and con- 
necting girders should be en 
Urely covered with concrete 
reinforced very thoroughly both around the columns 
and longltudlnallv Solid relnforcod-concrete walls 
shouKl lie used In the Interior between oolunuu u wen 
as around elevato^ shafts, pipe shafts, And stair wells 
I^ly, wherever possible, reiaforcod coocrote walls 
ahouM be built from basement to roof, with s ntjibnum 
number of openings. 

It is an Interesting and perhaps slgnUlcant tSset that 
the two most modem materials used for largA Industrial 
and pnblld buildings, namely, stosi and rrinforced con- 
crete, should Also prove to be the best Adapted to sur- 
vital In A region where It is necemiT to float the 
foundation on resilient shock absorbers in order to 
avoid periodically complete destruction at Nature's un 
predictable whfm. 
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The ContlniKHU-Tnifflc Lift Bridge cloth h«» broktn thrt»ugh ut 

I N or<!ter that bridge trafllc may not be Inlttmipted dlscoUtred placet*, of 

by the neceaalty of keeping a clparance great enough course rtndering tlu gir- 
beneath It to permit the paaaage of wuter-truft, u new »>cntH useloHS. 

and unique type of bridge has been designed bv Mr The cause of this distnss 

A. A. HendetJWHi, an engineer of Pittsburgh riils bridge phenomena is now n 

doea away with the alternative necmilit uf building voaled The dlsiovirv 

a span at bo great a height above the street level tbit brou^,iit hImiui lom 

a cosily and ateep approach must inudi The bridge plaints made to Ibe wi f u jsjj 

may In* raised In the center with hydraulic jatUs jm r hiuuiirU^s bj cuKinna rs wim 

mJttlng full clearance below for navigutlon during dnod the exisrUnce just 

time and at the same time Interposing onlj a low and nuntloneil with tloilas ihit 

ttmipurary grade for the approach of bridge (radio Ibt v had sent awav («i la 

Tills bridge Is not, at least not In the usual sense of \\aslad 
the word, a lift bridge. Rather Is It designed to be Clumlcal i xamlniiilmi (»r 
raised only In time of high water, and then to la kept the hrownUh sikUm (iKthsui 
raised until the water subsides rh< pre hcuco of sulfiuti 

With the center span and the adjacent ends of tho acid ^\hllo the dmiiKK 
sliore BpoBH raised there will be, of course, u guji at the who nmdi the tests au not 
shore ends of the latter Ordlnuril> this gap will l>e prt pared to fonnulnh iiu 

surprisingly aiuall, introducing no new featuu not ng oxnrt elHuikai rotation iiini 

ularly met with at the expansion Joint of alt birgi takispliue (lav b<lie\» iloir 

bridges In the case of a specific bridge of ihK tvpe the mid Iw produce<I rr<)iii 

which was designed for the Allc^ditny lUver at Pills the (onvnsira) tjf sulfiii dl 
burgh^ having a center span of 410 feet and two riion* o\ide (so ) in tho iimoh 
spans of 33,^ feet each, with a total lift of H feet tliN r»la n Info sulfurk lu Id 
gap would be only three IneboB, and (Nmld be riudllj (Ssu.l In tlu prisniM rd 

provided for The gradient enur'd by the rlltlng of flii tuolsiurc in (lie \ut ^ir 

the two shore spans, with the Jacks run up all tlie wttj aunt Tlio sulfur illoxldo is 



New rail bridge across the Hudson below Albany, now under construction 


would In this case bo 5 T jfer cent Hut a stud> of 
watorleveU at tliat point shows that there would lie 
very few days In the vear when the wuterlevel In tlu 
river would be so high that the jacks would Imvf to 
bo fully run out 

During 185 days of the year, corn*sism<llug to ilie 
period of low run-off the bridge would not have to lx 
raised at all while a full extension of the jacks would 
be required during onl> 30 dava of the entire >ear 

The jacks nHe*essary tfj lift the total 


adouniiHl for Jis a bj pnjduct from tlu con 
sunuaiou of jMM.r liikP of tojil, the gas lieing comm \od 
1j\ smoke ctaalng finm ilu dilnmevK As furilar proof 
of 1 he f orn t tiu ss (»f tids. < \])lnnatloU it Is worth noting 
tbnf (ho trouble tins lat n found to or( ur luainlv ou 
tioudj davs. wlun Hart Is a icmUnct foi saiokc to 
de*«vnd Venlii wlit n gm ments cona fiom tlu lauadiv 
already drh il n adv lu Im Ironed bt fbi houmwlft, tlu 
stnlns are absint, for the laundrlis dr\ lnihH>rM 


Cutting a Traffic Tangle With a $20,000,000 
Bridge 

T up awful botllo-nc\k on tlio New \ork < entral 
Uailinad at Alhunv wlare et(rv luiund of fnlght 
nml i\ii\ piissdigtr Istwiin tlu West and Niw York 
or Ihmton have t(» pass ovir n vnv Ihidteil number of 
liacKs will Im» mtusunildv relieved by the new bridge 
ut CastlMon ten laiUs south of Al))un>, now under 
(onstnulion The bridge will afford a 


load, static and live of 5600 tons woubl 
consist of plungers of 32 Inch dlanu ler 
working undtr u three or four thousand 
pound per Inch pressure delivered bv an 
automatically controlled pump In order 
that the load may not continue t(» n^t 
on the water In the cylinders after the 
bridge Is raised, four 20-Inch follow up 
screws are placed near the jacks so that 
the static load can be transferred to them 
Similar hydraulic ju<kM are being used 
in the canal boat lift at Les hontenelles 
France, on the Nuef foasd ( »nni. vvlun a 
ram supports a weight of 800 tons on a 



(oiintslUm lietvvtvn Hu West shore and 
tlio N< vv ^ork t^ntnil IlniM wltlioiu pass 
In^ tbroaeb the Mhanv siatlon of the 
laiftr ifiad Alfluiugb attual w<irk be*,«n 
onl\ a v» a ago lust 7un» g(H>d progn ss 
has lann maiU asourplilurt sh(>wK The 
computed bridge will U blgla r than the 
Pouglik»s pHle spjm and longer than the 
Hrookhn Bridge 

Dog Distemper 

D isTf'iMPI U Is an acap lilghlv con- 
tagious d I SI use prewnllng 
Kdria w hat an ilngnus to nu Q«b s In man 


diameter of sU feet six inches with a 


Wlillf soini biivf ngarded 11 as s|Hslflc 


a run-out of 48 feet Hydraulic lift bridge proposed for rivera wUh a full spring atage of water, to f"*' *1“ oHa t> con'*!der tint It o(surs 

In order to provide Atr the tronsverMC permit pasemge of boats without interrupting traffic or requiring a bridge of In nitw loang foxors, uohe'i jackals 

and longitudinal forces of wind etc, It cxcesMvc clearance hvenuH and tven inonkevM hroin Its 

will be neccHsar) to have sh<»rt s(«h I comagNwltv it N certain that the «aiisc 


guldo-towers at the ends of the twu piers so designed 
and constructed an to form u component pari of them 

Bad Coal Rains Family Wash 

S OME housewives, mainly those living in large cities, 
recently had the unpleasant experience of having 
laundt^ ruined that had been bung out to drj Silk 
shirts or dainty nnderthlngs have shown brownlnh 
stains, and frequently, on Ironing the garments the 


Ninety«Eight Tons of Stool in One Piece 

T ut luavIesL ns wHl as tlu longest st«>< I brldgt 
girder over amd In bridge const nu Hon In \iiuiiiu 
was r(>centl> swung lain place ov»r iht MI-sisHlppl 
river at Rock Ishmd Illinois This Mis 1 inousitr 1 h 
114 feet b‘ng and wilghs 98 tons Tls nimivnl fmin 
the foundiv when 11 nmh fubrlcahsj nijalnd flu iisi 
of four tint »Hr> and ii Is sabl to 1 m tlu nuixlmuia 
weight that anv foimdiv could pro<ltj<e In on^ {ihss 

Tlu glrd<r spans a slough 



of the MIssisKippI rl\<r and 
fnritiH tlu last link in a new 
bridge designed to tarry 
iratlk at this jvolnt for the 
next ”i0 juirs At this iMiInt, 
trallk Is beavv and tlu iiiovi*- 
mont betvMsn trains N short 
The onllnarj ex|K<lUTit of 
diverting traftle to a tun 
ivoran tinek csuihl rud la 
made use of Tlie ohi suim r 
klnieliir* was nmovid and 
the new (»ne erei tisl with 
out interfering with regal ir 
railroad IrntRi to anv ton 
slderabli dtgrts^ thie rnu k 
wan tnkf n tait if N< rvlt ( dur- 
ing th* dnv hut WHS In Kt r 
vice again when the working 
dav was over 
Tlie eonipletlon of this 
bridge, which Is expected to 
progress rapldlv, will make 
possible greater electrl* 
power, as the new typ#pf 
bridge will give full power 


Plaeisf a MSoa gMer near Bock bltnd, OL to the etreem enrreot 


Is MiibiolH of some kind, whit li howt ver, has hitherto 
ntd iKsn iinniusketl Indetd there N verv lUth na! 
s( It niillt kiHivv hslgr extant on tin dlseast This H 
In purl al iinv raft due to the fait liint what v* t* r 
Inarv surp^mns atul Iht laltv call dls|^nqM*r Is abmist 
urtahilv not ont hiii stvind tllstasts Tliat on* tff 
thesti Is tin sjnsith disease Is lu>wt vt r, verv iirohalih 
Vt pH Mt ni the conn pi of dlslt mi>er * Is fsit in 1\ 
clinhal Thn ont finds dt'serlpthms in tlu literntuie 
oftutinhal gJiMrh Tu rvtais nnd exantheinath tvi»es 
Ilf tin tINi iM Tliin Is H gnat body of tvldinot to 
show that tint iiltatk t)f tin mal idv tonftrs a durabh 
litiitMjnilv on (ht sarvivttr The dlstsiM im t iirs In all 
Loimlrhs and was iippurmllv kntuvn in antinuRv 
(lu offu r hnnd (lure Is a tpadltbin —It is lltlle rmtre — 
that disttiuiKi was Introtlneetl into F’uroiu from South 
\mtilta In Hit stvt lifts nth ttnturv There Iiuvt Imsu 
iirnnv n St arclit N on Hu prttbable enUK* and frtun the 
tinu tif Sutimer (187^ I doWTi tti the priMUt tverv 
kntJWTi t>p( of mb rolM has betn Incrlmlnaltsl 

Miiny biivt Ulhvtd Hint ( irrt came ncureit tlu 
truth with the hUa tb it the lawm imtrhl Is an invisible 
mlcrttlM wbith » an traverse bat U rial fllltrs With HI 
tnites oiitHlncHl from nasal storotlons bt ohtnlntd ItHial 
( It CM In w hlch wt It elaluud tt> b* Ub nlit a) with true 
dlstemiR r, and lie ngaidcMl Hu vNlble bmitriu found 
by oHurn ns se^coniliirv Invaders 

This \it\i Is hirgtly mt tided wlHuiut (rPhlsiti U 
muv be pointed out bovvovi r Hiul Cam s work wbbb 
Is not given In am great del all, bus lusn advtrstlv 
orltUlHed by (lalll \ nlerlti, and o*quHlally bv Kngunow 
Filter piiMsi rs have l>een suggesttMl or pioved for a num 
her of pathological tMindlHnns Tlu v an hlgblv In 
fet tloiis Invisible fllterabU and non mlrlvabU Ihtv 
pntlaiblv ctmsHtute a new group of lUing things width 
if dlsCMiverod In tlu cam td disinni^er inav throw a 
light on many unknowm caiiseH of dlseHse in man 
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A Museum in the Open Air 

The Display of Trees and Woody Plants at the Arnold Arboretum 

By A A Hopkins 



A bed of HecdliniiCH at the Arboritum 


lill Id* ii n| 11 iMitMiii* nl ^,l^rd^ n is 1 ni In 1 old 
« hid piidLhs III l^ultind and 

Ithml lliutiams ttiirdtn In f Idlad* I 
phiii laffiK tin Im }.lnnln^ of th* 

( 1 ‘tntli and In tliar ((iiiinv wtn 

d*^tlo|K•^l lMiiiinl(Jil i^ardtiis 

at K* In York in la\ i In ( m Ion irul in in m\ 

of (In * milfols of V iirojM. Uni ii ninitn d for tin 
Ainold \t)Mi](tnm at lainulta Plain Mass (o do a^^a^ 
tin nliouses tin iriMUtloii (tf Sli loNtpli 

I'avlon Kurdtiur of t hatswoitli tin suinrl* islati *)f 
tin I diki id i h Noiisldn Tlu Itotanlt al Kaidi ns 
fiiitMl lo of (onist )iai« tiiis us a pail <d (laii idn 
lalhiniil and stluilllW i\tdl)tts hut It Is <*nl\ a parr (»r 
Da Nihoit It Hinaliad toi tin Arnold Vilioniuia to 
th \( lop a UldqUt <(dUsli*»n of ''MHKI \itl«(l<s td IHHS 
and sJiMihs and Da nundiep of s]MMinans ttldih oia 
( an Sts lain nt \ t r Ihs n dt tcnnliu d lids unrl \ alhst 
(oJlettlon is Da (nalion of oia man l>i i liarlts S 
Sai )»t lit \i ho li iH Da iinhiiu tllsDin D(*n *d la In^ Da 
tiM} dlnsloi td an liisDtuDon n lil< h has thaiiislad 
untlt r tan inanuMiiant Itn o>ti '"id veais foi la Im- 
tana (he dlrttha in IS" I and hDII (irtHitUs (t>oi ilds 
Instituthin Wo rt fta tunali to ha\o Dtc opiMirtunlt \ 
ot H|M ndinu a naist pitasunr du\ \utli In SjUMnt nlio 
UM \1 s.iPiia \(I 1 llUiUsDUk llltni liUtDtni ulutUt to 
Irtss which will Ik rtftinsl t*i hilt i it aas liispliluK 
to St t i,n It Dtts width lie liad planltsl and wnltlml 
Da ;.rt»wth td fia dKadts Tlu hiiidsonast t \aniplt 
was iKihaps a sumi mnpU whhh Id SarMiil planud 
In 1 KH.Y — t'l i lau H an* * hlh Is 1 1 rlainU u n t i \ 
lK*MiiDful trti hid Ur Siui^tiD siutwtd iht wrlfir 
larKir irtts whhh lu planltd In Da hrsi Murs of Ids 
iUrtsloratt This lualtii is mm ImiHUlant as It shows 
tliH groat ( rlint w hit h has las n cniniali tt d In tlu I niu d 
statort fttr U) t»r dO ^^ar^ of tutlln^. down DinUi and 
mver ytarilnj, un> rtfoitstaDon llu luwHpaitora and 
niaga/lntH aio Dio grtnltsi nttht tiuiahH t»f trots fi*r 
the tapmlouri inawH *>f Du pulp gilndus M-em to hu\< 
no limit W( w«nt to * iinada tlu otlui da\ lo sts tlu 
largtst pais I iidll In Du woiM Jind Du r**lh)wlng is 
tlu staDaDi s of w*ku 1 tstnsuuiiit hai r**p *au *la\ 41 MI 
(‘Olds wt Igldnk OflUlKM) isninds Htrilunaloh tlu citrisa 
alion owning a gn at t hain (*f inlllsluis msu Dio light and 
Dui an planting IfUr Sargent h id Ihs n booth d and I la 
(tun rt t< t \aiiiplt> of Da AmoldArhan turn hatl l>oon taktn 
at its fats \alup Dit oioiioinU n^tuin tst of this < tuintn 
wtiald liim iKsn tonstMul and a long train t*r t\iN 
whhh result from Da dlHpIiu Ing of natun s halduts 
wouhi halt lMs*n a\<rld*tl Anihiali t an ))lani a t n i and 
tlu> mpilrt pniotlcallv no attonllon 
— tinu Is Dip on h iltMiani F<*r trots 

to glow within the hpatt of one m m s 

lift makt It ntsrtairit\ Dial If proiw r 
tdaniing Is t arrhsl tm that a ftn*ost 
tract null lasf for hnndn ds tif m irs 
and snpplv nil the wotal net'oK.snrv for 
hiilltllng or Industrial piirfHisen 
Now to return to the Arlxn*itmn 
riu hl'^*^'***' 1 " dnhhh told A 

t iD/on t*f Ntw ltdfoid Maas lift 
IDIKMXtd ftir the “pnaiiotUm of agrl 
t uhin al or lu»rDcnltural lmpn)\e- 
nunts u sphndlti iKsnuHt Ilariurd 

DnUoislti iHvamo inti rt sled and do- 
\otod a largi tract of land to Du 
now inttrprlst uctih In all and 

IM) acres wore added nubsotpunDj 


Ur Sargent wuh mudt Ulroctor In 1871 and the Ar 
iMirotuin will remain as Die undoing nunmrlnl to the 
etTorts of a iriio flctontthl who Imu hud Du rare opiKir 
tunttj to scM hlH lift wi»rk tniwnod with onllre sue 
COSH HtsIdiH hU wt)rk t)f raising ttinsldtruhh over a 
million didlars I>p Sargtni s owti gifts of inonov 
iMioks jthoh*gru)d)s and herbal luia hihs Imons hu\o 
lx in i>riiuo!\ He han attnutisl HtudontH of treos from 
all o\tr Du world and a gnnip of ( hlnese studtnts 
Htvithlng trees 1 h n**t an lnfrt»qiH‘ni Nlglit Tlu niiiSLum 
wlihh (onlafnH Du iidmlnlstrntlM otih * s tlu Mhran 
and lolhstlon of pholograpliN also < an ac< ommod ite a 
lierhuDum of I tItiOiMX) sJavtN In sticl ejjsiH and one 
of oiip tngraiings shows Dio bulk of lOOOt) specimens 
ohtaimsl iiH a r<*s«Ji of an oxtMdltloD to Formosa and 
Ivor* i In mi 1JDS 

Yrrangtmirds were caiJi coinidctocJ wltii tlio ( lt\ 
oi 1 oHton hv which the ArlKiptium was fnsoil with the 
1*11 rk Sishqn for u [lerlod of 1000 loars the longest 
(onirait of this natiirL of which we ha\c < vor heard 
Tlu cff\ jMdlies tlu ArlMtretiini takes care of the 
mhkIs and wulks and reh iisf»s llu* insi Itiitlon from all 
laves and the i»eoph^ In n fum are fic»e to wandi r at 
will frnm sunrise to Niinsi t otr^ da\ in tlu >oar The 
opining and * l**slng houis are regulated not by man 
hut h\ tlu Him \t thi tlnu that the 
arningiuuni was made wiDi tlu trnsnos 
of tlu Tnias Am**lil estate thi imher 
sli\ undert*Md lo grow in the AHiorotinn 
♦ \ejv Ire* and slinih abh to siiiiport In 
Die 0111*0 gnmnd the ellmato of N< w 
1 ngland NolK*d\ knew at tlio time what 
tlds Itnohisl as tree de \< i*>plng wa-«. In 
Its infaiu N Tt wan lussHHiirx to ilnd 
out what triHs weuild grow out In Ja 
maha IMaln and exixsIlDons wore wnt 
ill oM I Du world to su upt siKHinuns 
1*1 fr\ out Tlu ArlMintum wan more 
thin a gnrdin of living plants it was 
a gnat outdoor hD»on»tor> to Ine revise 
llu knowledge of (ns s In e\< i \ iH>sHlhlo 
wav In nil pnrts of the weirld lAirrt 
advle.!. as to laneN ijh gar^i^Dng was 
ohtninesl front that iiuiHfor landseapo 
gardener Frederick D Olnmtead 

I Torn «»fhei Ixdanh garde nu tlu Ar 
hontuiu dItTeis In Its ristrhted piirtMim 
foi If Ih Intenefeel e>nl\ for Iho stiidv and 
( ulliMilhui eif woodv plantK (Mlurpuh 
I(r aifiore^ra are parts of gniu nil lM>tanh 
gauhns nid s*i semietlmes Ruffer freuu 
Du want of oxeliiHhe attention In 
iiiani counlrhH iBdlvlduilH linve plantexi 
(olkxtlonH eif trees hiil mu h eolloellons 
hn\e lacked Kchvitlth eoiitrol and ivormnnoncv and 
sennur or later Kue h <*iIltetUins ellHupiiear without 
leinlng la-hlnd them am groat addition Pt know! 
edge It lias left to Harvard to estuhllHli the AprI 

garden wtihh Is « \( hjshtlx an arlioreiinn and whhli 
has tlu n\/i and Du iiiomlso of iiormanencv nesssHarv 
for success In Its tl< id 

An a museiun of H\tn^ pluntu th* YDiore tiiin oce uploR 
in \Vc*st lloxhiirv JK) ae rt*H of redling hills narrow 
MillevR and hreaid meadow Nalnnil woods of gr*nt 
lKuut\ and InteroRt esnir a part of thoMe acroR, and 
imong these weKids Du esillecDons have been pluntesl 
In natural groups of g**ne ra which ur* orhIIv ronclied 
h\ grass covoreel pntlis hading from Dm drives main 
uDiud hv the f Itv i>f lh*Rfon There Is n Hixslal colleo 


Don eif shrubs near one of the entrances In which the 
s|HsltK of enth genus are plantetl together for the In- 
Ntnutlon of visitors who ina> wlsli to use a shrub for 
some Hiioelal puriMise other esiUectlons of ahrubs are 
plantcKl In connection with the trees to which thev are 
related and In less conspicuous poRlthms are arranged 
for trial and studj The library contains over 80000 
IkukuI solumos and an Immense colU*cDou of pamphiLts 
The ADiorelum has stmul ns a great inmiel and the 
h(*deral (iiwimmont and many of the States have 
cauHtsl Du* planting eef hundn ds of thousands of Ireea 
haH**d on the adviu of th* I)lrector uft*ir actual exiarl 
me* In projaigatlon of ins's In a latlier trvlng illmate 
Dr Sargent ciDlo*t the vvrl(*r’s attention to a few facts 
whhh are not generally known One of these Is that 
no trees which grow soutli of the eiiuator will grow In 
the ArlMiretinn and that no oak Ar bets h pine, poplar, 
liemloi k magaiolla birch or linden grows natively south 
of Die ecpiator He also said Dmt we have no nionoi>olv 
in tall trooN uh our engraving shows The Tunli>erus 
proc'ora of Africa eertulnlv compare with our gre>at 
Jimliiers In height and are n groat source of the jxTicil 
lunils r and the Talwanlu criptomerioldes fnan I'or- 
mosu gmw to 11 height of 210 feit and are the tallest 
trees In hureqie rtr Vshi Tiie s|wvImon shown Is only 
100 feed high and Is si III growing An- 
otlier fait w hleh Dr Sargent bmugdit 
out was that trees whirli grow In the 
Andes wilhtn 10 f**ei of eternal otiow 
are not hardy In New Kngland 

Ih Sargent has ivei n a most ivowt rful 
InAuence In sclentifh foreRtry In this 
coiintrv and It was n great tr**ut to sit 
at his ft*et If onh for a few hours 
The IM St ndvlc* we can give Is when 
visiting Bejston lie sure to spend a few 
davs or at least a day at This great 
museum In Ihe open air wluro stiuh Is 
made *as\ hv an vhibornto Hvstem e>f 
labels and guide honks and where the 
material for studv Is Inllnlte 

Educating Workmen to Accident 
Prevention 

A n Interesting sclieme for the preven- 
tion of uildents hi an luleeiuate 
education of workmen has l>een devised 
bv the tlorninn Svndlcatc of Civil Ivn 
glni'erlng OperuDves An energetic cam 
palgn was sturled at the U^glnnlng of 
this >*ar consisting of the puhlhatlon 
In each Issue eif the oAldal organ of the 
SvTidUale, of u s< t *tf instructive jile 
lures Illustrating, on the laisis of nei) 
d( nis having actunllv haiMsncd the main dangers 
workmen imvo to guard against Without resorting to 
anv delallcHl and tedious description, striking pictures 
ar* chosen which at a glance bring limue to the most 
unsophisticated mind, what it Is al) about exidaniitorv 
notpH being as c^onclse as possible and reduced to the 
\ir\ ndnlinum A set of three dravvlngn is given In 
most cases the Arst of whhh shows the dangerous 
careless l>ehHvlor liable to result In accident while 
Die second lllustmieK the accident as It actunllv oeeurs 
and the third the way of /irevwiDng it In some cases 
however, matters are so simple ns to **flTl only for two 
plctur*>s — 1 igs I and J being * omblned — or even for a 
single picture Illustrating both the danger and Its pre 
venrion The series was Introduml by two t^Mtrnctlve 
preliminary diagrams illnstrivDng the 
frwjuencv of accidents with regard to 
Die various parts of the human bodv 
and with regard to the various dls 
trlcts of the country respecttvely 
Inasmuch ns professional dangers, 
especially those of accidents In c*m 
noction with actual duties, coosUtuie 
an Important factor !n the sum of 
Inffuences Iinpulrlng the health of a 
natldn and, accordingly, reducing Its 
etficiency, anv attempt such as the one 
above described should be heartily 
welcNvmed, the nwire so as most sccl- 
d«nts, with a minimum of care, are 
avoidable, similar posters have been 
used In the United States for many 
years. 



Collection of SO, 000 herbarlam specimens made in Formosa and Korea during 1917-18 



Tslwanla cryphimerloldps, of 
Formoaa r*»«phlnir u heitrht of 
8un fuel 

The tallest tree of Kurope 
or Asia 
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The Paateurization of Milk 

T HK general enforcement of puBteurlratlon of milk 
iH talJiHJ for In the public Interent and there c«n 
be little doubt that, ntep by step thin will ootiie Into 
operutlmb It Is the numt priutlcnl method of State 
regulation f and wli(n curried out millMfui torlly )t hc 
cure« Immedlute snfetx against serlouH rlsKs of In fee 
lion For niimy years etforts to Improve ilu sanitary 
conditions of the farm and the cow Imm hiivi been 
made, but wlih results which arc qnlle InconiniuHiirato 
with the evpinst Involved, Hi dirt tests, Isictcrial 
counts. Insistence on cooling of the milk at the farm 
and allied measures, both tht wladesalt purchast r of 
the farmer’s milk ond the sanltari authority (an do 
much to Increase its cleanUness but past* m l/athm 
Ik tlie efttwntlal safeguard In the piiblh interest At 
tHfks on pnstenrl/ud milk art not s(bntirhal)y Jiisd 
fled and they Invtdvi if smcessful a cnnilmiantc of 
I he supply of infective milk w it li I la d inu rs at pn si^nt 
astMuifiled with Its (onsumptlnn — {bHtrtn t frm)i ortulc 
in ^otnre for lUh 3 10,!J 

Motor-Driven “Big Wheels” 

O N the plnc*-tiad plateaus of Hiutlain Oiigou and 
northern 1 allforuta wheu ground tniidltlons an 
favorablt logging operalors for inan\ \eaiH lm\( Ikui 
using i tinl(pte method of yarding logs to the rullwav 
spurs known hanllv as the big whe*! system 
Hrh tlv till method consists of siisjandlng or halamlng 
the lo hI (ff one or mon litgs from tin a\b of a pair 
of giant wrHsItn or sfet I wins Is (Ight t<i ten let f in 
diameter The tongue lo whhh is ordtnurlh attnihcd 
two or foui liorscs Is adlustnbh in hnglh and istinds 
several f<»e( la hind tin ii\h Phi slip ionv,m pro 
vides the rwiulrui Uviiage foi rilsing tin logs t !< tu 
of the ground and at tia sana llnu (an l» adjustid 
lo keep Dll load in halaiice 

1 he sttadllv ImioaMiik lost of horse fei d loupUd 
with the short radius of mmoiub al \anllnk with uni 
mals Ims ltd one oisrator lo <\i>erInKnt wilii nmtor 
pntiiellHl * hlk whts-ls a phluu of whhh appiais 
In this (sinntttioi) It will Is not* d Ihni (ta appl(< i 
tif>n of tlie kasollm iiiotoi reuulrid tin addition ol 
two wheiK in front to pntyidi Ha sus|unsh»n point 
foniierlv suppfUd l>> tin auimals and to otTi r a naans 
i}\ siierlng the maclilm 

Tin miulilup, whhli lias not \et Issn nniiusl (on 
slsts of two hlg w liei Is Id fei t In dhiifa t< r with Jt>-/n( h 
tread together with two ivowi r opcrntMl srt*erlng w)as Is 
sl\ fist In dlameirr TIa frame is hulK of 1 U am 
NtrtK Hiral steel wltlt la aw shs 1 ( Tia big 

wIuhIm arc spaced ulm fist light indas from unlir 
to iintir and tlie invertid ‘U a\h has a gmund 
eleanin(*t of sl\ fist (la. saim iharanit In In^, sftujid 
lielwts*!! Hie stis ring whisls through tin ust of m 
automobile stirring di\ki Tlu inadilm lan straddle 
a flvp-fnot log and lift It marlv i foot fiom ila ground 
A 9CMiorHeiK)\\ or na)1or inoiintid <»n rlu upiK i pint 
of thf frame where (he giais, transmission ami stur 
Ing (liviis^s are also hxated, famishes tia i>ow(i ft)r 
both driving the machine and lifting tlie log Ihls 
|M>wer Is irunsmltted to the hlg wheels through a 
HiK.M.Iall\ deslgnisl Iransmlsslon and ginr and glvis the 
tollovving specHls with thi mglnt turning 8(K> rpm 
low 1 7fl mills IMP hour Irifi run dhifi 2<ifl miles per 
hovu high *i miles tsr hour 

riie iMwver Is Iransmlttid to thi big whin Is b\ an 
internal spur gear V Jmk shaft nsdves the imiwii 
through the gears from thi ingliu and In turn Irans 
mltB It to the big wheels tbrougb two gears meslilng 
with two Internal bull gears sfien feei In dbiineti r 
ilveted to the rlin and to the steel spokes 

Ihe log lifting device Is capable of lifting JO tons 



Hov thf noUr hai umrped the plaee of the horse in 
big-wheel logging 


with eoBO, and is so iimnged that the entire power 
of the engine may be apiilled to It or released Instantly 
In order that the hig tnav l>e dropped vvlien Ihe ma 
chine Is going dovvTi hill and sirvo ns a brake The 
log ladst N also ispilppui with hraki»s us Is Ihe ina 
chlni ItsLlf Thi iMJwir of the engine is applied to 
the hoist shaft through gi urs, and two ihainH carried 
im dnims on the ends **f the shaft ari attached to the 
chol I r and passed around tht log 
TIk load Is then swung ihui of the ground If de- 
sired or the nai ends lU the logs an allowed to drag 
The hoisting dev 1m I.h^Us until It is dislnsl t<> lower or 
dntp till load ihi pov\ir Is thin traiismittisl to The 
hig wheels and tiu mm hine moves forvv ird 

A Caterpillar Sprocket Wheel With Removable 
Teeth 

A TUhNt II m iciitm his a latirpllhu spna ki i w!ii*el 
iiiudi wllli iiinovahli teeth so ihiif wlan It In'- 
conus wotn 1hi tilth m i\ bi npland viitlinut tin 
nedssiti of Jacking up iia nmtliini and rinmviui, ihi 
eaieipilliir units In oidii lo nniovi thi worn sproiktts 
from till shalts and nplmt Hum witli mw ttne- Tin 
(dltii of thu mw w h( t I (s not subj**^ I vv< ii and 

Hun ton ri mains in pi im whin onti hist dhtl Thi 

teeth an easily thangi tbh whili all otlui puls in (he 
ratt rpjllar mmiln In plot 

A sMom! fialuH <d ilic wluil is the provision of 
M ts ol itsih In two s|/i s — Hu flist 1 smimM sl/i flu 
list wlun Hu (hain Is mw, and Hu s<t<tnd u Jirgii 
set to provldt fni Hu ilongatl(»n of flu ch tin Ihiougli 



The pHychologisHs color machine 


wtar Om of tlu laigtr listh with Hu extra Hilikmms 
of tlu tlm Mslbrn albds Hu < In umferi nilal pIliJi and 
lakes iij) till loostniss tti Hie w(un ihain This greatly 
Iniieasis tlu nsiful llfl ol tlu chain 

Gliders 

A IU Sf rvlii InfoiimiHon ( In ular >o 444, published 
bv ihi t hit f of VIj SirvJii al Wasblngltai Ktnlis 
Hid tlu ( luiiblnailon of all (uinnts md topogruiihy 
is the smini ((f eneit.\ for gliding, hut this mtrgv 1"' 
nvaihihli In syu h vailtd and isauplleatid coinhlnutlons 
that it (an imi lie sludltd in eon jam Hon with the design 
of the glhhr It should, however be sHkIIihJ \ir\ cape 
fullv piiviouH to and during initial nttempts at fiourlng 
In oidir lo determine wbetliir soaring will lie priu 
(huble (tver the regions stU-eteul ind (o diflimlni the 
ItMallon o! dangi rolls /ones 

IkiHvHv and thnuih tui rents will hi used a I flrst 
VHempis to us( Hu Int* niiil imrgv of tlu wind will 
Ir made later |»eihaps whin suHsfaitory auflanath 
devices art d(Vilo|Hsl to rilliye the pilot of Hie burdtn 
of ((rnstant ivmtrol ojm; ilhm whbh will be nes-t ssai y 
No om lvi*e tif glldii has decided sU)Hrlority (tvi r 
Hu others rtljilnnis h ivi high asms t nitio and small 
overall dlimnslojis but have high parasite nslstauee 
and sonii Interfl it ms t lTe< t 

Internnllj bnued wings help to redme ht ad peslst 
ance, but high asjmt i dlo and rigldliv an dlHh ult to 
obtain and profile drag N high on HiUk wings 

Tall first tvives provide tietter protet Hon for pilots 
and an otherwlsi as < illelent as tall aft tv lies 

fn all (uses Hu tontro! should Iw mon isiwirful than 
on airplanes 

Glltlers win have vnliu In training pilots as observn 
Hon iKVsts ns targe s and their uise In sport for Roaring 



Details of the caterpillar sprocket with removable 
teeth 


will V li Id know li d^i of iiuteoroIog\ wlikh will r* suit 
In the iiiot^ iionomltal usi of coimnert ltd airplanes 
Topogiiiphhal H qulri iiu nis for a dis^llvlty wind 
suihddt for Mitring an V ildge of at least 200 fect 
In lalght with a liugih of (pni half mile Tlu windward 
sldi shnnld Ik siidght or (onia\(‘ < onvexltv should 
lu axoidMl for it uflJ t aust dlw r^^lng dr earn nts 
Ilu windwitid kIoih sluiuld ban a gradt of not less 
than In dtgnts and not i»V(r JO digiets Tlu wind 
w Dfl appnaMlus should Is tletr of tites and bruslu^s 
flu at hast ont'-hidf tulh awiiv In ordi r to give Kinooth 
tilr (low ru >r tlu gnuind and a good landing pla<i 
1 n ( H and hnislus w 111 n dm e w Ind vi Its lt\ and 
inakt tlu 1 Hiding sjHfd iilatlM to tlu ground greater 
lids Hu iMoii s( I (oils iHiatist Hu glider In }iass]ng 
fiom 1 /one of moving air to one iff still idr will lend 
fli diop v( I V fa’^t and los* Inti rai and longitmllnat isin 
(rol at Ha Htia Him an most netdid 

Tlu buy of tlu ildgi sbonid Ih as horl/ontnl and 
ill 11 of lues as imssllik to make landings easli r If 
Hu in^li lalween tlu vylndwaid and Inward sJdts Is 
giialii than 1 degns s bui ble v orl let s ma V Irf pn sent 

Machine for Delertnining the Psychology of 
Color 

T llUnii II Hu. InvmHitn of a unlipie dllTerentlnl or 
two wav rolni wluil bv l>r H H TwJrnuytr of 
the iHpartnuni of Hsy»hoIogv of tlie llnlversltv of 
Hinnsy[\anla a jiroldi ni w hh Ii has di fled theitToils 
of HI h ntlst s flu maiiv yi ni s has Ims^u solved It is 
ginnaliy known that Hu study of Hu iisyihologv of 
fotor Is Important In iiianv Industrial llclds tin textile 
tradis Hu idvirtlslng Ih Ids iti and tliis mwlv |>er 
fu lisl dt \ li I (M nnits of niori dilliati determlnaHons 
(rf (olor < (unhlnatlons and color t ffex'ts than were <ver 
In fl»n iRissihh 

Dm of the ruiiarkabh featuns of tills mm him 1 r 
ihat i\<e(sllngJv flni adJuHl im nts of r*oli>r Tf la I loDs tan 
easily U miele on a whirling disk while Hu imuhlne 
is In motion I or example, a villitw disk Is placed on 
Hu (olor wluil, and ovir this Is pirtly plaixs) a blue 
disk The I M> colois blend when tlu wlusi rivolves 
and Hie iirotKtrtlons of eaib color can lie shlftixl by the 
operator without nmovlng the disks or stopping the 
mai hine this w orK Ik Ing done with th* aid of an 
ingenious sy st» III of levers and ( ains I he \ ai Iouh 
disks all cut out in Muli a shuiK that imtki s It an 
lasv matter to move one within antUhci At Hie top 
of the mm hine Is a graduated si ale w )d( h automath ally 
reglsrers tlu txmt pixtporlions of the two odopH hr 
adiuKtriients are made 

Not only dm s this madilnf niaki all kinds of (sdor 
mixing an exml Mlmfi but It also makes psvihologkal 
tints jif (idor eomblniitloiis and values poHHit)h lor 
iMimjth in iiisfs of advirtlHlng literature in lolors 
Ktumunlid art work colored posters, itc tbe imuhlne 
lan Ik usisl to determine tlu eorrcft proportions of 
(ohtp fltr null subJiM t thus pn vtnllng e rrors ns to the 
nppMi iitlon of tiMk mucli lu tgld ( olor In nmihlnatlnn 
with a darki r color nrHIIniit ioIiuh llki nd vitlow 
and orange are oftin tisi llliirilh umchI In (sunnurclal 
lulverHsing house dn mating and by other arts md the 
m w color wlu*el Is (apnble of primletermlnln^ the 
pri>t>er (sdors and proiKirtlons of lolor In (virv < us* 
When in lutvial use a gray bukgnumil is plan d 
Ixdilnd tlie whirling disk of Hit mu him md a ho\ like 
arrangement fits over the front allowing for a varla 
Hon of lighting efTists somewhat like Ihosf* nu Hu slagi 
of a nuKltm tluater Jiv means of »1 u*m IUIiIh and tlie 
disks of all tlu prlmlpal eolors manv ImiHirtont facts 
relating to color are clnirlv dt numst rated 
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The Blue Ribbon of the Atlantic 

Rapid Growth in Size and Speed of Turbine-Driven Ocean Liners 



“O AIU<^H diplurabk and unnecwsary i.on 
fuHion WHH Injoitod luMt year Into the 
fliipNtinn of tla relarlvc size and Hiteed 
of puH'wnKcr HhlpM that wo ore wrltlnjf 
this little sl(trv HO MK to plure the exact 
Inilh h( ft>ro Uk* reuderw of tlie RciENTinc 
American i»ui fiulK hase hetn jnitheml from the 
huilderH and ratorn, nasal an hlteeta enKlncera 
HhipH lop: iKMiks and the records of the (onipanleK of 
4 u( It Indhldiial Nhip 

Tht table of silhouettes below Is dmuTi b> a c<uninon 
wak It should l>e explained that lla Iiest all dnv 
s|HH(l bus Im**!! U(hlevC4l Koratllints to the onslwanl and 
siunetlines to tiu wtstwnnl and th tl it was not always 
ntadt on the day the Iont,4^t run 

It Is u (urhais fait that thoiiKh th< larp.4Ht of Iht'se 
ships K also the latest to Is hnllt the fastest of 
them tin Mauntaida was llie Orsi tola built and 


hours and 2 lulnuits or less than du^s These records 
ha\e never l>ec« Hurpussed on the Atlantic route and 
tliey w(re titude with eoal iis fuel This winter she Is 
IielnK equipjaal for burnlnk oil fuel, and It la probable 
that clurinir the next season of lt)24 «lie will show an 
evtn liner i)erformimoe Her sufierlorlty In »pee<l to 
the ‘Atajestic and “Ijevluthan* 1 h due to her remark 
(iblv fine llni^, and to the fail that with one-third less 
dispinc 4 1114 nt she lias only a little less horsepower 
When the White Star Line decided to plan' two new 
ships the ‘Titanic” and Olvmplc In service, they 
iiiude no effort to match the speed of the ‘"Mauretania,” 
ond aimed rather ut great rt*e and comfort The lenirth 
was raised friun the 790 feet of the “Alauretanla * to 
880 feet the tieam to 92 feet, 5 Indies, and the di«- 
plaiement to '>3 VK) tons turbine drive was 

adopted onlv In part, theraotlTO power tsmslstluff of two 
turldtie enj,lnes each drlvlnjp a wing pro])eller and a 


1 englh nn 
Deck 


„ , , ^ , Omplaremr-nt SILHOUETTES TO SAME SCALE OF SIX 

Rrrodii. Draft FAMOUS LINERS 


3911 61,8(H) 


39 ft fy\ 100 


97 ft 36 ft 2 in 53 176 


92fl 6in I 3,5ft 6in 53500 


88 ft 36 ft 2'/bin 41,590 
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HOMCrOWMSSjW 


HOHAEPOWDt «2 200 


HORSE fOWCR 53.000 




909 feet ThU U due to the fact that the Ounard Com- 
pany removed the enormous hhmze eagle with which 
she waa adorned, whose beak projected ten fhet beyond 
the bow of the ship In the following year <1914), 
the Gunard Company added to their fleet the “AquI- 
lahia,” 901 feet on deck hy 97 feet beam and a displace- 
ment of '>3,170 tons on a maximum draft of 30 feet 
3 Indies Her fastest trip to date was made to the 
eastward in 5 days 11 hours and 28 minutes, at an 
average speed of 2AJ)1 knots Her fastest duy*a run 
was 002 miles, mode on her first voyage to the west 
ward, when she averaged for that day a speed of 24.32 
knots with 02,000 horaeiwwer The “Aqultania” Is 
one deck less In height than the “Berengurla,” and 
be(ause of her lower freeboard and upper works, looks 
her length more than the bigger ship Like the ‘ Lusl 
tanlo,” the “AqiiUanla' ia equipped with Scotch boilers 
and quadruple screw Parsons turbines, and In common 


f 


r ** 

Ji 

Average 
Speed for 
Whole Trip 

D H M 

5 5 21 

Ejuiward 

24 76 knot! 
Eaalward 

D H M 

5 7 20 

Westward 

24 17 knots 
Westward 

D H M 

5 10 50 
Eaatward 

23 40 knots 
Eastward 

D H M 

5 11 28 
Esatward 

23 51 knots 
Eastward 

D H M 

5 12 38 
Eaalward 

22 61 knots 
F^tstward 

* 

D H M 

4 10 41 
Westward 

2606knou 

Westward 






Best Single 
Day’s Run 

Best All 
day Speed 

609 miles 
Westward 

25 66 knots 
Eastward 

617 miles 
Westward 

24 92 knots 
Westward 

577 miles 
Westward 

23.55 knots 
Westward 

602 miles 
Westward 

24 32 knots 
Westward 

559 miles 
Westward 

23 10 knots 
Eastward 

676 miles 
Westward 

27 04 knots 
Westward 




Dimensions of Tninsatlanic Liners and Their Best Ocean Records 

mndp between Quecnatuwn and Ntw York Had aha sailed over th« Ghorhourg Nrir York route nX the auM apoert her time would hmve been 4 dayt, 23 houra. 2 ralnutea 


it KliiMild rIho Ih noUd iliiit vltli tin extiptlou of tlie 
Olvmplt/ nil thi vcskcIh tonstnund thioui^hout the 
I7>ciir i>erl)Kl under coiisiderutlnn <nrr\ tin mtmc tv|)e 
of inoti\4 power Tin ojk ning, of the twcnilel li < ent ur> 
fioiiul (ho (,4rniHn compimUH In imimhikhIoo of the blue 
ribbon of tlu AtUmtii wtiiih whh Ik id jolnllv b> the 
iHutsihlnnd ttml tin "KnlHor Wlllielm II Tln^se 
sliiiw with ret ipnu at inis tn^lnes of from 15 000 to 
40(HI0 liorsijMnvcr and a sih*od of -M'/j knots on a con 
Humptbm of 1 jHiundn of coal |icr horseiMiwer i>er hour 
riutluMl the hl^,hwat4r iimik 4tf retlpromling engine 
dtvelopinent 

T1i4 (kinard fkuiipanv built tla^ ‘Lusitania* and 
Mauretania to win ba4k the Irans-Allantb reciird, 
and thev made th4 Inrld vontim of 4Niuipplng these 
ships with the thin eompHrutlvelv new steam hirblne 
Tlif V wer 4 an Immediate HiioeesH and rained the trims 
Atlantic speed bv 2'/j knots the Mauretania’ making 
the trip from Qiitn^nsfowii to N4 w \ork In 4 days 10 
hours and 41 mlnut(‘s nt a s[)eed 4if 20 00 knots and 
c-overing In a single dav of tlint run n dlstancv of 670 
miles at a speed of 27 04 knots Had the "Alauretanla,* 
on that trip, started from GherlM>urg and followed the 
usual course, her time would have !»« n 4 days, 28 


(.<*ntral re< Iprocating eog,lnc With 50000 horsepower 
tills ship lias made an eastward pussagt In 5 days, 12 
Imurs and 38 iidnntes at Btof average of 22 01 

knots Her biggest dav’s nqj la 550 mlUs, and the 
iKHt all day speed stands at 2310 knots Originally 
a cool burner she was altered to oil burning In 1920 

Tliree years later, the Hamburg American Company 
put In service the first of a trio of great German liners 
the "Iniperntor” which now is sailing un4lep the Cunard 
flag Ks the nerengftrfa " ,She was the first ship to 
(^xceed a length of ftOO feet and her displacement at 
*10 ft draft Is 63 000 t4ms The passenger accommoda 
tlon was increased by the addition of one deck more 
than w as found In previous large ships She is driven 
by the same Parsons tj^pe of turbines, driving four 
propellers which was Introduced on the "Lusitania” 
and ''Mauretania ” She cut down the time of the east 
ward passage to fi dnva, 10 hours and 50 minutes, 
making an average of 28.40 knots thn^ughout the run 
The best day’s run to her credit la 577 miles to the 
westward, when she averaged 28,66 knota with a horae* 
power of 65,000 

It shonld be noted that although the length of the 
"Herengarta” over all was originally 910 feet, it U now 


with all of the big ships she has made the change from 
coal to oil firing 

In tlie same >ear, 1914, the Hamburg American liner 
"Vsterland” made her maiden trip to New York Of 
the same general tyrie as the "Berengurla,” she came 
from the drafting board of another designer, and is 
not only a larger vessel, being 41 feet longer and of 
two feet more beam, but the provlalon of a cruiser 
stem and a general refinement of her lines, with cei^ 
tain improvements In the motive power render her a 
faster vessel Like (he "Herengarla," she has 40 watsip 
tube bollerk, and four screws driven by direct-connected 
Parsons turfalnes. After doing great service as a trans- 
port ftir American .troops during the war, she was 
thoroughly overhauled and recemdi Honed, equipped 
with oil firing and placed on the Atlantic route under 
the Shipping Board. Her length is 950 feet, beam 300 
feet snd on a draft of 89 feet she displaces ^100 tons, 
During her sendee betweed Cherbourg and Southamp- 
ton, ahe hab performed very consistently, and on her 
lost trip to the westward rtie captured the record with 
a run of 6 days, 7 hours and 20 mlDutss at an average 
Qieed of 24,17 knots. On several days shs. 4 peverad 
(ContUimed on page lU,) 
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A Hadc-Saw Blade That Improves With Age 

A NkiliW of hack ww blade made of 18 per cmi 

hltfh*Bp^ tungsten Hteel. hardened throughout, Is 
fthown In the accompanying llIUKtrntton The peculiar 
form of teeth will at once be e\ blent and ti» tlie patent 
»4et extends beyond the root of the teeth the blade can 
l>e sharpened until the original teeth have been entirely 
ground uwny and the new teeth formed will still ha\e 
fiuthclont f*et to clear theniHel\efi while Hawing It Ih 
I nteresting to note that the blades cut progressively 
faster after each Bharpenlng 
The heiy hack saw blade oin l»e Hhan«’n*'l anv 
HuUahle f^rlndlng machine, bul tliiit Itlusi rated is 
81 >eclalU arranged to secure 
theeorreit form of tooth for 
quick cutting The wheel 
trued b\ a diamond to tin 
correct angle remains in 
a Hlatlomirv position The 
blade, moving towards tin 
wheel In contuvt with the 
ni'KlelN ns showni In tlit tlost 
up vhw has Its le**th ulwnvs 
ground to the most erticlent 
shni>e w hlh the teeth nr* 
ground on laitli faces IVhllc 
u blade with ordinary set 
can be ground three or hmr 
times at ruewt the type un 
der rev Jew can he gnmml 
twentv flines so that its 
economy in use is ohvlouK 
Further the blade actuallv 
ImpHives with regrlndlng 
A cutting mudilne fitted 
with one of these blades has 
a cataulty up to 10 Inch 
round bars It runs at 170 
rpm and puts n luovv 
prcHRure on the bhidf Tlu 
saw hold! rm have un Indl 
cator lo hliow mrrect ttnslon on the blade and n hishIuI 
(irrangnuenr to enable a start to Ik* made on u slmrp 
Cf»mer wlllumt dungv^r *>f breaking th* teeth and for 
tutting u ur*M*\e before full tinssuie totaes *tn tlu blade 
The <'n|HKltv of this ina<hine fitted witli these hikh-IuI 
blades is remarkable 

Doubling the Field of Vision of the Movies 

T lir lens of the orUlnurv niothui picture lamera has 
nn angle of view Of thlrtv <legreoH A ugititin 
plduie ruineni recently Invented, on the other hand 
has two buses no arranged that tluv a* t In the same 
plane and have a **nuhlt\id angh »tf vl*w ««f sKtv de- 
grees This camera does 
not need t*i lie place*I 
more than 20 feet from 
the *wt or scene, and 
every •<hot is pracllcallv 
a “close up Hecuuse 
of the wide angle of 
view of the (vunhinetl 
lenses athletic events, 
such ns football, Imse- 
hall and similar scenes 
enn be shown with the 
entire field In one pic 
ture nnd with close-up 
value 

The new motion pic 
tore camera carries two 
rolls of hhii tmd takes 

slmuUnneouslj two 
views in the same field 
which ore united In pro- 
jection, making a iter 
fectly inatche*! up pic 
ture that takes In twice 
as much field of vlRlon 
n» anv oilier camera 
When It comes to pro- 
Jeitlng, two projectors 
are used, connected by 
a simple attaohmwit so that they work in unison When 
these twin projectors are employeil a Hd-fmd (icreen will 
replace the usual IVfoot screen The pje-sfraln caused 
liy looking «t motion pictures will be nearly d*ine awav 
with, ns tlve 60-degree angle of view obtained by this 
method Is almost that of the human eye, which Ik 6r> 
degrees. 

It U held by the inventor of this new wide-angle 
ctnemntography that the educational value of the mo- 
tion picture will be greatly enhanced b\ this Invention 
as there will be much less breaking up of continuity 
more background and more atmosphere In the picture's. 
Not only will the new pictures be mitch more real In a 


draniutk senee, u« indhjired by then** suggeHtlonH but 
the nearer rei\UyHtl*m of the angU i>f viHhm of the 
human e>e will Insure that they will \ottk more like 
tlie things vie see by *lirect vIhIoii 

Seeking^ a Non-Destructive Method for Testing^ 
Wire Rope 

T HF various fnoiors whidi determine tin life <if a 
wire rojit In huNtlnj, service frefiuentl^ alTtH’t the 
inner slructuro of th( ro|M and the result N not evident 
from visual Inspisthm bi>r this reason It is dlfiUult 
ht estimate tlie rmuiinlni, strength of a rojio whl*h h is 
lieen wmie lime In seMhe It Is the present prurll*o 


to nniie n rn|>e from Kirvlce whm In the judgment 
<»f an *v|Mrlence(l InsiRstor Its rirnainlng stungih has 
fnll**n h* hm a etrtaln jk n-entag* of U> (»riv.inal vain* 
riic nlativdv small namUr *)f mildents wldcii eivn 
lie triicc*d t<i roin falhiie gives evldims tloil it is * us 
toiiiiirv to et r on the saf* side by removing the roix' 
from servUv long hefor* Its cnvmcltv for useful work 
has Ik in leallFid DiN *»f <ourse Is a saf*. pratthe 
Imt leads to an etorioinU loss which c*»uhl lie avtddisl 
If a HUtlsfactorv iiietho*! for testlrtk th*. ro\N? wltlumt 
tnjurv and wlllmui tlaiigw of an overestimate (*uild 
ill iiftplled 

The llureau *>f Sfanilards is now investigating the 


IM»MslhlIlt!eK In the wnv of a noUHlesIruttlve method for 
testing wire rotie In wrvk* Such a nuiluut must <»h 
viouslv lie Imsed u|w>n *ornlull<itt between the stnnglli 
of the r*>pc and wane plnsical properly or properties 
widch cun be nieasurwi on the nqie In place and with- 
out injury to Its Htnutur* KxtemnI wear and corro- 
sion are easv to detect bv visual Insiiectlon but a sue 
cessful method for test must Indicate also the result 
of Inlemal wear and cornision whieh are n*»r visible, 
ns well as fatigue nnd ov*rstroln which actually change 
llip pro[iertle0 of th* material and thus alter its 
strength 

Magnetic tests would npi»ear to ho most convenient 


of application and consequently ore being given first 
«ttcnn*»n , Indeed, there have prevloua attemtitii of 
promise to correlate magnetic permeability with tensile 
strength The fundamental reUitlonshlps between the 
mevlmnlcal properlles of tlie material of which wire 
nijie Is made and its magnetic proiiertles will first be 
studied in ordtr to deiennlne whether or not a nmfr- 
mill method could nasonuldy be expeoted to work« 
If such correlations cun be estnhliHlied, It should be a 
Himpie mnUer to devise npparutus whkh can be applied 
to htdsting rtqKH In place nnd which will svippletuwit 
tlie present meth(Mls of visual Inspection or oven replace 
them entiri Iv 

Truck News From 
Abroad 

AIOIOU rail train com- 
piislng 11 fivi*-ton (rink 
(liiiHhls and trailer Is Ulng 
us*xl su( c**ssrally In the Mil 
dura l>lHiri*_t of Victoria 
I he dried fruit tvnier of 
\uHtialhi Ihe main cur 
* urrl* H (m puKsengers and the 
tralkr 10 ttie trailer being 
U* vute*l iitalnly to fn Iglit 
this tnilu iiinkes four round 
trips diillv lietween Mlldura 
au*! M*rh*lit uL an uverngu 
Hpevd uf Iietween 3d and 35 
laileH an hour over tracka 
of tlK ^I(turian railways. 
The steam train wlilch It re 
plios's made only two dully 
round trips Witli gusolene 
selling ut 72 *entH t»er Im 
lierlul kullon the (Hist of run- 
ning tliiH iiador train Is only 
uismt 14 emts jior mile 
Tlu use *)f iiMitor trucks 
In Imiillng coiUH r *)po In tlie 
1 elghm 1 ongo has iiroved suciCKaful Ihe IHrector- 
iieiurul of tlu inlon Mlnliri lias given this nieonH of 
trans)H)rial)oii u trial with tlie Idea that ut a (sist of 
f*»\»r frums j>er uulrh ton klloui* ter It would be prcitlt- 
nLd( to ( liange to motor truns|>ortatlon One Anierkan 
truck has Issn ahli to haul csipiKr ore ut u cost of 1 68 
ftmuH \K*r UK til* ton kilometer 

Three motor 1ms llnt-s are now btlng oi>erate<t be- 
tw{sn rhimas* iw and Uelriit Sv rlu One of tlu*se is 
lieing immuMd hv a railnaid cimipnnj whiiii Ims a 
rail llm running Itetweeo these jHdntH Then are also 
two bus llms Itetvvisui Ikimihwuh and two other ilties. 

I lie ppivfitdv owiiefl cars ntistercsl In tills urea n*»w 
nnintier alsmt Hk) a» 
compared vvltli alsmt a 
tiilnl that number a 
year ago TlieAmeri*an 
c*»nsul In this territory 
re^iorts tliat the demand 
for motor triinsisirt la 
on tlie increase 

The most Important 
regulation in the motor 
veliUle law of lamnhit 
prohihlls the Importn 
tlon *tr use of any niot**r 
\*.hhle ex(*ee*ling fifty 
hiindroflw eight (about 
two nnd one-imlf tons! 
except ui>on (.ondltlttns 
decided hv tlie govs*mor 
in i>ri\y c^mncll Tills 
would Indhak that all 
(simnurclal vehlolen ex 
iHpt Ugiit d e 1 1 V cry 
wHgitns and tbree-qmtr- 
I* r to *mt»-ton eapadtv 
tmeks would lie hurre*! 
from the highways of 
the Ishuid 

Taxicabs will m a k © 
tlulr first apT>euninc<dn 
Hongkong this sumtu* r The 0*tvemmeni approval 
f*jr Hie inauguration *tf ttie service has ulreudv lMH*n 
*fi)talned and Tht piojtflesl plans provide for a Hts-t 
of thlrtv (iil>s whhh will evratuallv lie in*r«ised to 
JiK) distributed over tlie Imisirtant p*dnts of the cidonv 
The lack of lriinsiM>rtutlon fadlltles commensurate to 
tlie growth of lIongk<*ng has been the tidef facf(*r In 
tlie estnhiishment of this motor service The *lt\ Is 
built on n verv steep sIo|)e, and at present the prlnelpnl 
nietliods of tnmsiHiPtatlon are jlnrh kslms iind sedan 
ihiilrs drawn *»r carrltsl In <m»lles Owing b» th* *oni 
petition fmni Ihe low |»rlced Jlniitkshas the *liiirges 
for tlie nfw service have lieen imule quite reasetOalik 



Special machine for resharpening the special hack-saw blades which are shown at the right These 
blades may be sharpened several times and even improve with age 



Two lenaes recording matched-np images on two mils of film, and two projectors geared togUher and matching 
up their screen images, produce “movies” twice the normal width 
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The late Treiident Harding seated beahte hla photo- 
sculpture bast, which is one-eighth larger than 
life 0 ia€ 



[]< ULHTl Rhi In muute ases was 

<rude ^he nipflns for reiiroduclng 

the forms of nature wore also crude The 
iiu^hodH at tijouHiirlnic and the tools for 
carving Here pndnilth Invented and made 
by the sculptor blia^^elf These wore very 
poor and used >\Ithout much Hklll, us the workman 
rarely ptiNttcMl the Htugo of the amateur, there being 
little fostering demand ns an looentlve to conttnuod 
effort An the development of sculpture Is trnceil down 
through the aKc% It 1 h found that qnntltv Is closely 
linked with the means for producing and the Int*entlvo 
for eontlnued effort of the scul|)tor, iQ tlie form of 
livelihood honor, and itppivM latlon of his work 
Development of the art down to the prefM?nt time has 
produced many “schoolH** of sculpture <v»p>ing offer 
tlie master mulptors who have speciullxed In the do- 
valopuient of certain feuturts In nmn> comps the dc 
voted pursuit of tiu concenilonaUsius thuH lnfPodupe<l 
have retarded the de\elopinent of true art Those 
have taken nature itself ns their true guide Jm^e made 
the greatest tirogresM 

Moat well Informed wide awake itPogrc»ssl i e and 
up-t(Mlat6 sculptors of the present are unprejudtce<l 
against new developments tending to refine and Im 
prt>ve their art Yet there ore iuhun who still use th* 
methmls of the old sculptors lunktng iiinn> crude 
7 neasDrefnc>nts and i*oinpellini, tliHr models or jaitrons 
to rwsp for hours and sometimes dms before the pro- 
duction begins to nMMunie the fonri of ti likeness 
The orts have reached a stage of development where 
an admixture of science is recogniKed ns n moans of 
producing a most Htlnuilutlng effi'ct The cheintstry 
and cNilor effects of nrtlHtN palntH, art glassware, art 
china stained glass and the electric illumination of 
paintings, frescoes lamps fountains and art glass are 
onlv a few of the mnnv applications of science to art 
In most of these cases, art Is Indebted to the true men 
of MeJice, for, truth to tell, very few of the unaided 


With Camera and Chisel 

Still Another Form of Photo-Sculpture in Which Simplicity 
and Efficiency Go Hand in Hand 

By 7* Hammond Snath 

ProfeMor of Engineeriiig, Unlverolty of Pinobargh 


artists would, without the aptitude and spec lat training 
riNiulrcd, haw hetai able Uj evolve these Improvements. 

Thus It In tbut u sclentlNt of the University of Pitts- 
burgh baa worked out pboto-sculpture, a roost remark- 
able advance step in the art of sculpture Several years 
have been devote<l to the development of the original 
Idea, imtll now the method and apparutua are in smooth 
working, practical form 
Tlicre have been other slm 
liar NVNtenia of photo- 
Nculpiure developed abroad 
and deRorilied tn past IssueM 
of this Journal 

The iireHent photo-sculp- 
turing device Is Hlmple 
e<in8l sting of a center ro- 
tating stand and two “cam 
era pn/jeetors *’ The center 
stand inav be rotated about 
a verticil 1 axis and stopped 
in any desired positloiL A 
chair for the subject Is at 
niched to the top of the 
stand when making the 
fihotographlc recy>r^ of 
form a modeling stand re- 
placing the chair during 
the building or curving of 
tho Htatue The two cam 
era r»rojectors are alike ox 
cepting In details, and, as 
the name linpllc>s, inav be 
used as cameras or slide 
projectors F<»r work of 
reasonable sl»e such ns 
portrait husts they are set 
pointing toward the center 
stand several feet distant, 
and several feet away from 
each other, so that their 
opthal axes fonn an angle 
tif ten to forty five degrees, 
hnvln^. Its vertex on the v-ertltal axis of the center 
stand 

In making photographh records of the subject on© 
cuiuerri projector Is used to project the screen This 
screen Is slniplv a 8}atem of markings on clear glass, 
and Is projected upon the «ubje<t ns a lantern slide 


The other earaeru projector Is used ns a camera, taking 
pictures of the subject while under screen illumtnatloo, 
as shown. Any number of these pictures may be taken 
to get the record of the subject on all gidae, bat four 
Is ample for a portrait bust Now these photographic 
plates, In conjunction with the screen, embody a very 
accurate and complete record of the form of the subject 
These pennanent record 
photographs may be used 
at any time for the pro- 
duction of the statue, the 
record of which is virtually 
contained within them. 

In the productlonof 
statuary, the record photo- 
graphs, uaaoUy In the form 
of the original glass nega 
fives, sre used one at s 
time, by projecting them 
from the same posttUm as 
they formerly occupied In 
the camera-projector, when 
the photographs were 
made For each marking 
(letter, line, etc > found on 
the photograph, a corre- 
sponding marking will be 
fotmd on the screen, be- 
cause all markings on the 
photograph were produced 
by the projected light pass- 
ing through the screen to 
the subject and there being 
reflected back into the cam- 
era to the photographic 
plate Therefore It may 
be readily understood that 
If both photograph and 
« reen are projected simul- 
taneously, the light beams 
from corresponding mark- 
ings will cross tn space at 
points wb©r© tbeae beams were reflected from the sub- 
ject to caroeni, when the photographs were made 
Tlierefore, If material auch as clay, be built on the 
modeling stand, at the point where these corresponding 
light beams cross In such a woy as to caoNe the Image 
{Continued on pafte iU) 



Positlvs prin^ from the glass screen used in making 
record photographs 



Uft IlhimfniiUns pbotoxraph which it mtOt into » colortd tilde for the piirp««fl of projeetias • llfw-hlto Inugo on to th* flnldtod bttat. Cestor; Oso of tk« Tseord pbototrsplui of lk« Us P rwfdsst 
Usrdlns ihowlae the toreen tnArkingt. It it from tho retold photogrspht that the bait bM been mud*. JNoM CBsr boat gf llw 1st* Pr««khmt Hsidhur* last sftor ftnlddim by ttto pkof^swjptw 

method 

Three phases of photo-scnlpture, beginning with the posing for tho roeord photographs and ending with tha flnlabod bust 
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A Gl«at Abmoc 
A b-pfawM 

S TAOOERmO to tholmat- 
tornttoa it the mhre tog 
gettieo thtt t a0-tcah~40i000 
pcHiiidt — airplane It being 
conteinplated t Yet, in the 
recent completion ot the 
IhirUng bomber at Wilbur 
Wright Field, Dayton, Ohio 
the largeat aircraft in the 
world it an aocompUtbed 
fact The Immentlty of its 
proportions tnggetU the ton 
nage of locomotlvee, bridges, 
bulldinga, or other earth 
cllngliig objects instead of a 
matlilae hgr narigatlon through the tenuous atr 
This OoUath of aircraft designed by Walter H 
Barling for the Air Service of the War Department 
hat acconuiKKlatluns for safely transporting 5000 
pounds of bombs and could lift and carry for two 
boars, a lOOOO-ponnd bomb Other titun Its liberal 
prpvlstoas fbr InstrumentH and animunlti<ni for aerial 
warfare, this alr*going niuehlne atfardK room fur six 
tons or 2000 gallons of gasoline, 1350 pounds oi 181 
galkma of oil, and a crow of four or more persona. 
When loaded, the weight of this airplane exceeds 40<X>0 
ponnds, and it travels through the ulr ut a speed of not 
less than 90 miles an hour 
It is a triplane, or according to technical description 
a planer In that the arrangement of 
Its aerofoils partakes of the advantages of 
both triplane and biplane The Barling 
bomber is 28 feet high Us overall length 
is 05 feet, and from tip to tip of Us v^lngs 
measures 120 feet a pigmy contfsired to 
the 74-foot wing span of the largest bomb- 
ing aircraft now employed by the Alt 
Hetvice A>ha^-doten IJberty motors sre 
necessary to transport this 20-ton flying 
machine through space 
Bpmce said to be the choicest of all 
wood fur aircraft construction la the 
basic material of this modem Titan The 
main wing flttlnga are fashioned of 60 000 
pound steel which is deemed preferahU 
to nickel steel of 150000 pounds tlu latter 
being used In building * NC-4 the tninn- 
atlantic airship of the United States Navy 
Department The tall skid la of all metal 
construction, and the rubber tired landing 
heels are 12 Inches through Tht fu'^e- 
lage round in shape la 65 fc'^t long an I 
iO feet in diameter inside mousiipeinenta 
The norlds biggest airplane Is achodulcd to have a 
12 hour fulbspeed flight capacity Seven guns imi\ be 
operated from five poaitlcms or cockpits thus affording 
n snetping range of the entire flcid in which the 
enemy aircraft may approoch Tlien twi gun dt fence 
may be augmented If daylight fighting Instnid of 
bomUng after nightfall Is contemplated The six 450 
horsepower liberty motors are ctuitnlled through a 
centralised otmtrol stUk a feature of yvhhh la the 
stoppage of the engines on one side without reducing 
the driving force of the others The tao pilots are 
seated ride by side and they ni 13 frequently cliange 
their positions. 

The building of aircraft of such emirnious sise >^a8 
prompted by a threefold reason according to the Air 
Service of the War Depart- 
ment, namely, the develop- 
ment of ah aipgolng bomb- 
big macblns to meet fully 
milltnry requirements mak 
Ing provision Air a flying 
platform fbr expwimental 
uses, and a realleatlmi of a 
step in the direction of big 
aircraft of the future Of 
the lattor factor, the Air 
Servtcs does not deem It vls- 
lOhaiT to contemplate that 
withte tht next decade an 
win bo dev^pptd 
havihg 4 capacity for 
portbtt snd dropping t 
^flJOO-poiuid bomhi The Ut- 
tbtv th'tlU evnt of war, 
wpbbl rip a crater In the 
earth flO feet la diameter 
and deuoralUe the warring 
riviUmi population The 
carriage of such a bomb 
however, would reqol« the 



Barling Bo«bei^-« large airplane measuring 12U feet from tip to Up and standwg over 28 feet high. 

It weighs over 28 tons, yet it lliesl 

construction of u 2*M) POO ix'und ulrpliinc live tliuM the 
dlmenMlons of the B irling lioinher Such a develop- 
ment according to the Air Service, Is not Improbable 

Sulfur Corrosion 

I N discussing allovn r**Nistunt to corrosion bep re the 
raraday Sixletj at Mulfleld Mr T h Kavnci said 
that pnulliunv all tin trade pnnqhUlN (IhIii tint the 
nickeliltn iiiium uUovm (liey dewrilfe are quite nslstnnt 
to thi Qdlun of Hulfui In furame giihCM hut as a result 
of trials with all tlu alloys nt picsent a\ illahh It 
had liein found that sia h cIuIiiih ninn d lie NuhHt in(l 
uted Pests umdi with single gaM*s s|uw< 1 ihit soi h 
allo\s nid wlth‘-tnnd the nctl m f steuni larbtn 



Side view of the Barling 
Bomber, showing the trl 
plane or, rather its 2*/^ 
plane design, which is 
said to give It the ad 
vantages of both triplane 
and biplane The fuse 
lage measures 65 feet 
long 


di xlrte carlMtn ni n \itle umiiunii ind e\tn rare 
4 wgen for Indellnlto jhiI kIs without scaling MIxtuus 
(►f those gases wue iK found to U quite harmless 
iiIKin tin iilli vs ria lull ducthn < f either sulfurofied 
hjdrogin ir sulfur dl \l h proved hiwe^er u l»e fatal 
|4 even lie hl^ltsi gi 1 1 nl< kel ohr ndmi ill \ 

A Device Th&t Takes Care of Worn Brake 
Lininffs and Shoes 

A il hrnkCH wear < it In time In tl < tnse of iiuto- 
nioblles ind 11 I 1 inuks (In hiukes cmslsl of 
iiietalM iiaits md siili Ik brake linings w that some 
form of iisbesUs full I Is brought f loir <n a natal 
surface The frldl u Hut takes pluct caus<H the jihIk-m- 
to8 fuhrk 4 »r lining tc wfai out In Hr < nl (%enlnnlh 



Expanding brakes of the waai automobile provided with automatic compensating devices. The left 
hand view shows tha relative positions with new broke lininga, and the nght-hand shows positions 

with worn bruhe linings 


the lining must be replaoed. 
In the case of railway cars, 
the brakes consist of iron 
members called brake aboea, 
wlUch press against the hard 
steel rims of the wheels In 
time these relatively soft 
Iron brake shoes wear out 
and must be replaced by 
new ones 

Ardde frtra the question of 
gradual wear, It is necessary 
lo adjuat brakes for the best 
braking ofllclency It stands 
to reason that us the brake 
lining or brake shoe wears 
the distance between tlie two 
braking sui faces becomes 
greater and greater Thereff re tin biake control most 
travel farther and farther In orik r t:» apply the same 
uiimnnt of preHwure as when tlie hr ikes were new 
After n while It becomes netH'swirv to adjust the brake 
rlj,i,ing HO as to coiiiiionsBto f t r the increased space 
between braking surfacos or it !•* neressary to move the 
braking Kurfnus nearer tn etuh other 
It luH remulnefi f>r an Ingenious French Inventor 
to work out an automat k comiicnwatlng device for 
brakes TliH device conslMts of a nimple comblnatlfm 
* f a (irnrHC screw thread n wetlge-shai>ed member and 
n oaKlng de*?lgnid in Hueh a way that the device Ik 

elonj.ut(d step b> Http In the manner of a ratchet 

me<.h mlhio when given the npis rtunltv It stretches 
out MK the linings wear down and ctun- 
lienHHteH for the wear but it does not and 

I linn t g ba( k 

In the case of the usual eutorooblle or 
nu t( r truik tliU automatic brake com 
inneator may lie lUNerted In the cable or 
rd (ontrolK kudlnk fn»m the lever or 

mdal to the brakes Ihe device when 

glvtn the opportunitv by the wear of the 
braking Kiirfndh dongates bv one step of 
its on(»-wny mechanism so as to keep the 
< ntr I cables or rods always the same 
hngth and tautniKs lrres|»ertlve of the 
w >m i raking surfaces Again the auto- 

II atk brake ooni|>enHiitors may be mounted 
UN Hh<4wn In the accompanying lllustra 
ticn Here In the brake housing three 

mivenHators are emphyp<l and serve to 
•-] rea<l »Mit the expanding brake surfaces 
iH tlie 1 itter wear down that tlie cam 
(Hntr I shown at the top Is always move<l 
Hie Kano, degree to obtain the proper 
1 r iking effect 

Ihe aub malic brake compensator <an 
also Ih emphvtd on rnllwav r< Ming stock for com 
pensating the brake rods f«tr the wearing down of the 
brake sheas 

Why Watch Springs Break 

H arry IIOITON a watchmaker of Wells River 
5 ( rmoni kei t I re4 ( rd of watch spring breakages 
i vering a nundier ff years and found that out of 75 
hnnkiiM's during tint perl d 70 occurred following 
the windini. tf tlu wakh nt night Accordingly tlie 
following t-vnlnnatlon of the (aiiHe of breakage was 
HUkgeHttsI A watdi Ir carried all day and has acquired 
appn \lmutolv tin lemiHrafiire of the body When 
removed fmm the j>ockft in I wound quite tight the 
ensuing contraction caus4d 1 v um ling off of the spring 
enn-ud It to be strained and 
b n^tbenwl Tills effect It Is 
sug(,psted Is cumulative and 
the spring Anally gives way 
— nsuallv during the night 
ifter Iht winding which sup- 
jilled the Htrnw to break the 
cunuls bm k 

SIme one Is more llkelv to 
gtt up nt a more unifi rni 
hour In the morning than he 
is t4t go to bed ut night It Is 
better to wlml the watch at 
that time as if gives a on ro 
even power behind the run 
nlng f the wstch Also 1 
watch wound at night Is half 
lun down In the niornlnK 
when the owner begins u< 
tlvlTles that cause various 
JarH to the wakh TheHe 
llttk sluKks are more Ukeh 
to (heck a balance wheel If 
the full strength is not be- 
hind the fqiring 
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The Heavens in February, 1924 

Stellar Distances, and Their Importance in the Astronomer’s Vorlt 


NOWLKIKIIO of (bt of the stMr* 

K Ih ctwcntliil to iiii> Huccfssful NtuUy of 
their nature WUliout It, wu cannot hnd 
how hrlyht they really are, or how lurjce 
or nitisHlvp they luuy be but Imprjrtant as 
j Information on distance Is, It U fur 
from easy to obtain For tbt nearest stars we can 
make use of dlretl methodK, quit* slmUar In principle 
to tbow used in IhnllnK the ranue for artillery — sight 
ing on the star at times when the earth Is on opposite 
Hides of Its orbit, and using the convergence of lines 
drawn to It from opposite eu<lH of this long base line to 
find Us distance k\eD so the angle of cimveTgcnec Is 
rtt* siimll — but a frattlon of n seetmd of arc — tlmt tbo 
must refined Instrumental means, and ont precaution 
uftei another, are rtMpilred to obtain tnistworihy re- 
Hulls. If a star U wltliln a hundred llglit years -uhleh 
(ounls us a fulrly small dlstunre — two or throe observu 
tions with great modern telL*HcoiKs will gl\o us h very 
good ld(a etf Its dlxtanco — ithoiigli the proldem Is like 
that of determining tloi dlHtance of a light 
house fifty mlle^ uwa\ bv sighting iiiK>n It 
from two ijulnts two Indies iqairt 

But the large! mujurlty of tbo stars— 
oten of Uiose visible t<j the unald<*<l eve — 
are mueb further ufT than this, sej that we 
must find some otlier way to imusure 
their dlNlimcv*s If we are to dtttniilne 
them at all 

F urtunatily the astruiiomer has many 
strings to his how When w( (unnot get 
individual results we tan often find a 
reliable average value This we do hy 
taking udvantagH of the sun s motion 
thn)Ugh a|)uct anamg the otla r stars It 
only the sun was moving and all the 
others stesid still all would U easy Tlie* 
atars straight ahe^d of us — dose t<i the 
(Miinl in the sky toward widih th« earth 
and sun are moving — would seem to sinnd 
still So would those dlrvsth liehind us 
near the op(Mtsite isdnf All the rtfliers 
would apis'ar to drift backward from the 
first {xdut toward tlie s<sond at a tale 
whUh for stars at tlie same dlstiince 
would be great! h! half way between tlio 
**npex' and"untaiK\ and would dlmlnlsli 
gnuliiallv toward Isdh Of stars at differ 
ent dlstiinctM tin r« nutter ones wouI<I 
s4sm to iiu»V! mort slowiv 

Olwt'rvlng with tin H|)e( troseiiiH whhh 
reveals thi rate at wlildi the slars are 
upproa( hlng or n e'estlnj, fnun us we 
would hnU all (lie stars mar the ui»ev 
u|>iu(*addn^ those n*arllu antaisvnssd 
lug and tlaiMt half way Is t wt'in dulng 
neither imr tin ether Phe sissd at 
wlileh the sun was moving wemld tlou Is* 
feiind and It would Ih a simple mutter to 
eahulate flu dlsianet of anv given star 
from its ohrsrved rate of drift 

Aetuailv things an far men CiUiudex than this, for 
the stars an all moving, as well u*< tiu sun— wane In 
one dins (ton and some In others maue fast and »wnie 
slowh bor an Individual star this inedlon may double 
or treble the drift due to tla^ suns motion e>r may 
diminish or even reverse It But If we take n oon 
sldernhle ntnuhir of stars In the same part of the sky 
and ave rag! Dielr inotJons these Individual or ‘peeii 
liar motUtns will trouble us little f<tr lalng as likely 
to lie eme way as aimtlur llicv will average euit’ and 
HlimiHt dlsapjiear from the mean value while the drift 
due to the sun s motion, being alwavs in the same dlre*c 
tlem ciiines out to Us full uniount when the average Is 
taken 

We can thus get the averate elrlft and thus the 
overaipe dlsluiico, fiir all the stars we have ronsldereel 
(^(trtctly speiMklng, ibis ‘average’ distance Is not quite 
an ordinary uve^rage hut It Is nr least rcprcsenfafn «, 
repreMting a star whose motion is tlie average of the 
whole ) Wh«Q onr stars are not confined to u amnll 
region Imt are scattered all over the sky a alinllttp 
method, with sHghtlv more eHmipItcated algebra leads 
to an equally good average value 
If our stars are moving slowh so that most of their 
uiqairmt motion arises from the sun s nmfho) and lltMa 
from that of the stars themselves this method gives 


By Professor Henry Norris Russell^ Ph.D 

very gfaxl value's But for riiiddly moving stars, whose 
own motions are much fasti r thon the sun's, we can not 
trust the averaglng-oiit pns»*ss The remaining uncom- 
isnsatefl effect though hiit a small fniotton of the 
motion of an Individual star may be a large fraction of 
the solar drift , and our results are thus vitiated 

Averages, Probabilities^ and Star Motions 
But we have still another string to onr bow Con- 
slder the part of eat h stars motion In the sky which Is 
at right angles to the diret ikm of the solar drift This 
Is onaffetted hy the latter and arises only from the 
inullun of the Individual stars Take the average 
nmnunt of this motion (no bmger considering plus and 
iiiJnuH signs hut only the numerical values), and we 
find how fast the stars seem to move on the average, 
on ucvtmnt of lla Ir owm motions This will evidently 
depend both ufsm the average speed, In miles per 
seitjud at which the stars are moving, and on Ihelr 
average distance If we can find the former, we ean 



Atlloolookt Feb 6 
AtlOUoekKk Feb. 14 
At 10 ^clock kefa 


At 9 % o clock} Miuvh 1 

NIGHT SKYi FEBRUARY AND MARCH 

tjiltulate the hitter But our »poctn»srf>pIr obaerva 
ihins whhh ion be correct id, one by one for the solar 
motion enable us to find this very thing, nnd so we 
get another repreaentutlve average distance 
We wBl Btlll need a considerable number of stars to 
got a goiid average, for this time we are trusting the 
numerical values of the rates of motion to 'average up ’ 
t<i the Miino amount, whether we take motions toward 
and from us, or croaawlse But no wry large numbers 
are needed. If we have fifty stars, for example the 
results of the averaging up process should agree tn the 
two oases, half the time wltbln 10 per cent — which Is 
enough to asflure a fairly good ccmcluslon 
By such methods aa Uiese we may find the arverage 
parallax and the representative distance fur any group 
of stars of which we know the npparent pixtper motions 
In tlie Imuvenst and the siiectroscoplc veloclUea (so long, 
Indeed, ns wa do not pick onr stftrs In auch a way that 
we give preference to those which are moving in some 
pnrtlnilaf wav, and so sikiII our averaglng-oat or aver- 
aglng up) It was In this waj that the late Professor 
Rost showed that the representative distance for five- 
sixths of the stars vlslhle to the naked eye Is about 830 
light Years and, tn similar fashion, It has been shown 
that the corresponding distance for the stars of th© 
tenth magnitude (even tnclndlfif the nearer tmes, which 


are faint bacanse they ore ictnally raaoUt md 
bring down the average) la fully 1000 Ught-yeorv. 

OtlMar InUmtlng Cmm 

Dr Wilson, one of Professor Boos* smtstwtM, hoi 
recently made In this fashion a vary IntBrestittg study 
of the distances and real brightnois of tlw varUMt 
stars. Delving patiently Into the tobnlated records of 
earlier obeervatlons, he has derived the motions of 
many stars not prevlousiy studled« and* with the riohtf 
material thus made avtUlaMei he has obtained exo^fcat 
average values. Taking flr^ the Cephsld vulahin^ 
those singular stars which change steadily In bvf|d>^ 
DG88, rising to two or three times their orlgtoal luodn* 
iwity and falling back again, with exemplary regnlarilty, 
In periods which range, for different stars, from a few 
hours to a mooth—he finds, as Profhssor Shapley did 
before him, that the stars of longer period are exceed 
Ingly remote, the rejireaentatlve distance for forty stars 
being 1000 light years. At this distance, the **repre- 
sentatlve star” of the group would bo of 
magnitude 0 2 — just visible to a keen eyo, 
but the corresponding real biSghtness 
comes nut AfiO times that of the sun This 
is the average brightness, as ths star 
varies It ranges from perhaps 150 to 800 
times the sun’s light The stars with pe- 
riods of about half a day (which form a 
distinct group) look fainter to us, and are 
alao reaHy fainter, though they are far- 
ther off The distance for a t^cal star 
of the ttAth magnitude, based apaa exam- 
ination of thirteen of them, is 2200 light- 
years, and the c'orresponcUng real bright- 
ness averages forty times thst of the sun. 

These conclusions support those reached 
some years ago by Professor Shapley, upon 
which he based bis remarkable estimates 
of the distances of the globular 8taivcltts< 
ters They Indicate, from much more ex 
tensive material, that the great distances 
which he then derived are substantially 
correct Tliey may, Indeed, be slightly too 
great but probably by less than 20 per 
t*ent — which c|i»es not alter at all the con- 
clusions derived from them regarding the 
scale of the universe 
More recently Dr Wilson has applied 
similar methods to the red variable stars, 
some of which clmnge their brightness 
Irregulsrly, and by moderate amounts, 
while others vary by a hundredfold or 
even more periodically, with a year or so 
between maxima For these stars, as for 
those discussed above, the results of the 
two HH^thods of calculation are In good 
ncreemimU For a typical varlaMe star, 
which ut Its brightest Is of magnitude TJl, 
rile distance, both for those that vary 
Irregularly and for those that are periodic 
comes out close to 1000 light years and the 
real brightness seventr times that of the sun. The 
Irregular variables fluctuate from this brightness to 
aomo 30 or 40 times that of the sun, those of long 
period often drop to less than the eon's Inmlnaalty 
At maximum they are normal giant stars In brightness 
—like hundreds of others of the same spectral types, 
90 that we may regard them as stars which at Intervals 
become faint, rather than as stars nonnalJy faint which 
ut times brighten up 

The only exceidlon to this run of average brightness 
U found among the very old stars, with peculiar spec- 
tra, which are known as classes B and N These or* 
much farther off— at dUtanees something like 2500 or 
8000 light} ears, and average perhaps 500 tlmd* «« 
bright as the sun, though they seem to dlflbr wtgely 
among themselves. 

It la from fast guch data as these that we may hope 
—not quite yet, but pe^du^ before ^ the 

doe to the i^slcal s^omtta whWh cottee the ykHo- 
tton In brigbtnest. 

Tito fieeveng 

The finest pert of the sky Is wm hi the ■outhwent, 
where Orion, Taurus and the Grirnt and tittle Dfigs 
blase In the deer winter sir, with Gemini above them, end 
(CeoftaMd ea pegs 


AtBoeloeki Mar 7 
AtB^oekicki Mar U 
AtSoeltiok: Mar tS 




FOtsaact, im 


SCIENTIFIC AMERICAN 


111 


Inventions New and Interesting 

A DepartTnent Devoted to Pioneer fF ork in the Various Arts and to Patent News 



Tht n^-flre YcgcUblE chopper 


A New VegetaUe Cutter 

M lNTp parsley and similar v^tablefl 
need to be cut fine and tbaer really 
seems to have been no device provided 
escopt the kitchen shears which are not 
un official kitchen ntensfh but are used 
fur many of the bandy Jobs In the 
kitchen. Now we have a miniature clr 
cular harrow which cuts such vegetables 
as we have enninerated with great speed 
and precision. The ten disks are very 
sharp so that the speed of the operation 
la considerable The cutting Is, of 
course, moch more uniform than when 
a pair of shears or a cutting knife Is 
used. The use of such devices as this 
does away with much of the drudgery 
of the kitchen. 

The Universal Comb Cleaner 

C LEANING n comb with a pin Is 
tedlons, and If one happens to be a 
hairdresser It is esperlallv tcMllous Whv 
not, then, string a number of threads 
on rows of nails so that the comb can 
be run along them an<l nil the spac'es 
cleaned at a single motion T Fine and 
simple But heres the rub getting the 
proper spacing of the threads to fit the 
spacing of the comb-teeth la rather dlf 
flcult, and when you come to think that 
no two combs comraonlv have the same 
number of teeth per Inch, then the whole 
thing Is not worth the bother Into the 
breach steps a Chicago manufacturer 
with a simple little device that hos the 
stretched threads all nicely and evenly 
spaced On ow*oslte ends of two bows 
of steel wire are mounted two aluminum 
castings having rows of little posts 
across tbelr top On these posts, back 
and forth, the threads are strung All 
ready to clean your comb — No, the spar* 
lugs are wrong here, too Easy the end 
casttngt are pivoted on the tows, move 



A iiIhrtiMe ftif tlM ite te etsdalaff 
tmhf 


one bow away from you the other 
toward you When the threads are the 
right distance apart to fit th« c<*nib stop 
They are always parullcl There Is a 
proposition in geometry utout that, but 
we are out of schon I— therefore we ha\o 
forgotten It. Anyway, the comb cleaner 
works, and works In a Jiffy 

A 10,000-Potind Crane Scale 

P BACTirAIdY ever\ day Industrial 
progress develo^w ii new use for a 
weighing device or scale parflrularly 
aduptetl to meet apeelflc rofiulreinents 
A new scale was developed for the U S 
Oovemment for the purpose of meusur 
Ing the pull on cables used to bold an 
airship nt Its moorings and this scale 
was tmroodlatelv adapted for tho meas- 
uring of unusual, heavy loads on crimes 
or booms where weights or loads up to 
10000 (Kiunds are handled asaurlng that 
tlie safe working load la not exceeded, 
and thus eliminating dangerous over 
loading and disastrous aceldents 
Tlie scale la of steel constmcti^ Its 
accurate action d^tends upon four ex- 
tremely heavy springs The dial la 15 
Inches In diameter 

Another Automatic Wrench 

A NOTIIEK “revolutlonory Idea In 
VKaches If we are to credit the 
modest claims of the Investor, is that 
illustrated herewith As the picture In 
dlcatea the tool Is another version of 
the wrench that takes hold Instantly and 
uutomotlcally wlt-hout any preliminary 
adjustment Like the SlUlson wnmh 
It will only work In one direction, this 
direction being that In which the handle 
In the position pictured. Is rotated ui»- 
ward This brings Into play the douhh 
linkage and the spring tightening the 
jaws on the work If rotated the other 
way, the wrench like any Stillson, will 
ofien and slide off the work but when 
used correctly, It possesses a bulldog 
grip, effective nt any angle, and with 
no tendenej to slip no matter how hard 
one pulls 



The January entry in the automatic 
wrench sweepstakes 


Paper Saws to Cut Veneer Wood 

C lRCUIiAH saws are made of fwper 
for use In making veneer and flm 
fnmiture, and are turned out In a fa< 
tory In England Thin plates of wimkI 
cut by these saw* are so finely flntKlusl 
that cabinet makers do not ha\* P» 
* plane «them ^at* nil l)efore they are used 
Such saws were originally shown at on 
English exposlUctD and -were driven b\ 
un electric motor Tliey are manufm 
tured from a special type of compressed 
drawing paper 

Indeed, compacted paper of muh h ird 
ness has been made In England that ti 
has even be«i utfllxed In place of butid 
Ing stone Experiments In the mnnu 
facture of car wheels from compre«H*Ml 
paper have been mads In the TJnlUMl 
Btates for a number of years, but the 
product has never competed seriously 
with the ordinary steel wheels. It Is 
only In the production of certain articles 
tLM the veneer saws that any advantage 
U fo^lIn<L 


The ‘*Transinductor” 

W E illustrate a new transforming ap* 
paratus, designed bj hmest W 
Kersten of Mi^oniinee Ml< h u hlch has 
been ver> sutnossfully applied In tuned 
radio- ns veil as tuned audhefivtiucncy 
amplification Tliis i>rln(lpJc bus also 
been adapted lo trunsinlttlnu sets In the 
oscillatory drcult ThelV are (wo t>pe« 
of rttdlO“fre*picnc\ oniiillfjing trons 
fonners Tlie nir-tore tM>**» and that 
with the Iron utre Anyone wishing to 
receive a parthulur wuvt. length could 
receive with satlsfadton with the air 
core tyiie, but he was llmltwl as to WQ\e 
lengths or frwiuencles to which ho could 
tune In That dlfilciilty ctuild be over- 
come by using an Iron core but In so 
doing ainpllficaiton was sncrlficid In 
either case one met w Ith fretpient distiiv 
polntment 

It follows that the Ideal transformer 
should combine air-con nmidlficatlnn 



A more effective type of radio 
transformer 


with Iron-core tuning range That has 
lieen ucemnpUshed In the ‘trimslnUuc 
tor 3n this new Instrument the acllon 
Is similar to that of two trunsfomiePR, 
the primary and 8econda^^ of eacli being 
connected In series 'iiie primaries and 
secondorles being npllt Is twe^u rotor ond 
stator, and Inm toing Intnidmed into the 
rotor, wo obtain thnuigli u range of 800 
degrees (no two p<isltlons tolng alike) 
control of InUmtanoe capaHh and Iron 
gl\lng higli ainpllfic ntlon on ait wuve- 
lengthH from 150 to 750 inettrs 

A Diesel-Dnven Motor Car Ferry 
for Canada 

T he great Inirmst of m«>tor trattti to 
and from 'N ancouvi r Inland whs the 
must nf tlm huUdlng of ii sitcclnl motor 
<ar ferry wlildi has capacity for 45 
motor oars and 11a Ir patsengi rs In 
several n«>s fhc de‘?)gn of this unique 
\tssel Is cxctptioual furs art ( arrlwl 
on both lower and upiar deck and to 
make tiie former acccftMlble a rarnp was 
InstalltHl amidships whhh will enable 
cars to climb to it under their owm 
power Tlds ferp^ wiildi was built nt 
VUtftrla B (. lutH a length of 170 
a brendtii of i2 feet lUid draws 11 feet 
of water The hull is <»f wood 

The proixlllng muclilmrj consists «if 
two gets of sI\-t^ Under four stroktH yde 
fiOfi-brake-horseixiwer marine DIest) en 
glnes, which i>n trial tests gave the firry 
a Mfieed of 14^ knots i>er hour In 
addition to the uciommodatlons for 45 
curs* there Is u eranforlahlt dining suham 
with a maple dance thstr so tiia( the 
passengers can plan their lllmrarv with 
a view to dining and dantlng while 
crossing to the Island Tin feiT> Is 
provided with t let trie lighting hot and 
cold water, and heating devl<*es In 
general api>earunce she nsombles on 
ordinary steamer more than a ferry In 
spite of the necessity of designing her 
for a maxi mum deckload capacity 



The mathematical chip-stacker 


Invention and the Saturday Niffht 
Card-Game 

1 NA ENTIt)\ has reniovtKl one of the 
I)etty unnovunces that l>eflet the poker 
plater No longer need he wondt r how 
many t hiiat he has, or how he stands 
on tlio banker’s record no longer need 
(ho superstltlouH player be nnnojed by 
Ids ntdglibor s fingering of his stock to 
see how fur ahead of the game be Is 
no longer neetl the bunker strike an 
t laborato trial balance to Insure that no 
< \truneoUM (hips are being frilstod off 
i>n 1dm at ca'tldng In time no longer 
need the chips that were lost on the 
floor or idn<H»d forgotten, In the pocket 
of the henvv winner eintorrass the busi 
ness of balam^ing the game nt the break- 
ing up hour hor the latest chips have 
a hole In the middle nnd are guaranteetl 
till of uniform thickness Each plajer 
has a little trny, wttfi posts for the re<ls 
the whites and the blues and the ne- 
curnte marks on th(»o posts conddned 
with the uniform thickness of the cliljis 
1 hemselves, enables every player to 
know nt every moment exactly how 
mt)n\ of Ihe “setnls are stacked In front 
of him Im Idtntally, the f>erUs <jf the 
of a Inft^ stack are also mini 
mlretlln ! lie new stj le of banking Com 
plete sets of chips, posts and storage 
Ik*x, In everv sft le known to the fufttidl 
ouH p(»ker player are offered by a lead 
Ing manufuiturer Incidentally, the back 
of (he Ihix carrl*‘M a simple peg and hole 
counter b\ which the Imnkt r mav score 
up (he (hips which he Issues to each 
player thus doing nwM\ with another 
fndtriil M>urce of argument 

A Wire Vegetable Washer 

W ASHING fqilnath Is a laborious 
undertaking, and tvciulres the 
thunginj, of water manv times to re- 
move the dirt and sand Tndtssl this 
\(ge(ahlt (s rare!\ served fresh In ho- 
tels, as it takes up wp mu< ii time of the 



Washing spinach without changing 
the water 
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Invention takeo the scrabbinfi: pail 
in hand, with the renult pictured 


piiUtM inim WllIttiK (te\ liv llIustmUMl 
tlie flnidt;* rv of v^iiHlilnK RpfniuJi Icttim 
nnd uilitr 1m rt duo* d to a 

ndnlnnnn The bnHknt in oonHtriK tul 
(Irolv of wire uml op< nn to lh» 

tiihie N bein^, ciicIoMed The two 
IwindleN art KrnMi>e<l with one liand and 
the ImHket 1 m placed under a fniicJt 
which Boon cleanH tlio ve^etahle In n 
thorouKh manner TIiIh 1h a \alual>le 
addition to the kluhen outfit 

The Thermostatic Solder^Pot 

S ol DKU inuMt be kept at unlforin teni- 
jaratiire If Matiafactor^ rt*«iiJt«i are 
to l>e ohtntm^l When overheated It (txl 
dl«s and thi re Ih a notnhle Injw of 
material and of timslh atrenitth h\ whnt 
reiiialnK A wddit pot hna l>een doMl^ned 
to pn\ent IhU !w means of nutoinath 
teuipernture Mffltrol The principle used 
la H inmUflcatlon of that found In the 
steniu mure A xolutlle sulManre xerj 
setiMlllie to heat attimtoM a Hourden 
lulie which innkes and hn aka the ehnlrU 
(iirrcsitt thus controlling, tlie teiniterntiin 
of tlie lontintM of llu Ordluarlly 

the appanitUM Is ao niadi up that this 
c(»ntrol pees Into play at 0(X) deprofs 
knUrenhelt The pot will hold fifteen 
p<uindH of solder and will heat this rlptif 
up to the deadline tnn|K>ratnre In 
fncnfv or twenU t\\t mlniitcM Tills at 
tlnn k for an eUs i rh la at< r Is 
ohtiilnul ihrnuUt the working, of n 000- 
watt IntUlnp element built aiound lla 
entire (ontalner Hear In applUd to all 
parts of the Mide and tsUttan of lh» |Kd 
(>nrt tin (ontalner Is fllh d Hn<l the cur 
rent turmd on tin furflu r attention to 
th» pot Is ntss‘SMur\ The cumnt K 
iiutomatb JiH\ bif>kin wlan Ih* heat 
rtadoH fWMl d< ^rees and n'esliibllslu d 
when It sinks luatcrlalh below this Hr 
iirt Workimn ma\ thuR de^ote tlair 
entire time lo production without ktslnp 
anv tlmi wntthlnt the pot that ne\ir 
liollM riu |Ktt welpliK bur tldrtecm 
iKumtW and w<»rks from 1 fO (tr 21*0 volts 
altemattnp or dlu‘ct current hence It l« 
very lurpih iiortable. 
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My Lady’s Scrubbing Pail 

T his might be described os a pall 
with a college education, for It will 
do nothing wrong as will the ordinary 
pall It U neat and orderly, will not tip 
over, will not drip on the carpet, will 
carry soap, bniHh and cleaning cloths 
carefully segregated The pall comes In 
ntlraetlve shades, ho as to take away 
much of the drabnesw of scrubbing which 
Is the nimnewt ff»rtii of housework The 
pall Ih made extra heav> no that It Is 
not Ilkdj t(t tip o\er The imll Ih se- 
iurdv fasttned to a flaring pan whh h 
Nervis to nilth nn\ drip and also affords 
Npiue to ttuk in (leaning rags A regu 
lar Moiip (ontidner and a pla<s' for the 
s( rul>hink branh complete the outfit 

A Novel Strainer 

O PTKN vOM tallies such ns Brussels 
sprouts or mealy jioiatoes are 
broken In (he process of straining an 
this ojkerntbai Is usualU done with a 
Rcpnrale utensil A\ Ith the strainer w© 
niUMtrnte the danger of breaking the 
Mgetidile la redmisl to a ndntmum and 
tia cooked article, be It vegetable soup 
or stew, can N* strained and the remain 
Ing food ufter the ll<iuld Is poured off 
mav Ih put luak on file tire In the orig^ 
Inal vess< I to keep Harm A strainer of 
this kind has moie uses In the kitchen 
than we c»in enumerate Tlie wnil circle 
of llu la punched with holes go that the 
lUpild will run througli T he outer eilges 
are well reinfttreed so that (lie utensil 
will hiHt u long time 

A French-Fried-Potato Machine 

F ltfNf H fried ixitntoes are cle»erved!\ 
isjpular but tire usually ser\ed In 
hotels and restaurants rather than In the 
home Tla reiiKoii f<>r this la that there 
Is nmsldenible art In (mtilng potatoes 
Into the long strlpN with sunan or rec 
ttingular wrtlon N\ith the aid of n 
Hl>e(lHl cutter like the one we show, 
there Is no dlfnciiU\ In producing a per- 



The solder pot ibat will not bum its 
contents 


fe(tl> formed slln rendv for the hoi fat 
V hea\y win frame holds together a 
Mlmrp tin grid adapted to divide the po- 
tato verlkalh fnPt sections \nrlou« 
patterns are proxlded so that an\ sire 
ina\ t»e productnl 'Hie peeled potato has 
tlie Ixdtoin cut off so that there Is a flat 
HtirfiKv In order that It will not woMde 
when rite cutttr )n forced down through 
It rile (ijllir Is selwsl with both hands 
jinrt Is forced slowly and flmil> through 
the jHiiato until Ktopiied by the cutting 
board I Ike so nmn\ of these Ingenious 
klt<hen nppllnnw's It will save Its cost 
In a short time It comes fmm France 

A Boiler With 1200>Potind Steam 
Preasare 

A nOILEU cnpnblo o( prodncInK IJOO 
Itonnds steam pressure said to be 
the highest steam pressure it has ever 
iHHfl attempted to put to practical use, 
win be installed In a huge power station 
now being constructed at Weymouth, 


Maas., for the Edison Electric lUninbiat- 
ing Company of Boston 

Although generating this tremendous 
pressure, the boffer will have a beating 
surface no larger than that of the BTEl- 
pound pressure tadler commonly used to 
generate steam to drive turbines tn large 
power-houses Tlw heating surface of 
875-pound hollers Im approximately 20000 
square fc*et 

Tlie Kt(nim output of the high-pressure 
boiler will Im* more than 110000 pounds 
per hour In nian\ respeLts ItH wm 
strut tton will be slinllar to that of any 
other iMdh r of lower pressure The 
tubes or pipes in which tlie steam Is 
heattMl o^tr the flrepot will be no larger 
In Ixire than thone ordinarlU used but 
will 1 m Noniewhuf thicker In order to 
withstand more prcHMure The drum or 
covering In which the titljew will be In 
cuHed howe\er will be a hollow steel 
forging with walls four Imhos thick and 
tlieivb\ capable of wlthstimdlng ex 
tremel\ high prensure 



A strainer for use with any pot or 
kettle 


From the iuImb or pliieH In the boiler 
the sliMiia will pasM Into u HU|H>rheater 
made of unothep serlen of pipes and 
placed l^etweeii two groups of regular 
tubes In niuh a way that they are sur 
roundtHl In terri/h loot and a steam 
pressure up to twehe hundred iMmnds Is 
generated 

WhereuN tlie steam generated in the 
customary 37Vpound iiower house Isiller 
Is discharged Into a single turbine, tin 
steam from tills high pressure holler will 
go (hrough two turhlnea being twice ex 
pandid and used Instead of once It 
will first pass through a siK-cInl turbine 
caiMihle of taking thi 1200 pounds pres 
Hure Hum It will be bnmght back to 
-17'» p<mndH pressure bv passing through 
nnollar Htrle« of ]>iiies In the boiler — 
this Herb's Is known as a 'reheator — 
and go Into an ordinary turbine designed 
for o|)enitlnn In the ordinary way under 
that pressure 

Without emphning the “reheating 
plan usckI In this Udler, the most ad 
vantageous stmirii jiressure botli prac- 
ticalh and ('conomlcalb, according to 
noted steiin englneerH Is about 375 
IxumdH I arger pressureH have been ex 
perlmented with lierc'tofore In varltuis 
countries hut were found ImpracHcuhle 
beeauRe of tedmlcal reawms, for the In 
crease In pressure did not bring a eor 
responding Int rease In the amotmt of 
eleetrloltv generated by the turbine Into 
which the Kteam passed 

However when the Hteura Ik paKHed 
thrimgh two turbines, as U the caae with 
this boiler, the high presaure Is prac- 
flcabte 

The engineers who worked out the 
pJanx for the iiJglt-pressare boiler cal- 
culate that It will produce with 18600 
toDH of coal the same amount of power 
produwd by a STVpnund pressure boiler 
with 15100 tons of coal h oavlng that 
will aggregate many thousanda of tofli 
tn the course of a year If the boiler 
proves a suceena—and the eagineen have 
great faith in Us ability to do bo aev- 
eral rimllar ones wUI be Inttalled la 
the power houee 



Popping corn the eeey way 


The Sotaiy Cora-Popper 

A mong the pleasing household novel 
Ups offered this SHason Is the com 
^HipiHjr llluHtruteU herewith The cus- 
tomary Rhaklng of the old-fashioned 
poplier Is replaced by a rotary motion of 
the handle, whlclt Ih easier on the user 
and more efteofive Tlds popper will 
work on gos, kerosene or wood stoves. 
The oi)eratlon of the popper is so sntla* 
factory tlmt over 800 were made and 
sold privately In the inventors* home 
town before it was put on the market 
conimerclnlU The secret of good poie 
com Is claimed to lie In the action of 
the imddle a member shaped somewhat 
like a propeller blade, and attached 
liorlRontally to the inner end of the ver 
tlcal shaft, half wu> hetwetm the top 
and bottom t»f the contnlnar Botatlon 
of the bundle rotates this, and ke^ the 
C'oru In const imt motion 

A Three-Color Signal Lantern 

T here are often places where a 
visible signal gUtng information by 
(sdors Is useful We And at railroad 
stations white, red and green lanterns 
all carefullj trimmed and awaiting an 
emergency There are (»ther places where 
a safer If law robust light Ih required 
A safe lantern to use around a garage 
or where tlier< Is gus or InfiamniaWo 
vaiK>rs Is very deMlrable and we have re- 
Mved such a laniem from a concern in 
( olorudo There Ik no Iron or steel nwd 
In the conKtructUm ho there Is no danger 
of a Hpark The rubber-covered handle 
iH secured to a canister which carries a 
large dr> battery connected through the 
medluii) nf three BwJtcl>eK shown to the 
loft with three small IncandeHcent lump 
bnlba showing red, white and green 
These can l»e flashed on singly or nil 
may be tunud on at will enabling vurl 
otiK combinations of signals to be dis- 
plajed A heaw wire frame protects 
the delloutt bulbs 



rigngt Luiton that ctiv 
rUa Hft owa hotUry 
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The fish scraper that preventn the (tcales from flyinfC 



Internal amnffemcnt of the four- 
spool headphone 


Four-Pole Headphones 

T he true index of iJuwer of an clec- 
tromatfnetlL device dei)cndH upon 
rhe number of ampere tamH embodied In 
the wlndlnK* It U therefore oldent 
that, by aslnc a EY>iind four ptde con- 
elnictlon instead of the wtnndnrd two- 
X)o]e reotanirular froHS section, almost 
twice the numlier of turns m«j be got 
Into a radiophone In practUiilIv tiu same 
spare while equal ohmic resistance Is re 
tulned In addition, there will bt a more 
uniform magnetic (llstiibutlon on the 
diaphragm The windings of the four 
iwle phone developed In accordance with 
this argument are of the spool t>ije 
This, with the fabric Insulation in tlte 
iHjttom of the case Is claimed lo make 
grounding of the case or colls InipoKsthle 
HO that this phone will stand u lilgher 
^ollQge than any other Instrument Tin 
claims are also advanced that thN phone 
is espetlnlly sensitive (o the weakest slg 
nals, that It gives true tonal re{iroductlon 
under varying conditions, that tube noises 
and strays are almost entirely elimi 
noted, and that the phone stands the 
higliest ampllflcfttlon without distortion 
of sound while operating at highest edV 
clency 

Portable Electric Bench-Lathe 

E NTIUKLY self contained and pr^rt 
able, with motor built into the 
head-stock, the lathe illustrated herewith 
requires only an electric nutlet some- 
where in tlw vicinity to make it possible 
to set It np nnd use It anywhere If l** 
( lalmed to be unumiuUy accurate and to 
handle work with exceptional rapldliv 
It clears five Inches over the tool rest 
and seven inches on the face plate while 
between centers any adjustment up to 
twenty four Inches is available Tlie 
equlptnent includes the motor two tool 
rests of six nnd twelve Inches respec 
lively head wheel face plat© and cord 
of good l«igth for attachment any 
lamp socket For serious work making 
the demand of portability aa well as for 
tb© use of the handy man about the 
houses It seems that this little lathe 
ought to fill a large place 

A Refrigerated Rolling Pin 

I N making fancy pastry It Is often nee- 
eosary to have the crust very thin 
and flaky and this can be nccompUshetl 
by the aid of a hollow giaes rolling pin 


which Is filled with Ice water A metal 
cap at one end of a handle permits the 
rolling pin to be filled with ice water 
The use of such a pin will help iht Imker 
of toothsome dainties, such as ‘ Nnpol 
etms’ and other pastrN gptrtaltles A 
glass or xKtrceluIn rolling pin is far more 
sanitary than the old ample rullluK pin 

Machine for Wrapping Coils of 
Wire 

A MACTHXJi tiiuf wrtfiM rolls of Imre 
or InHulaied wirt wlUi paixr Ins 
been <levelopetl hv n ('hlcago nuimifu 
turer The iiiu<)ilm Ik motor diKui hv 
gear and pinion Drums or sheaxtH n 
\tdve at the |iro|)er hihkiI ho (imi tin <oll 
is ndxuntsal while the whutth appIliH lla 
wrnpfdng The shuttle Is driven b\ a 
Ixlt nnd the dniiiiH an /udjustabh (n 
nccoiiimodate MiriouK kI/><nI riiMs 1 la se 
drums also move upward nnd downward 
by means of u ernnk so jis to profterlv 
< enter the coll 

In wratqilng with i>aiM r tin e\|vomd 
inlgrt Is turned under a qiiarler ituh -so 
ns to give strength wliere it N Udilul 
tlie most lids Is done b> nn edgf^- 
folder thnuigh which tiu paper ]H‘tses 
before It N applied to tia (xai So that 
a tight wrap mnj \yo ohialniMl the 
shuttle Is f*qulpi)ed with a finshm divln 
through whhh the paper pasws and Hits 
offers reslstnncf' to the pajier ns It la 
applied drawing It ns tight I\ as isHsible 
wlthfuit breaking 

Honey- Water as a Non-Freezingf 
Engine-Cooler 

D UKINt; Inst winter practical niiio 
moblMfetH tmd tru<k drlvirs In (he 
different Slates made cuKfiil tests with 
u Rimple inlxliire of hfintv and wahr 
Urt(d UH A ciHdlng meilluiu In the niito- 
mobile engine, and, without exc^pihin 
pronounced it suiieilor to th« iihohol 
and other non free/lng solutions tlav 
had tried The testH reisirtid w*reiruid< 
In ZllIflolR, Ohio, New lork, Vermont, 



Lathe that can be eet up wherever 
there i» current 


and Wisconsin hU of which States ha\‘ 
severe winter weather 
'rhe honev water gentrallv usid—u 
half and half mixture — dm^ nut boil iin 
til a temperature of i’JO degrees 1 ahren 
belt Is reached t Imre by onNurlUL a cfM»I 
(ng by oondmllvitv Instead of bv radlii 
tion for eight degrexs u1>o\e llu Imlltnk 
I)olnt of w'atcr, and Ibereby also lessen 


Ing cvnponitliin lla iKdllug imjIiU of the 
alcfdiol ndxtiin Is Ulovv tlud of wtdir 
When the hon(> wut*r 1 h IkiIUmI, only 
the w«Ur I vji|Mu Hits ila honev reuitilu 
llig b< bind uniifltKlid Hu l»e^ctn<a^,^ 
of h<me> In tiu solution nmtiinln^^ N 
thenbv Inrrnist d and tiif fres /in;, point 
Is corrtsiMuulinglv low ( ml 1 lu (on 
Ifiirv Ik Inic of the ahnlml solution tin 
alcohol evaiHjratcs before the water does 



Wrapping wire cods by machinery 


ami the fits /Ing of tlu r<malnd»r 

is raised And aims the honey dm^s not 
♦ vaiKirntv lltth If anv lU'ed la adthd 
iiflir tin railing svatuii of tht < nr Is 
first filled nt the lx ginning ol tin wln(<r 
season the onlv mn la Ing that of kts'p 
Ing the HVHteni Hii))plled with water ns 
ofttn UK It Is n<Md(sl Till alcohol mix 
ture imist he test< d mtaslonallv and 
more alcohol suiipllcd to make up for 
loss bv eviijHirntlon 

An cRtlomft nutv Ito eiiKlh made of 
the cost of the honov re^pilrisl for a 
nidtiitor of Known capucltv Tl Is nnh 
nooossury to know the capadtv In gal 
Ions and to allow one galhm of honev 
f(ir emh two gallons (tf rndialor on 
pmltv If a half and half wiliitlon Is to 
bo Used Tills glvi»K a mlxliirr « trifle 
rblicr In honev than In water ns honev 
weighs iilamt 12 pounds to th< gallon 
Tlie proHtnt prhs of g<md extrnctul 
lahle-lionM vurl< s < unsUU mtplv In dilTir 
(Mt liKallths prohablv ranging from lO 
to 1 '^ cents a ptuind In ImIK liowi vt r thi 
cIieiHK*r grades sene In tla iiutomoblh 
IS w« n as the lx st Itut whalivtr giadi 
Is uwd should la well rljientHl that Is 
It should have lxH>n left with tlu la is 
until they havi* had time to thicken it 
will during whkii time tertaln en/Viius 
will have chungi d Its sugar content fpoiii 
sueprtse to Inv# rt sugar therefore thin 
or fermenting honev should not be Used 
A complete tmlon of the honev and 
water Is said lo lx esscnHal Vnd vinc«'* 
they do not unite readllv whin cold the 
dtslred result can last lx idtalnetl hv 
first heating iht wjitc r nnd tiun stirring 
the honev Into It iifttr w hh ti it should 
be lx»ih*d for 'Hveral iuUniLes Tf si min 
Ing Ig necessarv nothliiu Is Ullfr for 
the purpose than u phxT of wet flannil 
IlltnoU experlimntH slmwinl that txpial 
proportions of honev and wattr united 
bv boiling fnrniHl a niivtuic that did 
not lose its fluldltv unfll « temrxrature 
of two degrtxs Imlow xero hahnsihelt 
was reached nt which jwlnt It nswumed 
u mushy condlthm nnd that a sfdution 
containing fid i>er cent of h<mev did not 
freew at 12 degrees below 


The Safety-First Fiah-Scalei 

E m hotis* alft has had Iho ««d 
exiicrltnce of Rrrajdng sanies olT a 
fish nniv to have tiam fi^ all over tla 
pn mlm>H This will not happen to tlu 
up t<i date liidy of tlu Kitchen <Hiulp|xsl 
wllli tlu fish w niiicr Illuslralt (1 ''Hie 
kiilfi Is so (h signed that Instead of llj 
log olT at a tjngent flu s< lies Min onlv 
loll quietly out imdu the knife nnd plav 
dejid on the tabh Tia leetlt are blunt 
so iliiil tia V do not t ut lla lU sh of (he 
llsli hut thiv an Haliitul to laki oft the 
s< aU K like iiuigio, in half tiu rime re- 
quired wllh nu rt ftrdinaiy menus 

Grafting ( otton on Mulberry 
Roots 

A Mri ni riUY m* wltli cotum grafted 
on ils loots at la Munjiu Ttxfix 
is growing and ruuwlng growth each 
ytai UK If it Wirt part of tin tnx 
This 111) usual feat In plant grafting 
Ims Iks n jw rforria d h\ I* Dan OiMirge, 
a fanmi of fortlgm birth Dr K P 
lluiulH rt of the h \ is Vgrlciilliinil and 
Mishanlta) ( oihge confirms tlu stule- 
mtnf th it Hun is u nal union hetwisn 
tlie toUon i>lant and th* ine Thin 
(oniustlon lias lasn iiialntaiiad for two 
and i luilf venrs and lids ymr tii< 
grnftMl totti>n plant vhidisl nenriv a 
thoiiKund lx)lis of I otton— a vlcld miinv 
thniH griatir Ilian that of an ordinarv 
(oiton plant 

Tlu grafud lotion plant having Ixvn 
eonverlisl lnti> a iMnnnlul puls out m w 
growHi finiii Hu ifown inch viar Dur 
tng the wlnfir tin phints are protected 
hy a (s)viilng from Hu lold N<iihlng 
was noted hv J >r lliimUrl that Indl 
i atisl 1 hat tlu ( ot t<tn w nw umierg dng 
any innrkeHl ihango lufuusi^ of Itk union 
willi Hie niulhtrrv i<to| DIflicultv has 
iHsn experlimsil in gt tting Hu wxsl of 
tlu plants to giimtnati onlv two sissl 
having reproduci d 

A Gigantic Tea Ball for Cooking 
Rice 

A N^DSr who has ivir cookeil rke 
renu mix rs what (llthLUll\ Is experi 
nurd in kis ping Hie rhi from sinking 
to the ]V(>t md Hu graiuh muiu times 
ivin hum To ohvlaU sm li tismhhs a 
immufattuni has (omilvid Hu Idea of 
((toking rl(( In i glgiinrlc ha hull whiih 
MMiks Hu rue mifMih without flu 
gnilns ro lining arnimd tlie pot When 



Borrowing an idea from the teg ball 
for cooking rice 
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The eleetrle heater that seta up eon- 
vection UN well an radiation 


tim rit ( luokid tli( ItiiM Is iind 

If the nmint (t \ linn will lx 

II p( rfix M It ( t»n II nil n Htl\ iti s( t \ ( \\ fl h 
n ciin\ or \\ltlt ( lilnis< siuict 1 |h si/t 
of I In ImII Is so laruH 1 1ni I It n iilh Htt ms 
llkt^ :i Iraijciinimii) ft a Imll It N a 
>or\ usi fill iidtlltion to till Kliclii n 
4'i|til|init^*nt 

Shock*Proof Glass 

A \ Aim rli an opiliiil instiuimnf roiii 
]mn\ whitli (hirlim III! world wm 
Ihrew off tlio ton doiidniinn of tlio 
opfli III klnss hidimm lui^ annotmiid 
llmt In its own klnss fuiTuic^ s || inm 
tditiilntd a inodmi timt witlishmds kriiii 
Mioiks and Mows ami width N mom 
iiundid for pok^h hns«s This klu''^' 

UH (hin and tianspanni as iisnat UiiKOi^ 

I Im 1 nnaii ol S( andnriN In \\ ash 
Inpton n»(ntl\ nainiUtnl (immintrlM* 
ItHls wJihli show tliat If Is lat snfxiltn 
1o pmnllnu t\iHs (if kokkh Sam 

ph s of tin mw nmtiiliil smnHsfnllN 
witliHloiid blows of Jd") fool faiunds pio 
(Imitl Iw droiipink a sits’! hall 1 Ht liu hos 
In dliiimUi froni i Inlkht of < {pht fts l 
In all (-HMs (vtn wlmn tlnislud In wu\s 
which rodmul Its |>t)ssLI>U NinUklli Mm 
niw pr<Mlii( t wllhsiotalal hast I lOftnil 
ixnrnds or llvi |lim*s llu pro\Ioiis nm\l 
lunni \M indhnied h\ lla results of 
llu HP tosls lla n< v\ plass Is a supirlor 
prodiut for Hari-t\ popples 

The All-Around Angle Tool 

C OMBINATIONS of lr\ Ki|Uan with 
tdher TotdK an nothliip ai all lu w 
hut iheoni llhistmtid on MiIh pape Ir is 
(hdiiUHl pm’H far lH\ond an\ ol Its pn 
thspsHors In iisahllitN In addttlim to Its 
oh\lous ftimtion uh lr\ sipnin It Is di*- 
sik^iod to St r\i an inlfi r Hipiau (m t iptui 
la \< ] and piotract<ir Tnconn<stlon with 
Us list as ndl* r la \i 1 or ts lu^on It has 
the iMtsltUi adlustinent anplos on imh 
Hid* of thf 00 d(kr*e iiiikle at r jh h of 
width li Is rikidh ktektsi b\ lla (auto 
niutlc) tnknptnunt of n pin In a holt 



The try-Mwarc of many uaea 


On tin He udJUHtnientH the hltide stands 
rlpld without the sIlphtHHl Svupple’’, jet 
It can l»e Instantly n leased for new ud 
JuHtimnt a sllpht thuiah preasure 
upon the puHh button hor carrjiDK ihe 
tdude ina> lie allneil with the handle 

Double Duty from the Electric 
Heater 

S OMl rillVO m w in Ihi applkatlonof 
(lettilfliv to heallnp jirohloins is of 
ferml h\ a New York manufacturer In 
Kliad of n(\lnk Holelv npiin ruiliant or 
rilhsitd h( at which Is lOLfleitlvi Hi* 
far as mlsluk the rcHHii tunfieraturt Ih 
con(cinf*d It otriplovs simuhaaeousty flu 
thus prtnc IpU’H of radiation condmilon 
and con\cstli>n In the. tlrst {dace tla 
laaMiik < haunt Is hollow like a puM re* 
tort with iHdh ^nds oi*en and iop|»er 
luhcH arc attached at lop and bottom 
(otiurilnk It Into an ilonkntid tine 
which Ih plnusl Mitlculh within the 
bod> of the apparatus at a suitable dls 
lancc from Da rc the lor As tin Inner 
walls of tin Iniitlnk clement la-^niin ln»l 
lhc> sii(K I heat (he nlr w Khln thin c vlln 
dcr and this air Is imlnrulh exialUd at 
Ma top of I lie tidie wldle tool air !« 
drawTi )n at Mu ladlom 7 Ills clrciihitlon 
OIKS HC 1 up Ih contlnuoilH Tlie rellcc toi 
huH l*eeii much o^aI rather than tircular 
for Mu piiijioHc of nc c ciiiimodatink a heat 
liilH of krcntci hnpMi Vs a roHUlt of 
all this, (Inn In not mere Is a blast of 


radiant heat passinp ncroKH the loom and 
hcallnp [lorsonH, waMs etc hut there Itj 
< onllniiouNh disc harped into tin atiiioH 
])hcre of the roian h\ con>ertIoii a cur 
rent of heated air while tliere Is ronsld 
ciahh ordlnarj conduction of heat from 
tin copiur through Mie air 

Roads From Clover and Sawdust 

I T Jn rf|)ortc*d that an exiierlment In 
naul maklnp In a mind\ district In 
Minnesota Ims pr**\ed smetHsfuI This 
load WMH csmMtructecl b\ einidojlnp a 
mlvturc of frcsddv out yellow cIo\er ami 
Me straw with the sand base th* Idea 
iHlnp to conAcrt Mie sand Into a vtp 
cliihh loam MO that It iiilpht la worked 
intc* a road The hikhwnt has been In 
use for some film and Is hlphly priilwd 
h\ the funnel s wlm use It 

In some jMirtlons of the '^tate the 
Knndv nature of the soil luakos pcaal 
roads out of the ciuestlon without the 
liuiHirtutlon of siirfac*e materials. In 
nioHt caHOM this Is Impossible by reason 
cjf Mie expense So then> was ev<*Hed 
the Idea of ehnnplnp tht clmrarler of the 
soil aletnp the hlkhwuj mlnpllnp It 
with vepe table rnaltir In one ploea* 
(lo\er was iihimI and on a shorter strtMch 
Hnwdusl was emplct\ed ns the' rond-nmk- 
inp Itipredlent 

For the c hue r road the road was 
praded and rthinted c*d the riphf-of way 
was vellow < lover and ^^e exempt for A 
drhewnj of 20 feet The ne was 


planted with the clover to protect the 
latter diirlnp Dte summer Rye straw 
was thrown on the road and worked into 
the sand by pasalnp veLhlclea Several 
tlmea durlnp the summer the tluver waa 
flit and also thiown uinm Mm road This 
was well worked Into the sand and has 
partlj chanped the character of the moU, 
pettlnp away from the dlltlcultles of a 
sandy road 

Four Inches of sawdust from a saw- 
inlU WHH spread over a eiuarter of a 
mile of road near tuiothe r plaex and 
wewkesl Into the sand In » slmliur man 
ner The top of the roadwav wuh fre- 
t)uenth worked so as Pi prevent ruts 
and the sawdust was well mixed with 
the Hand rids Is rottlnp and Is prael 
Uttlly tnaklnk it iMisslble to work Ihe road 
us If It were made of loam 

Rohc Shears 

O IIDINAIIA He IsHors an of c’ourse 
fierfe*etl\ well adapUnJ to e ut 
dowers nlMioiikli panlLnlnp shears of 
prmlor stienpth have benm recommended 
and Hold If the plant or bush is Idph 
the dower is apt to drop to the pround 
afitr the stem Is severed We show two 
speslal forms of Hliears which cut and 
hold the Htein at the Hiime time In 
the drat one when the hlaeles anlap 
onl/i, an extra liip on one hhnh^ hoUlH 
the dower until the shears are ojsneHl 
In the other Mie same efTeet Is obtained 


b> means (jf two Nfirlups whieh snap 
apalnst the stern and hold It Heeurel> 
until rileasfHl 

The Scalp Massage Bottle that 
Rubs It in 

W llhV you purchase a bottle of 
scalp remedy tlie directions prac 
tlcullj alwajR tell >em to rub It Into the 
scalp This advice Is excellent, but 
lioople do not follow It verj huip It Is 
luiimm nature to rub It In for the drat 
few (lujN after wiileh the orlpinal en 
thuslnsm wanes and the user cemiiwu 
iiilMe»« by appljlnp the Ihiutd wUliout ap- 
pljlnp the exorcise TIiIh mnv do seane 
piMJcl or It may not The musHaklnp Is 
very bene^delul, prolatblv amiuiUlnp In 
some luMCH for fully half of the pood 
results oldained It loosens tiK* walp 
OHUHes the bloeaj to flow through a mil 
Uc»n capillurle^s and releases dandruff and 
scale rit>w, then, to got people to mas- 
sage the scalp? A Chleuge* manufuduper 
eif hair reinedlci? has esrme forward With 
ft simple Kolatlem of this problem If 
vou cun t reform Jiumnn nature then 
reform Hie bottle In which the hnlr rem 
eelv comes Make It necetesary In ordw 
to get Mie liquid to flow, to mossage 
the head with a rublrer devle^e attached 
to the Imttle The bottle In question has 
a large rubber cap from which project 
several rubl>er nipples through whkh the 
Bcftlp liquid ooRos as the scalp Is rubbed 
If you have no hair, If you have little. 



Another way of keeping the eat 
flower from falling to the ground 


or If \e>u have some scalp disease like 
dandruff or serallnesN erne minute’s rub 
biHg jier day for n tiamth or tw'o with 
this remeily will pn>bi)blv preKlnce sur 
prtHlng rc’sultH You imiv then discover 
a Very tine Ihin crop of fur/ ut first 
obKervalile onlj under favorable light 
Of (oiirsc If \ou cun get fu?/ vou ought 
to lie able to get hair, for that is proof 
enough that the remtH of the hnlr are not 
elead hut have me reh been dortuant 
One tif the chief eiiuseu of fulling hair 
is the ekevsH of fat WM.retion from the 
HI bum glanejs, one of which lies at the 
rcKit e>f each hair This fnt, culled seHmm 
bec'omeH caked forming little round 
pliigH In the follicle which cle>se so 
tightly urmind the hnse of the hairs that 
thev break off and full When n remed> 
Mml Is hem fie lal to the Kculp is applied 
dall^i with the iKUtIc that rul)s It In, 
Mu’so IJtMe plugs of hard mutter are 
looKcmed Ihe follicle |h tlius opencNi ami 
If Mu Ktlmulatlnk mhhlng tre^utiuent Is 
liersevire’d In elalh veui )»re nt least on 
Ihe road te> hulr again 

SomellmcH the reiols eif the hair have* 
elied If this Is tlie taMt there Is no 
hope But In the imijewltj of cases of 
bahlness even If tht re has been no hair 
In vears the roots hMH live In sueh 
(UHCK the t\\ 7 / will api>eur generally 
within a monllj or two, In some eases 
s<H>ne r and the rest de trends upc>n the 
entliuslasm of tlm user and whether he 
iiiftHHaM H the Hculp with tin bedtli* every 
morning niaklng it a part of the shaving 
ritual, or merely does It etnly emev in a 
while New hair cannot l)e easily 
emmed The manufacturer <tf iliese mas 
xak'e hefrtle>s sendM them eait filled with 
M4 ve ral klndu of liquid, fetr the trealnicHit 
of dandruff falling hair senillness etc 
Jaieh condition lUmauelH a seiMirate rem 
odv It is ft relief to find a remedy for 
Imldness that de»es niK neccsaltute ones 
going ftlHHit smelling like a tur barrel 



T(» ffet th« ntsMga flak! to flow 
from this bottle the modene of 
mbUnr It In ere neceeury 



{’’lower shears with grippers that aelce and hold the severed blossom 
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tlun, coatrtlmtlng added certainty that he 
had enungh freedom of cheat and ahoul 
dera to get the right arm out of the glove 
RUd sleeve The left ami nhviuasly, un 
loHis 9 omethinK were broken or un t led 
wiiuld have to work from $tatu quo and throuRli the 
glove In any contribution It might make to the lutlon of 
the seance 

Thus Hccurodt the medium wob 
placed in the cabinet, at the rljsht 
4fo, his right as be faced the 
Hitters) At the left, and some 
4 feet distant wmh another chair 
with tanibourlno, trumpet, whistle 
and two bellw Outside, at the loft 
and touching the curtain stood a 
sniall deal table Palladlnu came 
with unusual promphiwH the doc- 
t()r hod dllhrulty with In r hoamt 
whlHt»er but finally galhercd that 
she wanted the medium In tin* cor 
nep He and I theref(trL onti red 
the cabinet and placed hnth chairs 
ia(>rc closely Into ihclr com* rn as 
lndicate<l In tlie diagruiu on this 
page 1‘alladlno tlun spoke in Iiei 
ttr lobe and nmdt clear lur de 
In accordance with these, 

we moled the medium to tiu left sidt of the (wblnct 
im<l phu*ed the other chair at his righl, half a \ard or 
so from him Tlds meant that the appHratiis was on 
the Hhuu Hide uh Ids iK>tcntlally fru hand and that 
both It and the tnhb wen nimh nearer to Mno than 
at first The swsmd diagram makes nil this clear 

For ndnutcH after tldw we laid nothing but con 
lersflMon with repeated demands that we talk among 
ourHehes Then the plnslcal phenoiiana comnienisxl 
with raps After quite a dlsplui of thise we had a 
nine minute hiatus with talk nn<l scraidng of the 
chairs In tlu cabintt tbrti Ihp bells came Into p1a> 
and rang vi r\ freely The trumpel was next used to 
tilt the tabu to stroke the turtulns and finally for a 
sJiori bark of Jnartbulato voice Tim tnmbonrjne and 
both bells oiierated slnuiltaneoush being followotl b> 
H yerj finished act In whbh the\ nn<l the IninuHt four 
In fill were ut«d In Huc(i‘ssion at short and uniform 
Interinls The whiHfb (iimc Info 
pinj lust, very loud and shrill 
This brilliant phuRO lusted U 
minutes, l>elng followed hy 1'^ 
minutes In which flu ro came 
from the cabinet only demands 
that W'e talk and sing While 
rcHiHindlng to the latter request 
y\e g»»t a fresh Hhower of raps, 
bells and tambourine In lime with 
tlu song A further wait of ten 
minutes was terminated by a < rush 
in the cabinet with distressed 
cries for aid We found the thalr 
with Nino In It (apnlzetl on Its 
side ami In going over ho had 
struck Ids head on the other chair 
so that his nose was bletailng 
freely Wt righted him and found him In sucli liyslerla 
tliat It Hpemed Imiieratlve to cut him loose without 
delay 

Su|>ertitlally I was able to oxiunlne the bonds as wc 
cut them they seemed little disturbed wllh one Im- 
portant ext^eptlon The wire ulsmt the forearms hud 
been anchored to the upi>er arms At the left this 
anchorage had not tieen tampereil y\ltli on the right 
It had been lolwtened and slipped down to the <U»ow 
Perhaps this was accidental but I Judgwl that until 
the wire was thus eased, the arm nmUl mvt be suf 
flolently straightened to lie wlthdraycn from the sleeve 

Both hells showeil fingtr prints no teeth marks 
were found on any of the apparatus 

On the t4th we paid less attention to the yylre about 
the forearms, conc«itratlng upon so arranging the 
ropes about the arms and chest as to assure n inlnlinum 
of raobMit5 of the shoulders* We seyved the left glove 
to the cont sleeve and the right to 
the shirt, and put the apparatus at 
Nino’s right Recalling the first 
seance, a request for transposition 
might have betui expected, but It 
dfd not occur 

The cabinet was only five feet 
wide this time , by specjql request 
of Dr tecchlo It was covered 
across the top, at n bright of six 
feet I ought perhaps to explain 
that •‘cnhlnet’* Is a technical term 
of the seance room, It denotes, 
not an artlclo of furniture, but 


Our Psychic Investigation Advances 

(Continued from page 86) 

merely im mcloMtd span at «ne ride or comer of the 
rmuii OiirH Is mud* In pinning hlmk cloth oyer a 
suiloiuil wundm framework 
Thi Initial jierlnd of ImutivHj 
WON lilts time 2 fi minutes Ii yyim 
ottupltHl yylth nun rrn ilhm 
from Bull ullno and there yyqs 
Uss ircaklng of th( ihalr V d( 
mmul yvas m idc tint thrm df llu 
'vlltti'^ yvho \M n quill < losi In 
Ho iiihlnet be yyllhdrawn lo a 
gruilir illstancc \\ hen th< dun 
onKtrn lions began the\ nunirod 
to a (onvldirabU «\bnt upon lln 
tahh outside the ciihlnol th* n 
wiis mytr tuough light to furnish 
oiiMiyalionK of vuhie here hoy\ 

< \t r 

\t ont time a lull was plmMl 
upon till tabu and fill tnthi Moor 
outside tlie ( ablm I I uplmid It 
nil till liihle, and It was 1 doi tnkin 
hai k Into the inhlnel Tlu tarn 



The chair with the circle Is that ortnipietl hy 
ItiQ medium that with tho croaiKH the uneenn 
talnlns the apparatua The full aiiiiariHi indliuitr 
the uriulnal povitlunH of the chairs the Hotted 
ones thrir plitt.ei after the first ronrmnjretneni 

Early condition of the cabinet at the 
initial seance 


boiirlm yias pln<e<l on (la table 
and coytrtd yyitli Ha truiiijMl The 
table ItMlf tilted Khaipiv and re 
l>tated!j and was lurrud about 
and lift at an nngh yyflli its orlg 
Innl poslilon In otlu r det ills the 
sitting y\as Huhst antially i nfMtl 
Hon of tht first oin 

I)r \ecshlo was iMisltlyi that he 
stiyy a hand oiiiHidt Hu lahlnet 
One or two olheis yycn Irullmd 
to yerlfy this In jairt though un 
able to Idtmtifj the objK i us a 
hand Dr Blm k thoii,^ht it a 
Hliadow passing om r lh( <loth 
Most of us snyy nothing 

At Mno’n informal •-Itllng's it Is 
(Ustomniy to gtt hand f 1 ipidng 



The final arrangement at the first 
Mance which prevailed throughout the 
aetive phase 



The position in which the two chalrn 
were found at the end of the first 
sitting, with the medium prostrate 



The way the triangular cabinet wme 
■et up for the third oeance 


(m Mniulny and I rldav Di A e< 
ihlo isKmI fur this ptiioaudlx 
sonii Him s H( ttlng tin examph wUli 
Ills i.wn Imnd'J At no tlrm yvas 
Hh mpuHt honored though every 
ildn,^ 4 Inc that he asked for was 
gUiii In ynw of tin known im 
pr»dinl»lJ|(y that ImuIi ot Mnos 
liands iiMiid lu normally fioe this 
oiiiis'^hui s<‘enn tl signtfinml 

lh« ylokiU phane of (lie serond 
sitting lasted fttr JO mlnul< s yyitli 
sHlIi! inti rnipllons It was sue-- 
ns d< d hy a pt rlod of Ininllylty 
during yvhJ< li \yi got nothing sa\e 
BalliidliioH yol<v Aftt r (d lain 
ul(s (if this she finally iKmilttysl 
tlu bluing to end In mconi with 
l>r AecthloK rilterat<fl demand Hut 
first she eulled him {o tlu eahlm I and 
whlaixnHl to him thai tlu iiudluin had 
been yery restUss mul Hut we Khould 
find hlH bonds Herloush dKlurlicd 
This was imttlng It intldh uh ilm pho- 
tographs Indhate Tlu y^ln about the 
fopearins hud been so dlspliuvd (Imf all 
the lo«>p» save one y\eii noyv aliout the 
right wrist alone Tlu one hsip which 
had resisted this trentnunl renuiiiUHl to 
act HH a pivot, about yxlihli the urniR 
esMild plav like H(lss<»rs gl\lng a wide 
range of movement for hah glovwl hands 
The most deKfterHte attempts had Issn 
made to free a hand Mi Hopkins hud 
to take his oyenoat to Hu tailor mxt 
day to lune the left ruff njialred where 

It had been chew id as thougli bv ft 
t(s thing puppy \t the right the 
Kdit sh'cv* had iHH'n tirawn lurk 
and the undershirt similarly 
(luwtsl where it Joint d the gloye 
Both gloyes were satiirateyl wUh 
sally a In both gloves the lining 
whkii yyas «eparnte from the outer 
shell had been turned partly In 
sidt out Klmllarly with the 
tlniriihs and It had been fmmd 
Impossiiile to return Nlno'n thumbs 
to tliilr atallfl The concUmlon 



The arrangement of the 
smaller cabinet for the 
Hecond Hitting 


from nil this that It had been Ira 


IKuislble to free a bund was borne out 
the failure of any of the apparatus to 
Hhoyv finger prints The i»erforraance if 
nfit genulnelv psychic had been engineerefi 
with gloveii hands brought Into play by 
hlt<hlug ihe chair from point to imint In the cabinet 
For the third nlttlng we planned something not jet 
tried — a d( finite attempt to fix tho medium (m> that he 
could effect no matte whntoytr In normal fuHltlon We 
niad( this alUmpt undc-T the best of auspices lloudlnl 
Intc rrnpffsJ a y ludeyiih tour and canu on troin J Ittlo 
Hock Ark to superintend the tying 

I or Hu ilN]Hi'JlHc»n of the hands we uw d the gloyes 
again hut Hcyyed them both to tht undershirt Then 
wi fetre ed luch sleeyp down tt\cr Ihe other Iniiul and 
hewed the. ty\o hUcvih firmly together The linings ctf 
the gloyes hud betn seyyed to the outer Inirs at ttie 
lip and the thanihH Iniked down against (Jje ItorJJes 
'llu ioat yyiis a suit tout mrlur than an oyensmi and 
the giuye el hands jau Keel the slee \e s so tightly that 
Mno t‘<mld plainly get no ne Hon \yith hN huiuls unless 
lie hurst the slts*v( s Tile (oat yyas se wtd snugU 
alsmt tlie‘ neek and jit the tyyo front esinie rs and In 
tlm middle of the buck was hasttsl to toe tniUHers 
WlHi the Kuft roj>u Hiipplled liini llomllnl jiersonnliv 
tied Mno into (he> (hair and he did a masterlj Job 
In eyery cum he made a lesqi iilsmt the nnii leqr ehesl 
e te and tied this yylth a Hejuare^ knot liMivfng ends 
leuig enough to feirrri a siNond loeip 
to pass atsmt the appropriate por 
Hon of the ( hair I >niw ing the 
former loeq} only su light as was 
umifeirtable fe>r Nliio and the Ifit 
ter as tlgld as it eoulei be drawm 
a maximum of security yyas ol> 
iHliaeJ without hurting Mm/ In t)ie 
least — unU'SH be' w ns going to 
stuiggk to hlmsiir In yyblrh 
e \e lit he e oald make liimself 
acutely unceimfortuide 

Tlu me (limn H eludr yyjis tied to 
Hu base hoard of Ihe enblnet yvlHi 
a loop of met li s|r;ip » esird and 
a \ya\ sea) The ehnlr could not 
bo displaced wIHumt lireaklng the 
seal and this could not iMissibly 
U done by meident ScHurlngthe e (intr in f Ids fashion 
made It umuHissary to diKcomnuiek Nlnei h\ fastening 
Ids feel I liar of Hu iliuir as would Imye Ikh n neenes- 
sary otlieiwNo fop with IiIh feet on Hu tleMir and the 
(hair free he tun move Hu e hull any w lie re he pleiines 
llu chalrfiil e/f apparatus was pin eel In front of the 
medium end .0 Ini he s distant We sat fop HI mtn 
ale's anel wllh (he exception note el Ik loye nothing oc 
curred sm eonyersalhm from PalliuUno She yy anted 
us to talk nnd sing as iisual Noyv she iiralHesl the 
skill wllh yyhleh yyf had tied the medium and again 
she < oinpliiine d t hut he y\as \crv um oinfortahU* 
IToudin) li'senled this and I had to re sf rain him from 
aigidng It yylth lur later he did argim It yvlth Dr 
Vwihio InsIsHng Ihut so long as no attempt was made 
to gel free the hemds yye ro us (omforlnhle' as bemds 
(‘ould reasonahlv Im I ngrcctl with liitn If we eunnot 
tie Hio medium effecHyely yyflluMif stopping the plu'- 
nouuna let us hnye tliis understood once 
foi all 

Thmughout this silting Hu lahlnet gi\yo 
olT IntermllteiiHy sounds like theise from 
u (hair that stands uneyenW tilling back 
and forth from Hine logs to another tlmm 
SonuHnirs this was tie e ompanlcel bv 
slight disturiianexs of tambourine or bells 
identifying the aJTested ehalr as the one 
carrying tlu aieparatus 

W hen we entere d Ihe e ablm t at the end 
we found that the seexmd chair had been 
placed In contact yylth Hip baseboard at 
the haik of the cabinet, and that Mno 'i 
foot could be twKted Into e'onfact with 
this same baseboard Wc demonstrated 
t \\M rinumtally that a nolseUss iipplkatlon 
of Hk foot to the boarel yyemld mck (he 
chair and elnplleate the noise we had heard and yve 
nhsiryid marks on the board Indhatlng that the fiMit 
had been applied to It Kyen Dr \erxhlo ae'cepted tlds 
cxplanatli>n, and agreed that nothing supemorinfil hud 
l>een heard 

Txamlnatlon shoyved mneiuslvtly that the nudluiti 
had attained no freedom though sounds from the labt 
net Indie Mtesl attempts lo do so IToudlnl had not under 
estlmiitod the difficulty of tying a strung and iuily( 
human he had said that he yyouldn t guarunteH that 
Nino muldn r get loose but he would gnarantt'e that 
he would never get hack lie had not got out at any 
point, however and there had 1 ms n so physical 
(Continuid ou //opt ISS) 
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Recently Patented Inventions 

Brief Descriptions of Newly Invented Mechanical and Electrical DeviceSy Toolsy Farm Implements, Etc. 


5.— WHAT IS INVENTION? 

I NVENTION U difficult of definition, it U ulmost uIwayB a aueftion of fact. 
An improvement may or may not be invention, if to devlae euch an im- 
provement the exereiae of the true inventive faculty Ib required, it in an 
invention But the border line between pure invention and the practiee of 
mechanical skill, technical knowledite and experience is offcn indeed vane. 
Perhns the best Judicial expression respecting the foregoing is that of Jus- 
tice Bradley of the Supreme Court, deliverM in 1882 as follows 'The 
process of development in manufactures creates a constant demand for new 
appliances, which the skill of ordinary head workmen and engineers is gen 
erally adequate to devise, and which, indeed, are the natural and proper out- 
growth of such development Each step forward proMrea the way for the 
next, and each is usually taken by spontaneoui trials and attempts in a 
hundred different places. To grant to a single party a monopoly of every 
slight advance made, except where the exercise of invention somewhat above 
ordinary mechanical or engineering skill is distinctly shown, is unjust in 
principle and injurious in its conseguencea. The design of the patent laws 
ifl to rewnrd tlu^ who make some substantial discovery or invention which 
adds to our knowledge and makes a step In advance in the useful arts. Such 
inventors arc worthy of all favor It is never the object of those laws to 
grant a monopoly for every trifting device, every shadow of a shade of an 
idea which would naturally and spontaneously occur to any skilled mechanic 
or operator in the ordinary progress of manufactures. Such an indiscrimi- 
nate creation of exclusive privileges tends rather to obstruct than to stlmnlate 
invention It creates a class of speculative schemers who make it their 
business to watch the advancing wave of improvement, and gather its foam 
in the form of patented monopolies, which enable them to lay a heavy tax 
upon the industry of the country without contributing anything to the real 
uavancement of the arts. It embarraaaes the honest purauit of tmainesa with 
fears and apprehensions of concealed hens and unknown liabilities to lawsiUts 
and vexatious accountings for profits made In good faith 


Pertaining to Apparel 

^TTaIIMI NT K VHT 1 \i R— R A Nowak 
JHO So JUx< 1 Sr Ijus ( ul IIil 

partUiilnr tibjw t of tliU iiutntion is to pro 
\i(te u iloVKo Uiitt will {IIhikiihc with tlio hut 
ton ami buUoiilmlo now oomiiionly uhoiI for 
(tarmput fustmiiig A fnrlhd objtM t i« to 
providi u luattner Ihnt ciiii bo <hoiiply oon 
strut. uut| >ery easily oi»-ruiwl fSoc 
Jig 1 ) 


Kiect ric al Uevi rpa 

JLCCT'RIC MIKI'OU l>KIVb\ ( OM 
PULSSOK— U J SioiiRiK 4i\ L Epplrt 
fet., PiiMt Oran^t, N J Thix jrivonUon is 
Inrgi ly usotl for tire piimpitiK anil inukcH u 
distnu t dtvi.Inpniout in that it attiunn a 
hl(;h Hpo( (I lu a oomjircHHor It is con 
«tru< t(N| to run o\»r .JOCHJ rovolutioiis ptr 
minute One int|M)rtaiit factor in attaiauii, 
the bi){h H|M Hi, is the ahtiiiut of boariiiKM on 
the comproHHur Uio piston thrust being on 
the bpurliiRH of the biuli hxihmI uiott^ir this 
pcruiUs of a high SIS ul drivo vonnictkin 
usually dirtLt bctwitn tlie motor shaft and 
tho eorapruHsur piston 

AUTOMATIC ItATTERY WATFU HfTp 
ITiYlNc; DhVKU- A MfN(Kii, dll 
Adams St., Sun Antonio, Texas The in 
isutloM rclatf's to a dexioe whnJi 1« adapted 
to bo applied to Urn trie storugi batttries 
of onliunry types suih as are udnptnd for 
use in uuloinobiles to Hutomatlcully main 
tain the obctndyto in the »e\erul cells of 
a battery ti> which appllfvl at a disirablo 
level by supplylug dUtiUed wultr to tho 
ctlls when rCKpiired The device may bo 
oinratively upplieil withunt preventing the 
liiBpi^liou or testing of thi elettrolytc 
(Hto Fiff J ) 

STOUAfiR RArrERY FILLER — O 
Bl RKiiAHP TJ8 F Uon Avc Rrnnx, N Y 
The KLiu rul object of the invention is the 
provision of n aim pie |Kirtahle filler which 
may bo iii»ed to fill any container with a 
fluid which will conduct tltctncity, or to 
dilute any conducting fluid, the filling minns 
being provided with means for automatically 
■butting off the filllnti, do\ice when the fluid 
in the container has rcHtheil a e**>rtam level 


Of In terest to Far mcra 

CirTTCU FOR FORAEF AND f,UATN 
OUINLEUS- J HotiivNAiiJi c/o Hoch 
enaner Alfalfa Mills Mfg Co Pueblo <>>Io 
The invcntiiiii reluti s to tliat typo of nppa 
tutus in wbUh a serlos of cutters ore dis 
poHHl at various iingleH up*»ii a lingthwise 
shaft for operation above a semicyllndrical 
iwreen An object is to priHlum n cutter 
formetl of a flat strip of mttal with con 
ravely curved sldtHwhenby cutting edges are 
fnrmcfl at opposite sidts of snuare ends 
whereby the number of cutting edges may be 
materially Increased and the cutting mn 
turlally enhun(»ed 

1*01 T.TUY PEROn -*J MAKCHrHTFR, 
North Letup Nt b The Invention Iihh fitr its 
objei t the provision of a device adapted to 
contain a mHlicuttd ftolutlun which will sat 
urnte tlw jicreh to pn \ ent mit* s or ot her 
vermin from Inflating ami propagating on the 
per< h A /nrth<r objict Is to provide u longl 
tudlnal groove extt nding from end to end of 


the bar, such groo\o being covered »o that 
the disinfecting solution will not come ia 
contact with the feet of the poultry 

IIUIJSU LKEBBJR AN1> LEVI 1 J.ER — 
B O Leak l;jusanville, Calif Among the 
objocts of tills invention is to provide a 
simple, easily construrteil economical device 
of the charutter specified, wherein an A 
frame is providetl adapted to be drawn 
through the sago brush, and provided with 
cutting bladts on its inclined side for cutting 
and pulling up the brush 

MOW Ht - C iKJHUVfcM^N c/o Lorcuson 
llarvestcr C^o 1114 \V S^l St, Havenport, 
Iowa An objiat of this Invention is to iu 
crium tht mobility of the machine and to 
en ible it to hf (ised whore the cutter bar 
IN rtuiiirofl to work at various angles rtla 
ti\o to the gt noral position of the machine 
so UM to enable tin. ninchinc to effectively 
cut grass or vcgotutlon where the slope of 
the ground passHl over by the cutter bar, 
is geiurnlly unfavorable for cutting, the ma 
thine may also be adjustwl for topping 
weeds or the hhe 

MANIIRF REMOVE K AND 
SPREADER— IT C ^\ right and W J 
AIkigrt, Dugold Manitoba, Canada Among 
the objects of tin Invention is to provide a 
device of the charaetor specifleil equipped 
with mwhnnism for loading manure end 
also for Hpttadmg, and feeding the same to 
tJic aprciidir the traction wheels automat 
Icnlly operating thi fccfling niochantem. A 
further object is to provide meuna for throw 
ing the traction wheels and feciUng meehan 
ism out of gear without spreading manure 

SPRAYER — J C FnrjJCWCK 1W)2 Ful 
lerton Ave Detroit Mich 'The Invention 


relates to agricultural implements The 
primary object is to provldt a sprayer con 
Btructed in the form of an attachment which 
may be easily attuchKi to ami detached from 
the frame of a cultivator so that the sprayer 
may find ready use in coDneetion with the 
cultivation of plants, or the sprayer may be 
uso<l separately from the cultivator, or other 
form took 

GRAIN SAVER— O F Kttttit WI 
baux, Mont The Invention has for its ob 
joct to provide an aUachracut or grain saver 
for self binding grain binders oud other bar 
vesting machines A further object is to 
provide in combination with the platform 
canvas or apron, or endless conveyer and 
eiovator canvas n gram saving attachment 
so as to catch ull grain that falls between 
the platfonn and the elevator canvases and 
onto the ground. 

FRtIT CATCITER AND OUADLR.— 
J F OoOK, 84fi Rriinnwiik St San Fran 
I cisco. Cal This invention relates tu the 
harvesting of fruit bucIi as apples prunes 
apricots, peaches and (be like whbh require 
careful handling I'he principal obji^cl la to 
facilitate the gathering in an cconomlt^ way 
without making jt neoessary for the fruit 
picker to cJimb the tree The catchsr Is 
portable slid Is asmiclated with a grader the 
fmit being gatherctl and graded simultane- 
onslv (Sio Fig 3 ) 

THRASn ING DEVICE— H R. Tctcki®. 
Box 414, Balboa, Canal Zone This Inven 
tion relates to a device for thrashing rice 
wheat or other grains, its general object is 
to provide a nmnnally operated device that 
may bo set np In any coDvenient place, audi 
loa on a table, for example, it Ib designed 


primarily for use in isolated tltnations in 
Ueu of the primlcivo flail (Boe Fig 4 > 

interact ” 

rilSPLAY TABLE.— W Patteii, 57 W 
125th St . New York. N Y An object of 
the invontion is the provision of meani 
whereby the pciioda of rotation and rest of 
the table can be varied at will so that when 
the articles of merchandise are displayed 
and mounted on the table their peculiar in- 
termittent motion causes the attention of 
public to bfl drawn more quickly to them 

DISPENSING DEVIOB.— a S OBLAito, 
880 2nd Avo , New York, N Y The iiiven 
tion relates to a brush such as is primarily 
intended for use In connection with the 
brushing of the teeth It is an object to 
provide a brush with which a tube of tooth 
paste may be operatively oomblnod to per- 
mit of the substance contoioftd within the 
tube being applied directly to the brUtlea of 
the brush It Is a further object to provide 
a self-contained and compact device of this 
character 

CAMPING OT/TFIT— O R Haws. Box 
202, Paden, Okla An object of the inven- 
tion is to provide a camping ontflt which is 
of sjropHfi^ constmehon and which wlU af- 
ford sleeping and bousing acrommodatloa for 
a plurality nf persons when set up The de- 
vice is adapted to be attached to an anto- 
moblle of ordinary oonetructlon in such man 
ner as not to retard the movements of the 
car, and may be folded Into small compass 
whereby It la readily portable when de- 
tached 

TABLE FOR TALKING MAOniNE,— 
J F Bobst And W Horst, HIT Cypress 
Avo , Ridgewood, Brooklyn NY It Is the 
primary object of the Invention to ininUte 
the diaphragm from friction, vibradoti and 
sounds from the sound box and styliui and 
various metal parts of the machine, by the 
use of a material the transmission quMltles 
of which are extremely low, thereby leaving 
the diaphragm free to render a clear repro- 
dnctlon 

CONTRACTED OR SHORTENED 
OnARACTERS FOR PRINT —B B San 
TONI, 11 Via del IVimune, Ancona, Italy The 
object of this invention is to provide oon 
trnctod charncteiw for print, the main fea- 
ture of which comprises a fundumenul letter, 
symbolised secondary letters Inserted In the 
same, and sjrmbollxed mobile overhead letters 
superposeil to the same, the secondary letters 
being in a reduced shape 

BRACELET— W Stoma rf, 102 Fulton 
St, New York N Y Tliia invention more 
particularly relates to a chain bracelet and 
has for iU general object to provide a chain 
bracelet which aims to embody strength com 
binod with an otCmctive appearance yet em 
bodying links of simple form well adapted 
for receiving atones In a desirable arrange- 
ment, the bracelet belDg composed of eUlp- 
tical links sad intermediate shorter Unkx 

BOOKBINDING -G S PhT c/o Gregg 
PubUshing Co 686 5th Avo New York, N 
Y Among the objects of the invention is to 
proviile means whereby the strain between 
the boards of the cover ond the back of the 
book is eliminated, the cover being hinged to 





Pts. 1 SoMthlng dlgsrsnt to sanssat (m- 
tmifTw m» Sr B. a. Nswsk 
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permit of lU belnc twang ooinpletelr around 
beneaUi the bodj portion and lie mdiftcent the 
other cover pordon without anj etraio what 
ever on the parte. 

KEY CHAIN EEBL— T J Mobmsow 
307 W 123d St, New York, N Y Th« 
general objeot of the Invoution la the pro 
vieion of e compact reel provided with an 
extenelbla meane for holding keys or the 
like, that opemtee to retain the externdblo 
key hoIdlAg meono In iU extended podtion, 
and that may be operated to draw the ex 
tendble key holding means into the coeing 
(See Fig 0 ) 

CONTAINER.— A H Tbaoksbi ond Lu 
HACStitOKB, c/o Albert H Trogeaer, 447 W 
26th St., New York, N Y The primary 
object of the invention is to provide a ship- 
ping container particularly adapted for the 
traneportadon of heavy fluids such as paint, 
ink, varnish, and the like, the device being 
provided widi a removable closure plate so 
oDDstmcted that a liquid tight Joint is had 
between the container and the Hosuro plate. 

ARTIFICIAL BAIT — P E PmcMBW, 
c/o Frank l>voroni, 314 Fremont Bldg, 
Boston, Mass. The invention relates to an 
artifleial bait made to simulate a inmnow 
and Is equipped with gong hooks and a plate 
projecting ut the under side The general 
object is to provide a plate so formed and 
Ofranged aa to develop the utmost rotary or 
turning motion of tho bait about its axis to 
produce a rapid wiggling motion approxi 
mating the actual motions of a life in 
swimming 

E^CERCISTNO DEVICE— C O Fwn, 
151 Linden Ave , Brooklyn N Y The in 
vendon is espedony designed and oonstnioted 
for exercising the teeth and gums The 
primary object la to provide a device the use 
of wbi(^ will supply the necessary exercise to 
the muscles of those several organs to keep 
the organs in a healthy state and operate 
oa a preventive agent and curative medi 
dne in oases of pyorrhea. 

PROCESS FOR PRODUCING STBEIi 
— J T JoNSS, 2002 Greenup St, Covington, 
Ky The primary object is to provide a 
prooeas by means of which a cheap deoxidU 
Ing and recarburixlng agent may bs nsed to 
obtain a product of the highest grade tool, 
or armor plate, steel A further object is to 
provide a process whereby iron of a fibrous 
nature, inch as wrought iron, may be treated 
•0 that the surface may be rendered ex 
tremely hard, the hardneiiR decressmg to- 
ward the center The process comprises 
treadng the surface widi materia] compris- 
ing molten pig Iron containing oarbon Jn a 
combined state 

ARTIFICIAL BAIT — O E. Faif wim, c/o 
J H Wall, Oxford, Wia. Tills invendon re 
latea to a fishing bait In wbidk tho hooks are 
ordinarily guarded and the barbs thereof 
covered to prevent the bolt from catching 
on weeds, hat In whldi the hooks become 
matomatfcolly expoeed to book into the fish, 
upon the bait being token by the fish the 
device intruding means diat win instantly re- 
tum the hook to protected pesidon without 
ftctioa by the flohermaiL. 

SenrBPROOF CHK8T— Xf 0 Dbim, 
c/a J C Roeoer, 106 Broadway, New York, 
N Y The inventton boa for Its object to 
provide a device in whldi clothing or other 
ordeles may be eoavenlently stored and 
which may be doeed oe to effectively prevent 
the entroDoe of motho, or which may be 
treated in oudi a manner as to be repugnant 
to motiia. The devios la strong and durable, 
and may be oollapeed for the parpoee of 
MOnAi or tranoportatloD. 

LWB FASTENER.— H a LAmjrtT 
Bax 156, New Oootie, Pa This invention 


relates to means for faitening a clotlu^Hlina 
guy rope, or the like, and more particulorly 
to a fasteuiug devicn of tho hook ty[>c hav 
ing means for suspending it in poHitiun and 
fur so engaging the rope nn to hold it fust 
but permit of the rope being readily looaanfnl 
with the greatest facilltv when drsind A 
further object is to pro\ide a lino fustenor 
that may be either hung on a fixed hook or 
applied as a connection l^tween turmlnaln 

PEPP SIGHT FOR FIIICARMS— T C 
Mattiicws, Knmiflh Idaho An iin|>ortunt 
object is to pro\lde n peip sight whiih may 
be rotatably adjusted for nccurarv in aiming 
when firing at different distunces A furllnr 
object is to provide a sight vxhivh may ho 
attached to aiiv firtmrm without changing, 
the ronstniction of the sumo The dtvjee 
consists of but few parts, yet is efhcirnt in 
operation 

FORM FOR rONPRETE CONSTUT C 
TION —C W Hatwakii ten E fTiutterr* / 
Santa Barbara (^al Tlie aim of tldn invm 
tiou la to provide a device which will rciiuim 
very little lumber and time for its m tling 
and which will furnish a form for contnm 
onoly constructing a concreh wall wlutlur 
hollow or solid and in whnh the wall ninv 
be progressively advanced in hdght bv the 
repeated application of the given number of 
boards throughout various stages of the 
building of the wall 


i'LASP FOR BUACFLrrrS-K u 
Tuelokk, a Mikkola and L SnACiBo e/o 
Master Jewelry Oo 57 B J«ek*wn Illvd 
Chicago, III An object of the Invention ih to 
provide a clasp for a bracelet or the like 
that securely locks the free ends of the 
bracelet againHt unintentional scpnrntion 
from one nnntlier The device is constructed 
to resemble the ordinary link of the hroc« 
let and therefore not contrasted against the 
generiU design Means are provided for re 
leasing the look but It Is not likely to be- 
come acddentally actuated 

OPTICAL BlNOCtrLAR INSTRT. 
MBNT — E. WEsarLY and J Soiiike c'o 
P aget Moeller Hardy, Vienna, Austria The 
object of this invention is to proGde a 
binocular offida! instrument for insiM-xting 
narrow cavities whidi is simple and cheap m 
oonstruction, which can be readily denned 
and sterUimd and In wliich the rays of lu,ht 
coming from the object to be inspected enter 
the two eyes of the observer of an angle of 
^vergeocy greater than that at whirh they 
COHM from the object 
KNOCKDOWN TABLE.— W SonwAVO 
LCO. 1462 Edgewnter Avo . Chicago 111 \n 
object of this tnventfon is to provide a knock 
down table which may be readily aseemMed 
and disosaembled without the use of toole or 
tbe Rke, and when dUasvemblod may be 
packed In a relatively imoll space A further 
object is to provide a table in which the legs 
con be secured so os to produce o ligbtv 
strong and durable structuM, not likely to 
easiiy get out of order 


HAND 13A<j — I ( liiUMLNTiiAL 62 \V 
llltb 8t Nlw >i>rk N Y Thia invLntiuu 
has for an object to pr<iMdo u conatrnction 
which is \ery Niiiipb bat winch will ad an n 
proper cinJomire wIiUl pnJM'nting ii lucking 
and supporting means \ further obj<d is 
to pro\idt a litind bug wilki Muiipurinig and 
lucking atrups iimmLod to pusa binenth the 
lower edge of the bug and to a point above 
tbe hag hu ah to support tin bag aud its 
cuiitentfl at the same tim< lotk llie upper 
part of bag 

(^OT 1*1 ING — F <; ToilNHON c/o Stu 
art John NOn ( /o llihbing MinneHota Aniong 
the obj( < ti< of the invention is the jirovismn 
of a devh-e for eanilv iiml rapidly iittachiiig 
a hose fo a fire plug ulurihv fir<mcti will 
not lose any tluu In getting tluir equipmt nt 
ready The Httiuhiiunt in capable of Ik ing 
looked agamnt nuinipidfjtion b> unauthorlyprl 
persona A fnrtlier object ih to providi co 
oiierating iiicinherH wliith may bi autouiutl 
tally coniicdoti and walid to prevent loss of 
water 

BITinDlNG BUh^K— G 1- v W F 
87th 8t New York N k The geuernl ob 
ject of tills invention is the provnmon of u 
simple and diirnhln block ho dt signet! that 
when anbjerttd to a breaking Rtraiu, the linn 
of brink 18 long in compariHon to thi dinnn 
aions of the him k \ fiirthi r objet t Ihi 
provialon of a block in whlcb the w*b and 


bracing inembi rn jouiinv, the eide wiills ter 
uiinate in a plane txtending at right auglts 
to the Hide wjiHh »o thjit the line dehning the 
Juni!tion of the itula of tht hradiig raembera 
and web with the aidi wails ih atraight 

TANK (^t)NSTR! CTION— S Djoohr 
H F 1) No S nempHtoud N Y The in 
ventjou aima to provide a construction whicJi 
materially iiicreuatH the prejiRun load rcaiat 
anc© which reducia the areaw of the plate 
members and segregates tin aame, which re 
lieves the walls or aidta from the roof load 
strenaes whirii facilitiiP m thi process of 
wilding the elcmirita together and which 
effects an economy both in materials and 
labor, while at the aamc time increasing the 
offioicney of the stnicturc 

LIGHTNING ROD --M ORKiOHTOlf 
Reussolaer FuUh N Y Thi Invention has 
for its general object to provide foBturas 
which conatitiito a connector between the 
point dement of the Hkhtninx rod and the 
conductor cable, as well as meona to aeenre 
the point element in poattmn on a roof or the 
like in a manner to sustain the connection 
and cubic raiaevl and amply protected against 
the ingress of rain with the possible rcault 
of affecting the oloctnciU connection, due to 
frecsing 

SOAP DTSPFNSER— L S RoflltH 
BKKOOI, Fox Chniie Philadelphia Pa The 
object is to provide a construction which 
may be readily mounted In n horizontal plane 
and in sneb a manner as to discharge the 
ooap at a desired point intermittently A 
farther object is to provide a device in which 


the soap is propelled and forced toward the 
upiMilng thereby InauriuK a sufficient dis 
cluirfce to uuKWor the roquireraonta of the 
operator 

DbVlGE FOR USF IN MENDING 
FILMS— R G Wtman, 4S4 Dahill Road, 
KenHington, BrfK>klyn N Y This invention 
rilutcB to a device for umc in mending motion 
picture films iU general object is to provide 
ruilevlce whereby the him may be scraped 
at the ends to be jolnte<l and conveniently 
prcpiirf3d for receiving an adhesive material 
fur the joinder of tiie ends, and means to 
dlHpi>se the film ends overlapped for pasting 
tile Hitine and inaiiriug the currect register of 
the atdo opcnlnga in the respective ends. 

HAIR NI'TT— 0 R PXKvra c/o Iron 
Proilncts r orjj 516 S Hecoiid St, La 
ProsHe W^a An object of thin InventloD is 
to prov ide n proi'eaa of manufacturing a 
Kphericnl ahaped hair net by means of a 
pliiHtlc maltrliil such ns cellulose, which is 
piissr^l through ii molding divlce having a 
tint or curvtd surface A further object is to 
provide a hair in t which may be made of a 
cilhiloBc inateriid and colorcil to match vari 
ouM shndus of hair 'tho device is free from 
liny nnnaultnry conditions. 

nOADCONSTRT D'lTON— T B Wattr 
c-'o Watts ( onstructlon Co Oon(>ordia 
Kan The invention has for its object to 
provide a oonfitniclion whertin there la pro 
\ pil'd means for pirndtting Iho top of the 
roiidnny to rewiiond m tcDipcratorc changes 
in fxi»miMlon and contraction and to per 
nut the sorfmc to be repaired or rencwwl 
without affecting the fonndntion or base of 
thi roadway (Sih Fig fl ) 

( DMIGNED 8T0!* and handle for 

BOHl (IF\NTNG RODS— E H Wux* 
IAMB, Florin Rd Florin ( id The invtn 
tion has particular refercnct to a cleaning 
rml for gun barrel borta Tht principal ob 
jeet in to prov nle a simple member for long! 
tiidjnolly udjufitabli assoriatioii with a dean 
ing itmI to coiiRtitiite n stop for engagement 
with one end of the barrel to limit the 
movement of the ch antng rod and prevent 
the. entire projection of th* end of the rod 
from the harn_l (See Fig 7 ) 

imilM.K rONHTRVf^ION — S A 
Roakp c/u Bniiihom Pneiflo Railway Co, 
165 Broadway New York N Y The pri 
miiry object of this invention is the pr« 
vision of a movable bridge and more par 
ticularly o bniirtilc bridge which may bo 
munufncturcHl at a main plant and subse 
quuUly Rhip|>cd to the point at which it is 
to be crccteil the parto beltig so arranged 
and constructed as to eliminate any necea 
aitr of a Hiipplemcntn) aiwcmblage plant, at 
the point of ultimate assemblage (See 
Fig 8) 

SrT.F CLOSING <5ATF— G H Kifrrr 
ROiv R F I> No 6 Pelican Rnplds Minn 
An importunt object of thia invention is to 
provide nn automatic gnto whereby the same 
is oKvated by the weight of a vehicle when 
on cither of a pair of ninways at opposite 
sides of the gate A fufthcr object is to 
pro\ido moans when by the gate nmy bo 
lowered whin the vehicle has pnssiH] benoiifii 
the same (See Fig 0 > 

DOUBLE BOILER -J R Surrn 020 
Warcrly Sl PhIo Alto Cal The invention 
haa for its object the provision of a boiler so 
constrnrtwl that the maximum amount of 
surface of tlio Inner container i« subjected to 
thft direct action of and contact with the 
boiling water Another objett n sides In the 
provision of means v\ hereby Jn the ebullition 
of the water due to the steam bubbles 
splashing the walrr nut of (he boiler is effect 
Ivcly pn vented (HeoFig 10) 

HIGHWAY SK.NVL^W V Itaoeif 
and A C SiirTK c/o Nitcniay Signal Co , 
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lIlDnboro Or« AroottR the objects of the 
Huontion U to provide n device adtiptoil to 
bf iM'rmaiiontly arraiiftf^l along liigliwaya for 
indituUng danger or innd for onution uhrn 
in a \iHiiti 1 HignnI Ih pro\id<Ml oupnble of 
iiig (itfiLT by dn>H(,ht or at nigbt and 
l)n\iiig men MR for illimuiiHtitiK thi same 
tliroogli On roflrrtloii of prop'ctrd ru>R of 
tliL 1 m adlight of an iippmuoliing aniorno 
bib to rnnUr tiui (oirnt viRlIdo at night 


Hardware a nd Toola 

^\KLI)INO TOUf II— W T Frank, 
2nt>-I V\ Fiottlo St llaltimon, Mil One 
of tin ohJertH of Uil iiivtiitlou in to pruvidu 
a uddiiig ton li of Htmpio and light oon 
Htnictioo \shbh ^vlll permit ihu unl of n 
plundity of tlpa Holortlx ly, ulitnbv tin 
torrli run In. nudity udnptnl by tip hlIih tion 
for iiHo in ncldlug operutionu ordiiiurll\ ro- 
(piirliiK the employment of ii wilding torrh 
lieHignwl for clthtr heu\v or light work m 
conliiig to the imrtirulur Hur\ leo rf^quire 
mnnta 

\ hliANciia MarHhuUtowTi, 
lowrt T Idfl invintion ndntea to a giige for 
mouRtinng ryhndrlcnl bnreK niid couipriNOH n 
plurality of blades haling rounded etidn to 
mnfnrin to the rounded w nlU of \ uriniiH 
boroR to h-* meiiBund und having indienttoiix 
reluUng to the ilituncb r of each Imre a 
cotunion pl\ot upon whioh ull tin bludrn are 
mmintid and a rage in whirh the blinbfl 
may bo huufled 

VAiAF r.vGK rurjAiit— J l cun 
NIN( HAM and M 1> Whalln o/o W L 
Haker Atty < nwo Town TTie objn t n( 
the itiviiitioa la to proMde a diMce of tlio 
ftl»o\e < harurter by which the >ulve gago of 
tlip tjpe employed for overhead valvPH in 
internal rombuHtion ingliUH may b< liftnl or 
palled in an expedtttouR nianner and with 
out injury It is iiUo an objict that the de- 
vito bo nimple in couHtnirtion and Iticxpiu 
eivn to mmiufaLtiire 

niNOF—F W MuHirviiRtK u 20 
Chun h St Ilergeiitleld N J Tbt invintlon 
IiertalnR morn pnrtlcnlarly to hingJH cH|ie 
dally adapted for imf on freight car doom 
Tho primary obJeetR are to ho conutruet a 
hinge that in inHtnnreN whi re It m G«i>e 
eially dilhcult to open the ear <loor tJie 
hingcfl mny be remnvid without mntilntiort of 
the door or car, and may bo easily replaced 
(lARnPN TOOL-W J Kebsel 50 
Ournt St Puterfion N T An object of 
thin invention la to provide a bml v^hich i» 
primarily liittlidi*d for weeding and which 
can bo nsoil tilhtr for pulling rutting or 
digging out weeds The tmd U Rimple and 
practical in coiiRtrnctlon strong and durable 
light in wdght and oomparutively liitx|ion 
si VO to inunufatture 

rOMlUNATTON RULE SQUARE. AND 
LFVW.-It K MetJowAN and F W Mo 
1 ORHT Rox 81 ChanutP Kuua The general 
object of thia Invention la to provide a »ec 
tional tool having moans when by the sec 
Uoiia are adupted to be dlsposeil in longi 
tadlnal aliriement to conutitutu a rule or ut 
right angina to emh otlar to coiiNtitiite n 
Aquare, and one of the K^tloiiH couRtituting 
a level 

WRFNUn FOR AUTOMOlULE PARTS 
“ F R Parkkk UohiuRoii Kan The gen 
eriU objiHt of IhiR invintlon ih to embmly 
In a unitary wniich tlivici a nionna adaptctl 
to variously engage tin. parts to bo turned 
Ruch us tlio cap of a Kiisolino lank, tho 


rndiiitor tank and the oil potcocit for testing 
as to the oil in the crank-oase (Sec Fig 11 ) 
S\FrTk DlfTT HOOK— V D White, 
Cottage Ornve Ore \mong the objects of 
tliia invention is to construct a aufetv hook 
which is Rimple und strong and durable iiad 
highly rtficient fur use in logging mining 
and like operutionR tlio device jnclading no 
detachable elements such as niiU nnd Ixilts. 
hut wlilih inclrnhs means carrlM bv tho 
bislv fur eloHing or ol>enlng the Hpa<ft he 
twetn the bill point and body proi>er of the 
Imok (S( e Fig J2 ) 

~ HenTrnjf^nJTlghtlng 

Hi fERUhFLKV OIL 0\S HEATFU 
— O it ViKMVN Salem 111 Tin Invontlun 
iH more partb iiinriy directed to a stove 
inluplud for (*iH)king or In ating or for a corn 
binution of both of IhiKi functionR and in 
which kcroHi nr or gas 1 r employed as a 
fuel An objei | Ih to provide u fire box 
udapted to bi I oinr IneflinlcRcent under Ibo 
action of a flurai with meaiiH for returning 
the hcatcil gas at preiktt rmlnorl points with 
in its (Ircnlafion through the stove to tho 
hottiMt iMirtion In order to obtain tlie gnat 
f Bt efflcH nty 

‘SJMOKbLi sS lIl-VTFR— 0 H Rtrm 
fRFoRI) and C TowNstNO Jtox 720 leromi 
\iir 'J he principal object of tho inveiitnm 
IN to provitb an orchard healer that will 
(iiilt ppnetjtnily no smoke The device com 
priNi M Li tin Iki\ having a conical top with a 
ctutral opening a smoke chamber mounted 
tin rt above to receive the smokr mcnitH for 
dripping water into the chamber creating 
steam ill th( Hiiuit to absorb the smoke amt 
a draft ineuiiH for guiding the products of 
combuHUon outward 

a\S \\l) LIQUID FtIFL R! RNEH 
AM) IN THU PROCESS OF RUHNINQ 
(JAb \M) LIQl ID FULL--C F ( URwev 
and K E L\man c/o P L LoviUss N< w 
Lnglaitd Rldg , Topeka Knn 1 he invention 
relates to burners provnling for tho convtrt 
ing of liquid fuel supplied under pressure 
into viiiwr or gas for mixing the vniior with 
air and for buraing the mlxtun to supply 
heat for any purp<)w Tho gnaral objicU 
are to prmlucc a Himphi Compact light and 
durable burin r that U capubh of producing 
a bout that is inicnse. and capable of fluctu 
utiiig both slowly nnd quickly from the nauit 
extreme htut down to idmust a mere pilot 
light 

AEET^LENE 0\S GENERATOR— R. 
W Mittfb, Means Ky The object of the 
invention is to provide a simple strong and 
dnrnblp upparutui by moans of which gas 
mav he continuously giiicrutod unifortn in 
quunlitv proKRure and quality A furthir 
object is to provide means for the feed and 
c'ontrol of carbide, and automatic moons to 
regulate tJiiH hoil oh well os to clean tho 
gas 

RURNER-E r rottNwKiL and J H 
MtiCUEAiiY Okmulgee Okla This lavenUon 
bos for itH object to provide a gna burner 
tip which is adapted to effect thorough nnd 
intiinalp oommingling of a hydro-carbon fuel 
and air ndmirtctl thereto at one end and 
pBusing thi n tiiroiigh to the other end of tho 
tip The tip Is strong and durable and 
capable of witliHtandlng an intense heat 

FIUT'PLArr roNSTRUmON— L B 
WIUIAMS 107 Agnes St HattieRburg, 
MissiHRippl More particularly tho invention 
nlates to open fireplaces such us are in 


stalled in dwellings. An objact la to piOvida 
moans for regulating the draft and to per- 
mit the use of fuels uf various deecriptions, 
and means operable at will to convert the 
device from a Hoscil to an open fireplace or 
vice versus (Set Fig 13 ) 

FUFL SMER— A Rubdick, 23 Dart 
mouth St I'lttsfiold Mass. The invention 
relates to auxiliary draft iittachmentfl for 
furiiueeii the object Is to provide n simple 
structure that may bo applied to the fnrnaee 
door to admit a supplemental supply of air 
above the fire for the purpose of securing 
more complete combufltinn uf tlio gases rising 
from tliL fire (See 14 ) 


Machine s and Mechanical Devices 

PHOTO ENLARGING MACHINE— R 
I> Gbay, Midland Park N J Among tho 
objcits of tho invention is to provide an 
eulurgitig machine which will enable the op 
orator Hcoted in front of tliu machine to 
conveniently n acb the various parts nnd 
to quickly position tlie printing paper on 
the printing frome end locate the latter In 
proper relation to an optical projector per 
mittlng the o|M>rQtor to make a number of 
fiulareoments in a comparatively Hhort time 

EXPRESSION DEVICE FOR PL kYER 
PIANOS O F Wall, Box 3048, Hono 
lulu, Territory of Hawaii This invention 
has for its object the provision of a tone 
control orruugiDicnl In whidi there will bo 
minimum Iors of racunm both in the several 
adjiiRti d iMirtiuns as well as during the 
movement of parts from one position to an 
other A furthtr object is the provision of 
an expression device in which there is an au 
tomnticntty controlled movement of the 
parts bringlag about cither slowly or speed 
ily incroasing volume as desired 

PNEUMATK CONTROL DEVIEE FOR 
PLAYFR PIANOS— O E Wall, Box 
3048, Honolulu Territory of Hawaii The 
in\ontion relntea more particularly to the 
varloiia uicihiniionl or pneumatic features of 
pianos Tlie invention aims to overcome the 
necessity of either slots or closely spncwl 
apertures Isith of which matcrinlly weaken 
a note slaet and a further object is to do 
away with this disadvantage by an arrange 
meat whicJi will be nimple and inexpensive 
\ still further object is tho provision of 
on arrangement in which by the simple add! 
tiou of a siaKlo tracker board opening vurl 
ouB pneumatic control devices may be 
actuated 

MOWING M\rniNE ATTACHMENT 
— E F Khan 7 Mrlcy S D Tho Invention 
particularly relates to an attachment com 
monly known as a dropper An object is to 
provide n meiiUN of wntrolling the dillvory 
of buy from tJio drtipper and a means which 
may bo reudilv operated by the drivir of the 
mower A still further object is to provide a 
dropping mcclianlRm whith 1r strong and 
durable in uiw nnd suitable for various forms 
of mowing machines 

WELL DRILLING ATTAriTMENT — 
H H Howland c/o V D Moody 90 Wisst 
St NiW \ork N Y Thi guncral object of 
the invention is the proviaion of tf durable 
and simple divlce which will operate to grip 
the riistng mid to retain it in nnr desired 
position \ further object 1 m the provision 
of means fur centrally spacing the casing in 
side tho lltdiiK and mennR for closing the 
well 111 < MHO a gushi r is diRCOvered 


OALCULATINO MACHINE. — W H 
Bebwiok, 7^ W4Mtcott St, Syracuse, N T 
Among the objects of the invention Is to pro- 
vide a machine upon which a nomber of dif 
ferent amounts may be recorded and a result 
obtained which will give the minimum num 
b«r of bills and ooins necessary to make up 
all of the amount A further object is to 
provide a machine lu which each unit of 
currency is calculatml aciiarately ond me- 
chanically tlie necessity of mental calculation 
being entirely eliminate 
VENDING MA0HINR~F F Moixor, 
243 Ontario St, Montreal, Canada This in 
vcutloii has for Its objett the provlrioti of a 
simply operated machine for tho vending of 
any articles, in which tho operation doponda 
upon the insertlou of coins and the manlpula 
tion of u handle, which cannot be effectlvoJy 
opera tfNl nulcss thi proper number of coins 
have been inserteii Another object is to 
provide means whercbv only a predetermined 
nnnibtr of articles can be ejected upon the 
iiiM-rtion of u deflneil amount of money 
VnOCEHH OF AND APPARATUS FOR 
MANUFAETURINO ICE,— R. F Hnd«ay 
c/o Mrs M Brown 3106 Lee St Dallas 
Texas Tlio purpose of the Invention is the 
prov iRion of a process ano apparatus by 
nu ftiiR of which pure crystal Ice cjiii be made 
from any water irrcRpertivo of tbt Impuri 
tUa cnutnincti in the water It is also a piir 
puKC to provide an apparatus whlih eUmi 
natCN the urc of brine and its attondant dla 
advantages und which permits of the bar 
vesting of the Ice In the daytime and in 
bloi.kH of different siiips 
BRl SH FOR TALKING MAUniNES - 
J P Borht nnd BoRst 3117 (Cypress 
\vp, Ridgewood Brooklyn N \ The pri 
mnry obje< t of tho inviutiou Im to provide a 
bruRli copablo of ntlachinont to the sound 
box of a talking machine in such manner 
that tho brush will bo reaiHently carriml in 
tho path of tho stylus and remove foreign 
material therefrom It is a furthir object to 
coiiMtnirt a frame for supporting the brush 
of material which has low qualities for sound 
transmission 

BAILER — V Boynton 1800 San Pedro 
Ave San Antuiiio Texas. Tho Inveatiun re 
lates to bailers eN|H3clulIy adiiptoil for re- 
moving such material ns mud and rIiihIi from 
oil or water wells \n important object is 
to provide n hnller having a plurality of 
material disciiarge openhign in the sideR with 
greater area than tlie cronn soctionid urea, so 
that tho material may be readily and con 
vonieiitly discharged A further object is to 
provide a builcr having moans whi reh\ heavy 
and stiff mud may be Ihnist out through one 
Bide of the bailer by means of u tool, inserted 
from tho opposite side 

ATTACHMENT for LATHb8—D P 
Fontana, 314 W 19th St New York N T 
An object of the invention is to provide an 
attachment whieh coiiaRtiites a iHiRitive 
means for preventing relative movement be 
tween the tool nst support nnd tho work 
to prevent injury to the operator or spoiling 
of till) work resulting from slippage of the 
tool rest support More spodfically tho in- 
vention aims to provide a connection between 
the tool rest support and either the head or 
tail stoek of the Inthc for preventing relative 
movement between the tool rest and tho 
work 

DEN T\L CASTING MACHINE — S L 
Jeffkbifs, Onffnev S C ThiM invnntinn 
has been granttnl two patents of n similar 
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Tintnrf* tilt'll* object being to provble n Hentiil 
caHtinc miuJilne by tnenns of which the 
fuiriiift of gnhl t>orccInlii or like tuatcrial. 
from Tnhich teeth are forniwl and the cast 
Jnjr of u tooth may be nccornpliahwl In one 
oporiitlnii iti a highly expedittoim manner It 
In a furthi r object that the niaehlne bt ex 
tremclj Nimpic in constructiou and inex/wu 
sIta to mauufacturo 

aPlNNINO FRAME AND CAM ^ 1 P 
McCavitt, yi7 Columbia Ave , Millvilli N 
I TTiIh liuendoji rclatoa partiuilurh to u 
cam and uuaocJatnd aplunlug frumi thi ctin 
atruftiun being such thnt tlie aplndlen on tlio 
frame are adapted to rcootve ru extra largo 
aupply of yam An object ia to provide « 
cum interiiosoil in the driving miM-hunlain of 
the Hpiiining frame whereby a aloiv nnd fuat 
tnotlon may bo wcnreil to piriait an evtru 
mipply of ynrn to be wound ut a desirtMl 
point. 

OILPUFSS— n S Mniiila, 

Philippine laluiids ^'lie Invintion hua for 
its object to provide a prejw of tb< diameter 
mentionwi by means of whieh tlio material 
from whidi the oil la prcsseil mav be fml 
oontlnnoualy betwetn moving demnits which 
compreas the aame tn expn nm th« oil and 
which finally dtdiver the pomace at the op 
poalU end of the machine 

APPARATUS for CLEAKlNi. TN 
TfiJIlMnniATE PJ LI) CH l/T3.S~l 
Mbivpoke t/o ( niton Mill Co Pniu Maui, 
Territory of Uuvvull An ohjMt of thi in 
ventioii is to provide uii intenmediate chute I 
to bo diMiH)«64l botwtMin adjacent mills includ I 
ing tvo incHneil portions one of whhh is 
hinged at the Hnnamil iiu thnt it may be ' 
tilteii for Iho purpoae of clearing the chute 
The invention is pnrt!cularl> adapted for 
use ill eonnectlou liith canc sugar mills 

PIN— J KvANfi, 1T7 No 8th St Salt 
Lake City, TRoh ^mollg the objects of the | 
invention m to provide a sortiug dovdeo or 
pin for materials which may be uUllrotl to 
ndvanlage in connection with a sorting ma j 
ehino A further objuct Is to provide a pin, 
the parts of which are normiiJly locked, so , 
that any material aasoeiated with ihes« parts 
w 111 not bn anddentfllly detached hut in 
which these parts will be iinlockefl in u semi 
antnmatic manner uiiun the pin readiiug its 
final position 

OTIARP FOR BUFFINO WHEELS — 
0 Moboan 17 River St Port EHdtinson, 
N y Au object of the invention is to pro- 
vide a giianl for the bufiing wheels of shoe 
machinery and thi like which can be eon 
vsriicntly attache<1 to the mschiuc and which 
will function to prevent scarring of uppers 
over-counters nnd buck stays of ahoes while 
buffing the heels, A further object is to 
provide u guard capable of adjustment, and 
allowing the aandpaiier to be replaced 

WASHING MACHINE ^A F Heottt, 
c/o General Delivery Worth, 111 Among 
the objects of the invention is to provide a 
washing machine which is constructed iu 
such manner that In its operation the water 
is moved tio as to always keep the clothes 
agitated and to prevent tho rollipg up of the 
clothes Into wnds, the clothes being moved 
to tho Hides of the machine then oarrled up- 
wardly and back to the center 
MACHINE FOR CirTTlNG ICETWATS 
— J AtnCMAN, 201 W Duncannon St, 
Philadelphia, Pa The primary object of thla 
invention is to provide a maf'hinc tool 
adapted to be attached to a lathe bel where- 
by such operations as key way cutting and 
rfiaplng may be carriel ont by himd A 
further objoct it to provide n combination 
tool by means of which cerfnie perts may be 
rspiftced by other parts to provide a power- 
operated grinding toot 


ICE MAKING APPAUVTIS— O I 

Mobris Hi Ridge Ave Atlantu (in The 
invention rclntCH tn lui ice making tippiirotuo 
of tlic stntinaur> icc mi>ld typt_ in which tlic 
cukis of ice must lx lifted directly from the 
molds An object Is to provid* mums for 
hllmg the ice niuhls bv overflowing com me- ' 
tJous from one mold to anolhtr and purify , 
ing the ^ntir during tin pronss of fruzini, | 
by overflowing ihe iniiMiritles 

A'I'TACUMLNT K)U winding ma I 

CHINE— M. Lanui 40 Bond ISL Paterson 
N J 1 he purpose of this invention is to 
provide an nttneiimtut fur a silk winding! 
machine which may be applied in numbers 
oiie for each of tin bohhiiis em|do\<d uiKin 
tho machine and which is adapted to limit 
the amount of silk or other thread wound 
uimn the bobbin, that is to sav when the 
bobbin becomiH fully wound the uttaehinuit 
will bring tho indibin to u stop and iIiiih iUh 
continue tho winding but will not Inttrfen 
with the normal operation of the madiiuo 
FLAT IN(. M \ C H 1 N E - W Vihrm 

Merrick LI NY Ainonj, the objicts is 
tho provision of a conHtnn lion which is espe 
cially adaptevi for plating smidl articles nnd 
capable of anting us a pit kling miu bine 
Another object is to pnunie a eoiiNtruetioii 
utiluring a spiral trough for tumbling nr 
tielea during the plating so that a oontinu 
UU8 operation may bv jh rformed and the 
articles eoutinuously foil in at oik end and 
disrhargovl at the other end completely 

plated 

ATTACHMENT FOR HEMMI US — G 
T \\T 0(H) PftBSule Ave , Nutley N 4 An 
object of the invention is to provide a simple 
and rnudily applicable attachment for hem 
men* whereby the oiK'rntor can quickly nml 
easily avlvaiue the mnterial being hemmed t«i 
the hem setnrlng merhniilMin nnd without 
any dungir of injuring the fingers The de 
vb*ti may be readilv iippliml to and vletached 
from any type of hemming mechanism 

WINDMILL AlTAt^HMENT — J P 
Bvaueu Box 474 llvuldo Texas An object 
of tJie inveiitiun Is to provide an ntUiehmiiit 
embodying mnint* ftK prevuitlng tlie cutoff 
chain or cable of a windmill from disengug 
ing the guide pullevs without interferinj, 
in any wav with tin functioning of tin 
I cut off chain and pulleys in an onllnarv 
'manner Tlio device is simple nnd is 
j adapted to bo applleil to n windmill witliont 
lehiingf to the ordinary construction (Sm 
F ig 15) 


Medical Davicea 

SI RGirVL APPLlANfE -S \ 
Batks hoi Miami St St Louis Mo Tin 
Invention relates to surgical appliances ami 
more partirularly to a device for use in con 
necflon with surgical operations on the m 
testines and w hero such operations neeossi 
tate tJic severing of the intestine An ob 
Ject IS the provision of a thimbb for main 
taining ihr severed ends of an intestine dis 
tended after an oiajratlon has been jirr 
formnti 

T*h ^r A cc eggon eH 

AIR FEED DEVICES— E M Drfect 
7(Kl7 Cedar Ave Clov eland Ohio This in 
vention relates to an attachment for intenifll 
combustion engine* which Insuren a fecvl of 
air into the Intake manifold in the engine in 
proportion to tlie feevi of fuel from the car 
buretor, nn object being to provide a device 
which results In an economy of fuel con 
sumption 00 that increased mileage rouy be 
had from n given quantity of gas, to insure 
a more perfect combustion nnd n complete 
burning of the mixture, nnd to reduce the 
formation of carbon to a mtnlmnin 


IN TFUNAL POMIM SHUN J N( INF — 
A F Van A ninth AimrHfonrt Net in r 
lands ^'ll( itivnilion r* to internal 

t'ombiiHtion en^ini h of the type whtr<in the 
evliiidir is in cniiKtiindy njn ii < oniiniiiiKntion 
with UII nuxiti irv cliuinb^ r through n {lOr 
niniiently nwIrKtod pnnfliigL Tin il»'VTor r<ni 
«!«(•< Ill tiuit n Nprt nder is disfKiN/xl partly 
1m fure nntl piirtlj in the cvhnder end of I he 
restnetcMl ptisMiu,! so that tin fuel jtt which 
is injected throngli tins passage, into (he 
cylinder on meoring the sprciidir is broken 
up into spnii and partly eviiporiitwl 

GAS FRDDrrfR— D T Rmitit, 40 
W^oodberry (irovi Finsbury Park London 
N 4 Eng Tin nbjci t of this invention is to 
provnde nieuiiH for i>pr forming mi'chanicnlly 
some or nil of tht fiinctioiiH of the producer 
ttiul especiiiJD to provide nUenmtivt nienns 
in priMliicrrH ft»r nn * bnniejillv ojm riiring tho 
prOiliitir in onb r (hut it miiv h» opi rnteii 
itidi piiidi iitiv of (III internal comlniKlion en 
gina or the lik( to vvhiih (he produeor sup 
plies gUH 

SPARK PLIO— J \NDrRsoN 1B27 
Preble St Charleston, W^asli The Invention 
has for an obtert to provide a leak prrKif 
spurk plug which will have an all me till 
outer slull or surface and which tun l>e 
reudilj nHsomblevl and tak» ti apart as occa 
sion mav retpnre Tin space bfitwnen tha 
core and tin Nsly is rendind gas tight by 
guskfts loeatevl ut (he ghoulders of the core 
and also at the upptr end and thcoo parts 
are clamjxMl togetln r by nuts 

ENtJlNF — A U Cartfr Giilfiiort Mis 
siituippi Tin invention i>nrtk*\darlv r* Inti's to 
multjplo piston steam engines \n object is 
to provide an engine whnh is adapted to la 
started hv the [ipcfunire of slinm in nnv plinsi 
of Its operation vvldiii prevents coinlenRution 
in tlio working « liambers wlinh pokhirhih 
I flexibilitv and eonipaelness and otlii r ft ut 
I ures espt dully adapting it to fulfill tin re 
qulremniits of an automobile sti nm engine 


Rtt ilwayB and The ir Accc HsoneB 

roi FLING for railw^ay and 

LIKE \ini( LIS -K A MacKivxon and 
T IIamphon e/o Brown A Co 0 Wnrwlek 
Court Holborn Tjoiidoii IV (’ riikhind 
Tho Inventiou relates to eonplmgs iif ihn 
type in which n« two vehieh s being brought 
together the shuckh of one is automatically 
guided into engagemmts with u hook on the 
other The general principle is to provide a 
draw hook with a pivotal member having a 
lower hook ndapteil to take over a shackle 
of an adjacent vehicle 

W^HETL QUAHTFRING GACF— U R 
IlovAi and D IJ Brown Mc( omb Miss 
This uivmtion reljiles to gages for quarter 
ing the wrist pins of locomotive drive wlm 1 h 
and more purtbulnrly reliitoa to nt(u< hnirnt'> 
for tho gages when by to effrctivdy gagi 
tho position of tlio wlnela with the wnst 
pins ttccunitely quarteroil or at nglit uiiKles 
before preinamntlv driving tin wheels onto 
the axle (See Fig 10) 

CAR RFri vri\r Dr\rCE— w A 
Hi DDABD 27J8 Padfic Ave Tloqiiiam 
Wash An objn t of the Invention is to 
provide a simple nnd efficient car replacing 
unit which embodicH inenns when by it may 
bo rolomsahly nnd firmly held elnniped agninst 
a truck rail an<l dlHconnected from the rail 
at will for use at nnother point The device 
is adapted to be connected in such manner 
that a stress thereon will tend to prevent 
displacement or movement of tho replacing 
unit relatively to the rail 
PWm^H LOCK -J D Moore Box 181 
JneksnnvilU Fin The ohji'Ct of the inven 
tlon Is to permit of the reloasi. of tho lock 
by virtue of the Initial movement of tho 


svMtc h throw mg lever utid nt tin ^unu time 
prov ule such counet tioiis that tin. switch 
stand and tho hw itch throw ing parts will 
be HO <livorce<i fnuii the nwiteh thnt the 
lnt(*r will be nnaffectoil by broukag* of tho 
switch stand and its support either in vvhole 
or iu part. 


Per tai ning to V ehicles _ 

ATI AC’UMLNT FOR B ACOS Df MFS 

— L D Mc( ULLotJtm and A B llUTv nm, 
c/o (■riuit> Dumps Mfg to Vbib in Kan 
An object IS to pt ovide uii a ttuchment 
whereby tnnks ns will as wagons may bo 
rnudily duniiH.(l A fiirllnr uhjiit is to pro 
vide a dev ice of tin type tlLscnbod whiili 
may be uiHilj atluelKKl to a wagon dump of 
ordinary e<»Mstructio)i or may instantly 
releiisLil from the wagon dump 

UADIATUII RI I*\1R rOMPuSl TION 

— F FkimlcKV ItBTi ( ougreiw Si Vustiu 
T f xiiM This niveiiium nlatis to u I'omiKi 
flition for intrmiui turn within automobde 
radiators nnd otlii r nn lul parts of similiir 
nature for the purpoae of closing Htnalt leaks 
cspcilnJJy those iliffinilt to renrh by sobler 
tin objiM t being (hi provision of a material 
whldi will adhiri firmly and t losply to metal 
ami wIM not eiidiing* r < logj,lnb of tho Hater 
dmnnels 

( OMROl LIN(. Mb \NS FOR DUMP- 
ING BODIES — I II Hijtcuinbor, 2 ^ 
Bridge St Fort MtllKuinit \ ictoria, Aus- 
tralia \nM>ug th( ubjeelH of tht invention 
is to provide a dtvice employi d in connec- 
tion with load-carrying htshcH which will 
eniihle tin same to lx brought to dumplug 
ptisition quickly nnd tasily and will cnubl« 
tho same to bo nturind to normal [msitiou 
and locked against inov« nn nr 'JTn. ilevico 
may b< applied to any couvoulional tyjK) of 
vehicle 

OILING STlbVF I C Tcunar c/o 
S hirr UutHo Co Lima Ohio Among the 
obje< te of the Inv entiou is to prov ido an 
oiling sleeve for s* mi » lliptieal and elliptical 
HpriliKS of antoMioblles ami other vehlrliH the 
oiling sleeve hi uig so forfned thnt it readily 
adapts itself to Ivnf springs with rctnlning 
clipe thereon, a protecting member and an 
oiling pad being arranged (o receive oil from 
time to time w ilhout the ronwval of tho 
sleeve 

TILT MIN \TED LlCFNSF TAG AND 
SIGN\L FDR AUmMOniLES— B R 
Oarnkr 4tM) St Pnul FJoce Bo* 78.7 Bal- 
timore Md 'lint foremost object of this in- 
vention is to provide a combined automobile 
Hcenua (ng and rear end sigitnl the numerals 
nnd lelti rs of the former being cut out to 
that a single lamp on tlio inside mny be 
made to nhiiin through both the openings end 
the signal lens the license tag and color 
alcnjcn being replaceable upon expiration of 
the period for which the tag la issued 
AT TOMOBILE TOWING PRAMF 
H M lIofT m W 57th St New \ork 

N Y Among tho objxts of tho invention 
i« the provision of n frame which can bo 
quifkiy applied to an automobile to engage 
f^noatth tins springs and Uit axle nnd rm relv 
by renooii of the forees eicrleil to lift (he 
end, or to tow Uic veluele the devn-c hclriK 
firmly laid ngainst the parts with winch it 
is contucting (See Fig 17 ) 

Mn'AL FRONT FOR AXTOMOBIIFS 
ANDTRITK BODIIS—F B Bourlipii. 
012 So 8th St rKuiisviIlo Kv 'I he gi nersl 
object of tho iMvintion in louatrncting « 
metal front is to prov nh oho m fnrmml that 
it will remain a solid unit without danger 
of distortion and warping us is often the 
case witii wrMMlen fronts (he metal front 
eliminating nil danger of rattling or other 
noises- B7g 18) 
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Of General I nt erest 

MANICURE IMPLEMh NT -*J O Law 
Dis, 40 So Church St Waynpjboro, Ft, 
AmonK the objeetn of thlft invention la to 
provide a aiife and convenient combined 
finger najl cutting nnd eJenning implfimont, 
which nifty be carried In the pocket without 
Injury to itself, the iiersoii of the carrier, or 
other artirlea that inny be contained within 
the ptM'ket purae or other receptacle, tbo 
blade beiriK ao mountfMl that It may be readily 
moved to either ext« ndiul or retired po«ition« 

CASKFT ST^FPORT— J B JoIfSa 
Lockhart, Ttiaa Tin invention relntea to 
Mupporta upon which n caaket inny rent when 
pIbcc< 1 over a graio preiions to the lowering 
thereof Tl» objfct la to provide mipporls 
which are i xt* nmble and adiipUal for any 
width of grave It U alwi an object that 
the nupr>or(j( be ao ahapeil that they will 
not Imvo unv ti ndenev to roll when aupport 
ing a caaltrt and nlao tlint thiv be udaptotl 
to Hone into a compact unit for tranapor 
tatioii 

('LOTTTESPIN— J T FTlkiniiton Ver 
non H r rnnada Tlio invention aims to 
provide an extremely simple and liiexpenaive 
device of thla (horacter which ia cHpetlally 
deNigne<l for use in oonnection with pulley 
lincB, whereby the same will function to pftas 
uround the gnxived pulley u)H>n w hi<ii the 
line in tnountctl Tlie clorlaniplii Ik Ing con 
Htructcil of metal, in prni ticallv indentruc 
tihle 

ROLL, FILM FOR ( AMI ItAS— 1) 
IJanhkn 21j! 7 Milw aiiki e \vl Chicago, JJl 
The invention relati s to rnll film for a cam 
1 ru of that type liuving a focnaing opi nltig 
in itfl rear end, and u piiriioae of tlie invui 
tiou 1 h the provision of a roll film so con 
atriutvd ns to i>ermit of tiu hucskshIm pres 
outution of ixirtions of the iilin to the fo< us 
ing opening and to allow of the fociiaiiig of 
the camera lens tlirongli surJi uiienlngH prior 
to each cximaiirc 

FOGBLATLR— P I Difal 124 Stand 
ard Ave , Butlir Pu Tin invention relates 
to nil egg beater so culled und is purtlcu 
larly Intended for emlHHlinunt jn tin beaters 
of cako mixing imuliims for nuxliig batter, 
iciiiK etc The geiu ml obji c t is to jirovide 
im uiis for atlncliing the beiitc r ariiis to tlu 
licud In such a niuniiLr that all danger of 
hrenking nt tills jiiiutun Is practically elitn 
iiiaUd 

BROOM CLAMP — T T jAoonmm 
ft31 4rtth 8t Brookhn N Y \niuiig ihi 
objfK ts of the iiiiMition is thr proMsion of a 
simple elhc it nf and durnhli device winch 
tail bo reudilv npplml to a broom und as 
easilv reinoveti tin n from to iidJuNtubly 
clump tlie fibi rs or Htraws so tliiit On brimm 
fibirs will be held morn or bss firmly os 
(leHlretl The ciiitiip ninv be ndjusttd anil is 
providtd witii luttliliig nn aiis 

HtLFrLT,\\r\0 LAV\TORV -W T 
(,liTH 141) Inn l>vkt St BpiMtklvo N \ 
This Invtnfioij has for an obji^ot to piovide 
a cfinstrvn lion of Imwl and Hushing means 
when by tlie bowl may be readily denned 
and fliihhetl at Ibe same tlna A further 
ohjo«t is to proxiile u st If-cleaning liiviitorv 
wherebv iiimn tin turning of n single spigot 
water is diselmrgtd in Kivorni directions mid 
automath ullv convertotl into u sheet as it 
moves into Ih* bowl pmiM r 
ndP FOR PUNS PLNfMhS VXD THE 
LIKP — G \^ ( 11 MAX IR e/o Parker I'en 
(V> lanesvilh A\ Ih It Is the primary object 
of this invention to increase tlie strength of 
a clasp of the above nature and thereby pro 
long Its lift \ further ohji rt Is to so con 
struct tin elnsp that tin rigidity thereof is 
llktwise incrensttl thus causing the clasp to 
take a firnu r grip to retain tlic artieJe by 
which It is carrieii m position 

RIIAMPOO Cirp-HuiAN M Lka Bel 
lop Avr Tnitnivilli S I N \ \n object 
U to prt)vnh a simpli and pflEentive device 
for holding n suppU of slmmiion fluid and 
for affonlmg memis to fucHUiitf the oppli 
cation and diNinhution of tin fluid on and 
over tho hend to txt>edirp the shampooing 
operation A fuptlnr object contemplates a 
device which affords a coinenlent mednii for 
mixing thq constituent ehmentN of the sham 
poo agent prior to its application 

L\T)D»B SCAFKOrn BRACKET— F 
T PftbM, c/o F T Piters & Sons 127 
Eustdnio Bivd , Springfield 111 Among the 
objeets of the invention is to provide a devleje 
of tho diaractor deacribetl which may hr 
quickly and easily attached to the ordinary 
type of ladder which mav ho adjusteel to 
luppe^rt a load in a horiaontal plane not 
withstanding the fact that the ladder sup- 


porting the bracket may bo at one of varloui 
angles from the verdcal, the device being 
held •ecurely by the load lupported thereby 
PROCESS OF PRODUCING VBRMIO- 
ULATED WORK— J H. DautNOT, 407 8. 
Hope St, Lo« Angelee, CoL The invention 
relatea primarily to building materials such 
aa artificial stone work. The object ia to 
produce vormlculated work upon the aurfoee 
of plostery materials, which consists in em 
bedding in the surface of the material bo* 
fore the same has set particles of material 
cnpable of generating gas In t]^ presence of 
moisture to thereby produce voids in the aur 
face of the material for the purpose of ornt' 
raenting the same and giving the appearance 
of an antique structure 
BOOKMARK— R Malliwa 264 River 
side Drive, New York N Y The invention 
baa particular reference to means not only 
to provide a mark to Indicate where the 
render stopped reading, but which also holds 
the leaves of the book In position while the 
book Ih being rend, while in no way Interfer 
ing with the turning over of the leaves of the 
br^k. Tho device la oonatriicteil In such a 
way that it can bo slipped on and removed 
from the book with ease 

PAPER DISPENSER —A F Lesliti, 74 
Doy St, New York, N Y Among the objtcta 
of tho invention Is to provide a dlapenwr for 
protecting toilet paper, and the provision of 
a simple holder adapted to dispense the i>ai>er 
one slieot at a time The arrangement Is such 
that the supporting members will act ns cut 
ters fls the paper ia removed A further ob- 
ject Is to provide means for preventing the 
paper from bocuinlng tangled as the sheets 
are siicceaKiiely removed 

OOLDSOLDFU— W and H W Skiot, 
330 Canal St, Brooklyn, N Y \u obji-ot of 
the invention is to provide a nimplo and 
easily munlpiilntod solder for use in the 
niunufncturc of Jowelrv made of so-called 
white gold '* A ftirthor object resides in tho 
proviaion of a solder that has the proper 
color to ofinform to the color of the jewelry 
with which It la being used and yet wldch Li 
easily manipulatoil and will at nil times re- 
tain its orignnl color 
Ml Sir LEAP BINDER -W 0 Tea 
iim, H(13 Maitland St, London, Ont Canada. 
Die purpose of the Invention ia to provide 
a device of this character whicli will give 
the hinder a rigid niid suhatantiM back od 
justed for expansion in order to accommo- 
date n vnrving number of music leaves and 
which is not likdy to sag or to Iom its shape 
when holding a relatively largo quantity of 
leavtH 1th this device it is easy to remove 
any sheet of music without disturbing the 
others 

TOP— F E Babtbam, 8U Hollings 
worth Los \ngvKs Cal An Important ob- 
ject of this iinentioii ia to provide an mliica 
tlonal lb vice in the nature of a pair of topa 
having ft pluralitv of iiumberml faces, the 
numberul fate of one top coating with the 
nnmhi red face of tho otlier A further object 
Ls to provide nn eilneatioiinl and amuaement 
dovlco wiikh ia simplo in use and imxpcusivo 
to manufacture 

BOOKMARKER— T C Winr 623 20th 
Ht Oakland, Cal Among the objects of the 
in volition Ih to provide n combination en 
velnpe and l>ookmftrker or rother an envd- 
oi>o which when ditH-urdevI rany he converted 
Into a F>ookmarhcr, to that Hic envelope may 
he made to servo two puriKiaes and even a 
third, when it is considered that it may also 
bo iisod for advertising features, 

SMOKING PIPE— A Q Bbombteb, 
Amidon N D The invention relates to 
pipes fur smoking tobacco and hns for its 
object to provide a piiw wbicli has means for 
musing the Hiuoke to pass a eircultoiu path 
heforo reaching the mouth of tho smoker, 
then hr rooting tho smoke and pcrmltdog a 
derMislt of nicotine, but having means alao for 
preventing the saliva from entering the flues 
in which the smoko is compelled to pass. 

MAIL BOX— J A Nichols, Box 804, 
Egan S r> Briefly stated an object of the 
invention is to provide a mail box which can 
be opened by the carrier without removing 
his gloves in winter or without other Incon 
venience A further object is to provide a 
rural mall box having novel means whereby 
the letter carrier may quickly observe if tbers 
is any mail in the Imx, thereby saving time, 
it is siso an object to provide a strictly 
weather proof construction. 

PROCESS FOR RFAXAIMINO USED 
OIL— J n MiLua, 8000 Brandon Bd N 
S Pittsburgh Pa The invention rdatas 
to the reclaiming of oil such as is used in 
crank cases of internal combnstlon englnet. 


Aa object is to so treat tbe oU that the Airt 
win be coagulated, the volatile bydroearboa 
with which the oil is oontsminated wiU be 
driven off, and without esusing any snbetaa- 
tial change In the composition M the re- 
claimed oil, thereby produdng to all Intents 
sad purposes an equivalent to the imosed oU. 

DISPLAY BTAND—G J nEUUfEC, 421 
Hancock St , Long Island City, N Y 
Among the objects of the invention Ls to 
provide a const ructiou whltdi will display 
articles while holding them in a compact 
arrangemout Another object is to provide a 
atand for displaying tubular articles or rolla 
without using too much floor space whereby 
the rolls may be romlily removed and re- 
inserted without injury and In a minimum 
anmunt of time 


Hardware and Tools 


FISHING TOOL— O H Baowir, c/o 
Brown Welding ond Machine Co Brocken 
ridge, Texas An iQiimrtant object of tho 
invention is to provide a fishing tool having 
a plurality of spring arms which diverge to 
ward their forward enda and are provided 
with means for ffripplnr the valve seat of the 
valve enge and thereby removing tho valve 
cage on the rearward movement of Uie tool 
A further object is to provide n tool in the 
shape of a spear whi^ will readily enter 
the valve cago when the tool is lowerad for 
removing the broken cages from oil wells 

KNIFE — W Clawwin 684 Falsom St, 
San Froncisco, Oal The Invention hns par 
tlcular reference to a knife used fur slicing 
bread or simiJar objects, the principal idea 
being to provide guide means In combination 
with the knife allnwing a slice or a pliir- 
Mity of slices to bo cut at a uniform thick 
ness It is furtlicr proposed to construct tho 
guide member in sneb a wny as to allow 
the cut slices to pass between the guide 
member and the blade and to fall away from 
the latter during the Catting 

PIVOT LATHE FOR WATCHMAKERS 
— ^D K Ronixsox 3410 Garrison Blvd , 
Baltimore Md Vii object of this Inventiou 
is to provide n lathe for facilitating the in 
spoctlon, strniglitcning, adjusting, refining 
and ivoliHhing of the pivot joints of horolog 
leal balance vvlircU and train gears A 
further object is to provide a de^ce which 
has one pnot mipporting member movable 
on the axial plane of the pivot, and the 
Other pivot supporting member movable in 
a plane trntisverHe to the axial plane of the 
pivot. 

LOCK SCREW —A Flentjkjt Canton 
of Genova, SvUnrland Tho invention re- 
lates to lock nnt« of the type in which a 
longitudinally split locking nut fits into a 
conical roccHM of the ordinary nut This 
lock-screw coniprlacN u lock nut having a 
conical outer portion adaptcil to be Intro 
ducod into n iHudcnl ixcess of a main nut, 
the conirity of the lock nut being different 
from that of tho conical recess of the main 
nut and the cono of Uie lo( k uut and of 
the main nut diverging townrd tho respective 
outer end of tho nuts. 

DUMin\AITER LOCK— J H. Phil- 
MPa, 2WI t^nvMjt Ave New York N Y 
The Invention particularly relates to locks 
adaptfKl for tJie doors of dumb-waiters or 
doors opt rating In ft slmllnr manner, and 
has for Its object to provide a construction 
which may be uwlly operated from tho In 
side, but cannot be oi>eratet1 or forced from 
the outside The lock is extremely simple 
and is constructed to take the pla^ of an 
ortlinary bolt and lock at the same time 


Machines and Mechanical Dericea 

ROAD BUILDING AND DITCH 
CLEANING MAUllINM,— G A Stetxhs, 
Ringwood, 111 The invention has for its ob- 
ject to provide an apparatus which when 
drawn over a road or ditch, will give the 
proper pitch or crown to the road or angle 
to the ditch and which la capable of a wide 
range of adjustment in acoordancs with the 
work to be done. 

WIND TI^bbiNB.— R H MAHHnra, 
Elkhart, Ind. An object la to provide a 
wind power device which Indudes a rotor 
adapted to be acted upon with full efficiency 
at aU timee, irrespeenvs of the direction of 
the wind, and which requires no adjostmeot 
or ^lifting of parts to compensate for the 
changes tn the direction or velocity of the 
wind impinging there sgalnst, and retalnhiff 
the air currents within the Hmits of the de- 
vice until the effective foroe hu been spent 
^ AUTOMATIO HYDRAUtilO APPA- 
RATUS — P Bahaiw, Onsy, Haute Savoie, 
Frsnee. An object of the Inventhm Is to 


ptMids a devloa by means oc wueh tbs 
pr esama exerted by a Uqoid in a ooadoit nuy 
ha antosutictUy eontiriled. A farther ob- 
jset U to proi^ a device whidi will op- 
erate to automatioally does the conduit In 
ease the latter should break, when the rush 
of fluid wni cause the displacement of a 
pendolnm whldi operatM to dose the con 
dull valve. 

YARNTWIfirnNODEVIOR— 0 R Mo- 
XOR, Box 017, Rome, Ga. It is an object of 
the inventloti to eliminate all but one roller 
and to inject between the roller and the 
twisting spindle a cylindrical or send-ejUn 
drlcal which U oorrug ated, fluted, or bent 
at necossary intervals to reedve the thread 
and around which the thread is drawn, of 
the rod may be supplied with a plurality ef 
disks, whereby the tUsks when engaged by 
the thread wUl readily adjuat themselves to 
prevent the strands of yam drawn from the 
spools from piling up one upon the other 

REVOLVING CARD DEVICBL— a B. 
Shaw, Box 18, Gig Harbor, Wash. The 
general object of this invention is the pro- 
vision of a device having means whereby a 
number of cants may be exposed in rapid 
sequence so that the matter on the aeveral 
cards may be viewed A further aim is to 
provide a flexible strip whereby the cards 
are supported so that the continued ex- 
posure of the same wHl not weaken or crack 
the cards. 

WATER POWER MOTOR— M. I Tur- 
TLX and L L Hux, Beltou, Mont The 
particular object of the invention is to pro- 
^de a water power motor wherein a plural 
ity of gravity operated balancing tanka are 
ntUle^ to transmit motion to a power shaft 
A further object being to provide a meohan 
ism for automatically controlling the flow of 
water into the tanks and discharging the 
water from the tanks, so arranged that the 
weight of a descending filled tank operates to 
restore on empty tank to a position where 
it may be refilled 

WORKING BARREL.— W W Waihw, 
Box 157, Nowata, Okla. Briefly stated, an 
imimrtant object of the invention is to pro 
vide a working barrel for wella, having 
means whereby sand or other granular mate 
rift] suspoudod In the liquid is prevented 
from settling on the pumping cups, thereby 
greatly prolonging the period of usefulness of 
the Clips and preventing the loss of oil or 
water incident to the frequent replacing of 
the cupH 

ATTACHMENT FOE SHOE STITCH 
INO MACHINE.— T F MoRxtnoldo 110 
E Fifth St, Walsonburg Colo The iiivcn 
tion relates to a shoe stitching machine at 
tnrhmi nt cuabUng the ready application of a 
welt strip On© of the foremost objects is to 
provide a guide operating In conjunction with 
a well knowu type of shoe stitching machine 
for the purpose of applying n welt Hlrlp to 
new or old shoes, ns the shoe is mauipolateil 
in the stitching operation 

PirLLING DEVICE.-E, W Bxautioam 
1101 E Lnkeshnre Drive, Occur d’Alene, 
Idaho The object of the inventiou is to pro 
ride a lever chain polling device wherein a 
single strand of chain is used and is con 
trolled in sudi a maimer as to preveut tan 
gUng, and at the same time Is driven from 
the lever in such maimer as to exert a pow 
ertul pull Anotiier object is to provide a 
device which Is durable, automatically rotors 
ible nud may be actuated by the operator 
to slackoo 

SORTING OR SIZING APPARATUS — 
Lb Roy D SrENoua, Box 70, Entlat, Wash 
Among the objects is to provide an apparatiM 
by which apples or the hke may be sorted 
or graded Into different sUcs In a highly 
eflident and expeditious manner, and where 
by in sorting the apples or tbs like the some 
will not be bruised The apparatus ia simple 
in construction and tnexpenstva to manu 
facture 

PULLER FOR SLEEVE BEARINGS — 
0 W Tbaot, e/o Tracy Pump k Machine 
Oo., Visalia, Cal This device is partietUariy 
useful in pulling 'Timken** bearinga. A bolt 
kaa a cylindrical bloek to be entered In the 
sleeve to be pulled. Dogs on the UoA are 
expanded by a tapered out on the bolt into 
engagemcBt with the rinct when the device 
Is engaged witii a aleeve bearing the taming 
of the bolt cauaes the nut to travel on tiie 
stetn «nd thb sUdea the blo<^ with the doga 
to qarry the sleeve bearing ont of the 
bousing 

MASTER TEMPLATE FOR GASKETS 
—A. Shabwb, 8t McKlbben St, BrooUyn, 
N T Tbla invention relates to tempUtea fw 
measuring devieas, and has for an objeet the 
proririon of means whereby ready msasura- 
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iMnt iBAy b« nuMls of farocoUr fonnatlottf, 
mtA tm naket «to, A farther ob- 

ject roiriM in the proviirfon of a combine 
don of devkee whereby the dlmenalone of 
irreffnlar AportarM lu pfipee or other pan- 
eage> may be meanured and the variation j 
from the required dimensloua of aaeketii to 
fit in iaid aperturee may be readily de- 
termined 

WIND MOTOR— W R Twmwn 1306 
N B Second Ate Miami Fla Thn iuien 
tion ndatfia to a windmill of the merry go 
round typot or type in wfaitb a ecrlca of 
bladea le carried by a frame to revolve about | 
the maot a« an axia, the bladea feathering to 
proeent in aacceaaion a broad anrface to the 
wind at the wind aide and to be prenented 
more or leaa edgewiae to the wind at the 
oppoeite aide of the axia of mtatinn of the 
motor An important object is to provide a 
controlling wb^l in aubatituto for the uaual 
vane for controlling the bladCa. 

PULVBBIZINO APPARATUS— J 
Atms, 63 Avenue dea ('hompa Etyaooa, Paria, 
France. liM Invention hae for ita object an 
upparatna which effecta an economy of 
power, and ia arranged to bo eaaily disroan 
tied and inspected This result is obtained 
by utiliaing a turbine in auch a wuy as to 
cause the air which has carried away the 
dnat to return to the Apparatoe, after it haa 
been freed therefrom and by evacuating the 
pnlverialng producta through the upper part 
of the apparatiia by means of a circulating 
trunk communicating with the interior 
through openings which are adjustable 

DENTAL ATTACHMENT— J J Staak, 
064 Senator St , Brooklyn, N T Tho aim of 
the invention Is to provide an attachment for 
dental lathes, and more particularly a power 
mixer for material for making dental casta, 
and comprising self-contained structure at 
tachable to the horiaontal spindle of a dental 
lathe, suefa structure including a receptacle 
for Uio mix, and a beater therein rotatable 
abont a horisontal axis. 


VALVB,— A B, Rope, UUlyer Hall, 102 
Remsen St, Brooklyn, N Y Among the ob- 
jects of tho Invention ia to provide a valve 
having a turning movement and a longitud 
iuol movement imparted by screw threaded 
engagemont between the \a1vo and the cna 
ing, wboroby the valve is caused to tightly 
seat and form a water, air or steamtight 
jiinoture with Its aeat under any pressure. 
This valve con be manufactured at a reason 
ably low prioe. 

OIL WELL EQUIPMENT— A. T 
Hauaman, Box 466, Oakland, Ky An Im- 
portant object of the Invention ia to provide 
a pumping means for W( lU lisMug a supple , 
mental or reserve traveling \alvt* wbl« h is 
normally locateil In the lower iH>rtlon of the 
working barrel and which is brought into 
play in tho active portion of the working 
barrel when tho main traveling ^nh^ be- 
comes worn and unsafe for efficient 
pumping 

DRILLING MACHINE MOTTNTING — 
M SuiTB, c/o L E Smith, Modesta, Cal 
An object of the invention ia to provide a 
mouhting for a machine of this typo which 
is capable of a very wide range of odjast 
ment so that the maximum scope of opera- 
tion may be provided for the drill without 
resottlng tho drill on the main aupport An 
other abject is to provide a mounting in 
which the drill may be rapidly adjustetl at 
different levels, so that the horiaontal range 
of the machine mny be multiplied by adjust 
ing its vertical pofdtion without moving the 
support 

Prime Movera and Their Acceaaoriea 


LUBRICANT GUN— G A Pettit, L A 
N R R Co Shops, New Orleans, La. Tho 
InventioD relates to devices for forcing a 
lubricant into anitablo reoeptadoa or cupa. 
An object is to provide a device of the 
character d^ribed which is designed pri 
msrily for use in ft}1tng the rod cups on loco- 
motive onginea The device la adapted to be 
operated conveniently to force a relatively 
hard lobricant therefrom into the oil oapi; 

VALVB BOCKBR ARM.-R R Hbd- 
BBto, GrsnfeU, Saakatdiewan Canada This 
InventloD rriates to a rocker arm of the dase 
commonly employed for operntiag the valves 
of intemri oorobnatlon engines. An object ta 
to provide a rocker arm so conatmeted that 
there la no danger of the valve being held off 
its seat allowiBg a leakage, and a rocker arm 
whkh win canae the valve operating parts 
to operate ellontty and In exact time with 
the raet of the eni^a, tboa Inauring a qaleter 
and better nmning engine. 

VALVB SPRING COMPRESSING MA- 
GHINSL — Q S. BoaEars, Box 62, R F I> 


6, Lee Angeles, Oal The invention pnr- 
dcnlarly relates to that class of tnachinn 
used In compressing the valve springs of 
intern al-oombnatlon engines for tho puriwNc 
of assembling or dlsnssombllng the vnUns for 
grinding or repairing, etc A further oh 
ject is to provide im attachment for the 
machine in the form of a shim pumh ko 
that the same mnehinn may be used culur 
for compressing valve springs or punching 
ahlma 

LIQUID fueij purifier— T n 

Gannopi Tucson Aria The objiH^t of ihn 
invention is to provide a purifi^ r for strnin 
ing liquid fuel for use in iiitemni eotnbus 
Hon engines, to provide an arrmigi in< m of 
eompartments and sereens In such dtiu-o 
and to provide means for easily cleaning the 
device 


Railways an d Their Arceasoriea 

AIR BRAKE VALVE E nAiuiis 
c/o W H IlayeH First National Bnnk 
Bldg Laramie yo The invention re 
lutoii to air brake aystims Its purposi la 
to provide a vulve adapted to bi inn rposeil 
between the triple vahe and brake cyUn4ler 
for controlling tho pasnago of air to and 
from tlic brake cylinder in necordance with 
the pressure of air in the train line. 

ANGLE COCK —F V Cr Aims 26 Maple 
St., Lyons, N Y Among the objectn is to 
provide an air brakt system for trains where 
in the angle cork cannot be cIoh<< 1 or aliut 
off until the brakes have been upplieil tlie 
arrangement being auch Hint tin Hetting 
lever is placed from tho angU cink at autli 
a distance that an operator cuniiut touch 
tho setting lever nnd tho angle cock nt the 
same time 

PROCESS AND MEANS FOR SWITCH 
ING RAILROAD ( ARS — F \\ I aou 
STOW, 1409 W Adams i hicngo 111 Vn 
object of the InvLiition is to pro\idp a procoHs 
which makes use of a si in pie and economical 
ear propelling moans and may b< roadil> 

I installed in any switch vnrd for switching 
railroad cars A further fihjtct is to pro\«k 
means for quicklv clnssifying cars and r« 
dneing the nnudicr of lctcomoti\fs niccssary 
for the switching oim ration to a ndnlintim 
The process will mtt prciint the yanl benik 
used in tho ordinnrv way 
SAFB3TY AI^PARATI S FOR R\IL 
WAY ROLLINti STOCK— H s \orAW 
r'hopaka Wasli Ihc obji^ct Ik t<i pro^nh a 
safety apparatus which is orgunir^d wirli 
tho trucks of On rolling stock nml whnh 
serves us a derailing guard in thiit it pre- 
vents the curs or tnieks from IcuvIiik the 
railway nud also ser\e8 to apply the brukfs 
when the car wheels leiue the rails nnd 
then by stopping tlie tram This apparatus 
will not intfrfere with the normal operation 
of the rolling Mtock 

RAILWAY CROSSING— .T P IIottc 
M ountain Grove, M*) Tlic invention pnrtu 
ularly relates to railway crossings of tin- 
type emboflying means for automatically nn 
dering the track rails continuous for tin 
passage of car whi’eU ncrowc tho cro'csin^ 
thereby olniatiug the jars shocks and wear 
which would be caused bv the wheels wInn 
they cross a gap between intc rsc c.tlng rails 
A further object is to proxidc^ u railway 
crossing which offonls facilities for mam 
talnlng cKintlnuity of hartl rails for trains 
traveling at right angles to each other 

SAFETY APPLIANCE FOR UVnAVAY 
SWITOUES — B K lIooKN Amnrilh« 
Texas An obiert of the in\fntion is to pro 
vide a de\ice which is adapted primarily 
for guiding tho wheels of a train past a 
defecHve switch and mnintuliiing said train 
on Iti direct route of travel A fiirllicr oh 
joct Is the provision of a safety dcvlci- for 
laterally shifting the wln>e1s of a train from 
n defoctlvo switch point and which is also 
adapted to prevent injury to the switch 
points. 

PANTOGRAPH— R B Spikts 607 
First National Bank Bldg, San Francisco 
Oollf The invention relates to u de\ic« 
commonly known as n pantograph and used 
in connection with electric roilrond cars for 
establishing a connection with a wire su|>- 
Iiorted above the car An important obji'ct 
Is to provide control moans for pantograidis 
that will answer nutoraatlcallv to pressure 
and will cause the contact member to rise 
and descend to meet any situation that may 
arise. 

TRACK LEVEL— T M. Long 1261 N 
Deartwm St Chicago, Bl An object of the 
invention is to provide a track level which is 
adapted to straddle a tmek, and which has 
means for indlcatlug the height at which one 
rail is disposed above the other rail A fuc' 


ther object is to jirovtdo a device in which 
reading may bo done from oithc r side or from 
the top and which hate moanK for uutomnti 
rally dlspOMiiig the device at right angles to 
the rails 

AUTO MATH DRTliTtNG DFVIGE 
FOR LOCOMOTr\ CS — B L lUvsorv 
'Vni Beach Ht (’hicago 111 Among ihc 
objects of the Inveiifniii is to provide a drift 
ing device which will bo automutleally oper 
atod when the throfilc of th< loctunotivo has 
been closed while the cngiitL is in motion 
tJirrcby permitting n flow of dry steam 
through the vnhe < liamlitr nnd cylinder thus 
preventing emden? soot nnd the like from 
bring dlsjioiKd in thc^ valve chamber anti pro 
viding n cusLioit uf Nte am tlurtin the de- 
vice can bo re_adllv applied to loeomotluH of 
ordinary construe lion 

R\TT\\\Y TU --T H Baknis 66 
Broadway Nnrwuli Conn An object of the. 
invention is to provide a nietnllio tic wherein 
the rail siipisirting or bfiiring blocks are 
Kccured iijicni tlif 1 khI> i»ortion of tin tn in 
ko* 4 i manner theit tin sarni iiiii^ be_ n aelily 
reiiiovod uinl replaced when worn thus obvl 
utiiiK the iifcesMtv eif repine ing the entire tie 
\nothcr object in to provide nn effiM'tue lock 
for securing the be nun;, bloe ks in ope rutivev 
ivosition on the tic 

\TH B\LL BI \RIN< HIDE 
nXJARJ^G Ff)R RAILU()\1> TRU( JvS — 
<i M. IIyndfn 1716 So I Millar Dallas 
'IVins. The invention Ihih fcjr an object the 
pro vision of incnnH nHsocintpel with ii Side 
Waring whereby the shoe k eif tin we i|.hl of 
curs on tlie renielheel nnd rail jeiints is tfli 
eiently rieluceel HO that tin necNssity for re 
pairing the IknI and the joints is greatly 
reduced 

MTDMVTK UO( K I RPUrASr 
\ VLVIS— It L 1 \h\tiiorir 10 J) Brew 
‘'ter Avc Reelwenul ( itv ( id \mong the 
ohje»etH of the invention is to iirnvide nn 
aiitonintie lock pnrtie nbirlv designi'ei to be 
used in eomhinaneui with tin re least valves 
eef HU air brake and tee proviele miliiuh for 
leeeking the valve in its reliiiHed position so 
that It IH oiilv neepssary fier tin op rhtor 
to open the valve tin latter Htaving open 
thereafter ineaiiH 1 m nig provide ti in tlie air 
brake for enu'-ini, the piston to rttnrn us 
I lie pressure in re Ir ase el 


Pertaining to Recreation 

( \MrAPrv]nTDs t \ frnhi, j« 
UH North Kve UiilLe fn !el Park N T An 
object e>f this invention is to pn)\ ido a gnm» 
apparatus in whnii a game sinb as base.ba)l 
Is plnvesi niiel in whuh the snesasH of (be 
> anie depeneis larM*' upon the skill of the 
operator in the manlpulatieni of the iippnr 
atUH A furthii eihje 1 1 re snh s in the pro 
vision of ineaiiN wlierebv the proj^ri SH of the 
1,11010 may bo verj e-ahjlv and planiiv re 
< oreled 

MXRBTI SiPJOl'IR— T S Jafkf W 
Mu.rman Ave New Haven ( onii An object 
of tbis Invention is tee provide a toy wlinli is 
sliaped like u pistol nnd whnh is iidaptes] to 
prieje<t II uiarbb eer eabe r simdnr piojerhle 
v^ Itb Rome force from tlie_ forwar*! e_nii of the 
sh'Mitor A feirthe 1 object is to providL u 
marble shcMete r vviih projes'iliif^ meehaniBrn 
wldih will be strong and elnnible and can be 
man u file tn red at a relatively low csist 

ADVFRTISTNt. TfH — T W KUEN, 
1526 HlKowater \ve t Incagee in An ob 
|e < t of the Invention is to provide n ekvlec of 
the e 4 iar«itir ele He rds'il the use of w hie h 
will not only ufforel Liite rtainine nl but will 
servo ns nil effective ndvertiHing me ana in 
which tlio niune of an luiieli is reviidiNi a 
portion lit a time ns tho game progresses If 
a pluver is siHOeRsfiil the eiiliri lumie of the 
I lodR advertised will 1 h revealed \ii ordi 
nary pair of dies* are useo us counters 
TOY Plg'roi - L S BiMtn e/o Kenton 
Hardware (o Kontnu Ohm \u object of 
tii« invenUoti ia to pnivieie a means for pro 
Venting injury to the operator due (o back 
fire or flnah wben tin pistol is oik rated to 
explutif a paper rap \iieet)i( r object is to 
insure lha explosion eif a < up by the pro- 
vision of aiivnl nnd hammer Hn forme r of 
which ii designesl to rtceivo and properly 
IKiidtion tho caji in (he path of tlic movement 
of th® Btnkhig face of the hnmmer 


Pertaining to Vchiclca 

LOW PRESS! RE AL \RM FOR I'NEU 
MATIO TIRES W A H vBBis c/o Har 
ria Acoeisory Oo Gmenvillo S U 'fhe in 
ventiou rdatea generally t<i low preeanro 
ulama fbr the pneii malic tirea of automo 
bile# and other motor corn. In this eoIl8tTu<^ 
tion tb® movoment of tho atom la limited ou 


that it can only ncnt at its inner end with 
Huffieient pretwurc to be airtight, the parts of 
the device may bo proiierly adjoated with 
ease and while being txmstruetod to prevent 
necidentnl diapluoomciit, it may be readily 
removed by one unde rts landing the structure. 

AtnviMOBfLE LOCK— S B rtArroif 
432 Churcli St Groonsbom N O ITie ob- 
ject of the invention is to provide u locking 
device which in adaptdl for use with various 
type H of Hteenng moclinniNin nnd in which 
tho lo(_k meH*haTilsro ia ombodke} m the lock 
itatlf and is protected without in any way 
impairing tlm capability of tho lock the 
dovlcTi 1 m ing at the name time of simple and 
durable isuiHtniction anel rt. liable in opera 
tion, and inrxiHiiNivu ti> manufacture 

CURTAIN UVRRirU— r F LamiCA, 
c/o hiteside ( aft ( hisier S C The la 
vintion relntes to curtains for vehicleH pro- 
vided with tops ft IS an object to provide a 
simple and efficient means for aupiwrting 
curtains above the doors of nn uiitomobllc or 
like vehicle so that the doors and the aide 
curtains can be Nwuiig from oi>cn to closed 
position or vice vertia wntliout the nooe-saity 
of dvtaehlng any part of tho side curtain® 
from a auppiirt. 

bMKRG! N(^y BRAKF LEVFR.— O W 
Pope 160H \V 28th St Oklahoma City 
Okin Among the- obje4_ls of this invention u 
the provision of u readily acCfRRibie emer 
1.1 ncy brake lever for nppljliig the brakes to 
the rear wheels of a four eioor Fore! sodnn a 
two door coupe and n lord delivery car with 
the le_\pr being hu (msitioneil that the sam® 
will not tnconvenuiico the occupanta of the 
front sentH of the cur nor iiiUrferc with the 
operator of the ear when entering or leaving 
DTKIGJBLF HFADL/GHT — A O 
Wooimi KF Burns Dre An important ob- 
ject of the itivinlion Is to proviele a dlrlgibl® 
headlight having miame wlanby the lamp® 
are simiiltaneouHlv turned either to the right 
or left ns the veldele changes its direction of 
travel nlso to provirk meaiiM whereby th® 
lamps may be tilted above n horizontal ttxi® 
SI) that thi rajs will be directwl downwardly 
or east mune ilistanve in front of the car a® 
may bo desired 

RADIUS ROD --.J r Haijifmam 96 
1 iiicoln Avt , Salem Ohio Tho primary ob 
jeet of the invention is tho pruvislun of 
nuUi'S rods which mnv be readily uHlixod 
e I the r in liLu or in addition to th® usual 
rinbns roels with u view of forming more 
Kuhstantial support and k hr iinisy action, 
and a furtlu r obji e t is the provision of a 

raiUuN rew] liuviiig nitaiiH whereby ita end 

conncetionH may Ik. easllv nnd quicklv tid 
lusted at all timca to avoid rattling and other 

notsPM 

G\SKrr uiKKi urmu— M McIntvxe 

130 (enter 8r llenldHhnrg Calif This in 
vention is purticulMrlv doMighed to be used 
in onnmH’tion with the tr insmisHion cover of 
a hord tninsmission ease An object is to 
provblo a pritti I tor for the cflge of the gasket 
which will guide, tho transinlHSion cover pant 
the gasket and wbie li enn be withdrawn after 
tho transmisHion cover is in place 1 he 
device comprliKH a strip of protee_tmg ma 
tennl bent to overlie tin edge of the gasket 
and having a flange adapteil to cover th® 
feico of the giiske t 

srGN\L T J and E A Tempt r 48 
No Orange St Medford i^ro Vn object of 
thrt invention is to provide a signal which is 
adapted to be positioned on the surface of 
tho roadway so that its presflneni cannot b« 
ovurlovtktd b> perRoiiM truveraing tho road 
way, and which in upplied position iloea not 
obslmct or hintler in any way iho pUKsng® 
of vt^ldelcs tin revive r Tin signal giving elt 
ments may be varied to suit the vrirjing 
coinliiionH of |i(,ht or to give vanoiM Rigiuils 
to dirtLt appmaching vrhtLks 

DOOR OUFUVTING DFVIC'F -U L 
Maiinu Bridgewater S D Hie* invention 
retates to n door operating, dpvicn wliieh Is 
pnrtie ularly adnpti d for use ta eMniii ctlon 
with garages itc Tin invention aims to 
providu u door ojm rating device hv means of 
which nn operator will he able to cause an 
uetnution without alighting froen the vehicle 
the eloorH iMiiig caiiNcel to untoeanticallv open 
upon tin iipprejiicli of tho ve.liick nnd sulme 
qnentJv close after the vehicle has passed 
Hi rough 

SrRINtr MOUNT IN(’ —V VV Uacif 
V ictor Uage Meptor ( o Melrose Vve Stnm 
fonl Conn t )iie of the* edije e (s ot the m 
vention is to preevido a novel spiing attach 
ing means for securing the rear eml of the 
springs to the axle housing V furtln r ob 
ject is m proviele an iirrHiigome nt win ruby 
tlie working parts of tin rear axle and spriog 
suupensktn iiiuy Is lliuroughly lubricated. 
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Priceless Service 


Despite fire or storm or flood, a telephone operator sticks 
to her switchboard. A lineman risks life and limb that his 
wires may continue to vibrate with messages of busmess or 
social life. Other telephone employees forego comfort and 
even sacrifice health that the job may not be slighted 

True, the opportunity for these extremes of service has 
come to comparatively few , but they indicate the devotion 
to duty that prevails among the quarter-milhon telephone 
workers 


The mass of people called the public has come to take 
thie type of service for granted and use the telephone in its 
daily busmess and in emergencies, seldom realizing what 
it receives m human devotion to duty, and what vast re- 
sources are drawn upon to restore service 


It IS right that the public should receive this type of tele- 
phone service, that it should expect the employricnl of 
every practical improvement m the art, and should must 
upon progress that keeps ahead of demand Telephone 
users realize that dollars can never measure the value of 
many of their telephone calls. The public wants the service 
and. if It stops to thmk, cheerfully pays the moderate cost 



American Telephone and Teleoraph Company 

And associated companies 

BELL SYSTEM 

On« Policy, Ono SyHom, Umvonal 


STEEL STAMPS 

METAL CHECKS 
STENCILS 
SEALS 

• CHO FOK 
UATALO* 

TBE SCHWERDTLE STAMP CO 

BRimirPORT CONN 




INVBimOMS PRRrfiGTBl>— MODBU HADE 

!■ K nilljr aMp 

■taalMttHro Kmih, ,*4 MUnnM 

• r p mM m 

/ ft us m I HU fa turf auti fti.t at rour fa4-lasy 

HJ W «ru4 Av, 

HOOKE SCO a 



RACINE JUNIOR 

A PorUbU Himh Spmmd 

METAL CUTTING MACHINE 



R«clni jRolor easily out performi any madilne 
ot ume Mlae ExTremely fail and permanantly accu 
rat^ a running mate to the famcma line ol Radne 
H S Metal Cutting Machine# A time and money 
aaving Deemstty to every ihop Runs from lamp 
iocket. For detailed Informatlos write to 


RACINE TOOL A MACHINE CO 


D«»« B 


lUotee. WLpm USA. 


The facilities of a lar^e ma 
chine shop equipped with 
an extensive variety of tools 
IS offered for production of 
mechanical devices on larj^e 
or small scale 

CONSOLIDATED 

SHIPBUILDING 

CORPORATION 

MorrU New York Qty 


The Scientific American Diaest 

A review of the technical and trade press^ consisting of abstracts 
from leading articles announcing the newest develop* 
ments in industry and engineering 

Exact references to the sourcet from tihick the$e abstracts and quotations are mode foUow 
each abstract the numerals referruifi respectively to the volume, number, and pages occupied 
hr the ongtnai article in order that those who wish for further data may refer to the 
originals Other digtsts ordinarily appear in Electrical Notes, Service of the Chemist, and 
other departments which arc omitted from this issue 


Automotive 

Oxidized Kerosene as Fuel — Experi- 
ments mutle hy tbt reHLuroli lahnruturles uf 
tliL CuititKio lustitnte of 'I ii.liiiolf>Ky 
burgU, huve sbuwn tbt rclativii Lffleientritu 
oE oxidizod keroRenr anil k* roRone ua fin la 
OxitliEed keroMiiMH ouiist less kuaeking 
Un<b licit H than ooinnioii kinmiiu ^bni umCiI 
in ktroMiiie eiiginiH Jt was altto demon 
Mtrutvtl Ibtit oxldiVLil kcrnnrnca have idHiut 
lilt) Maniti }>oHor ix>teiirjaht]cA ua ordinary 
kcriispiic (\cn tliotigb their tJttrmnl tuluoft 
lire ant tigbth b-Hs Tbia uiionialouH tomli 
(ion la ttiiL it la tlinnght, to the better 
ticaii lip in tilt ciinibiiRtinn of partially nxi 
tllEtd fut Iw Tbt aucctaaftil outc'oine of (Jii* 
Mark priimiHeK that oxldi/etl k< rnacne^ whltli 
ia mannfiKtnred from low grudL petroleum 
by ciitahtk oxidation may bi'tomu a useful 
ftitl 111 Uie fuhin Owing to its proiiertien 
it may eomc to be un< d industrinlly iu k< ro 
Hfiie engines or as a blender with gnauUno 
for UN( in giisoliuc engiiiLa 

Knockleaa Gaaolinc developed by the 

Otutral Motors Uesinirli (.’orporatiun in 
Huiticrtlon with Mniwaehusetts Institute of 
Technology la on the market m om atatc 
nnd will be nMiilnble all over the country 
as soon as proriuctioii can be incrLasixi If 
II rlaJn knocks are cnnsfMl by a bUh pres 
sure Iiigli velocity wavi striking the top or 
aiiba of tJie combustion cIuituIh r thin gup 
preamng tin knocks is n matter of aup 
presalng this wiivt Tin addition of 40 to 
00 jier cent of la iiEiro or niotdtol nccom 
pliKlns tlUK puritoHc but there i« not enough 
of pitbi r nf (iiiMt futls to doctor nil the 
guM winch w( iiow use at tin national 
rate of n 10 000 gallon tank car per minute 
KiKiiirili showid that the knock conM be 
siippresRid bv lin addiHon of \irv small 
amoiintR of dhthvl tulluride one volume of 
this material lx mg equivalent to 2<50 \ol 
limes of benrine as an nnti knock material 
wiiilc oiM voliiiin (►r lend tetraethyl equals 
ri2r» voIniiMx of laiiyJin in the same manner 
The IK w product is called ethyl gas ' — 
Fcch ]2uo 4 0 p 210 

Performance Tests on Automobile Tire 
Camngs conilucted by the Bureau of 
Htandanls nhuw mdiik. ninarkubU rtsults 
In pructiiull^ all cawH the coifficient of fric 
tion at the start of motion is less tliuii that 
during continuous inotjon — a result which is 
quite different from that usunllv applying iii 
tests m which friction coefficients are mens 
nred On clean wette<l surfaces I hi cn 
efficient IS in some cases highir than on 
the Hnnie suifacis ilrj This U tnu on con 
croti and In some tasiH on nspliidt James 
is of till opinion that thp slippery condl 
tioMB often encountered on hard Rurfneo 
mads, espccinllv when thfy are wet is line 
to the presence of a film of Bomt fon Ign 
BiibstaiiCL whitli in rflret acts ns a bibrl 
cnnL roiffitients as high ns 0 80 are quite 
gciicriil and of 0 f>() or obo\p not at all un 
iiRiinl The coefficient was 1 00 on one piece 
of rough concrete and actually reachwl 1 Ifl 
on dry pinto ghiaii in one cage 1 The lowcat 
cocfllciLtit found on any road surface among 
those trieil w us 0 G4 on wet oiled anphalt 
Friction in motion truiisrerge to the piano 
of till tiro Is usually about the same as that 
parnllil to the plane and the conflguration 
of the trend apiiears to have little If anj 
effect oil hard Hurfiicc roads It was jFonnd 
however (hut comiioNition of tregd rubber 
hod n marked effect upon coefficient of fric- 
tion on hnnl smt>oth surfaces. — iiuforaoriao 
f«d , 40 22 pp 1001 00 

Means for Increafdnfi the TleUI of 
Gaaoli^ne from crude oil by the applica- 
tion of cracking methods have recently boon 
derised Depending upon the origlniil char 
acter of the oil, this Increase may be aa 
much as 18 fold The oil is beatiNl to about 
075 degrees Fahrenheit under DOO to 000 
pounds pressure while drcnlatlng through 
tubes In a furnace, az»d Hows to a largs 


Insulntcil cylinder where the completion of 
tho cracking oporatioD takes place This 
c vliiidcr or reaction chamber must stand 
heat pressure, corrosion by sulfar in the 
oil and he nbsnlutelv leak proof, for the 
gasollm under high pressure is well abovo 
its ignition point Tho use of forged steel 
rvlinders for lids purpose has met with irig 
nal success — Iron Ago, 112 18, pp 1176 7^ 

Industrial Progress 

The Cotton Manufacturing C'Cnter of 
the Country ia today in the South It 
now produces considerably more than half 
of tho cotton cloth made in ths country t^p 
to a short time ago cotton cloth could not 
HiiccessfuJIy bo madt except In certain 
lociditii-s whire the air was BuffieieuUy moist 
and humhl That Ih why Miuuuirhusettfl and 
Khodc jNland, with their broken coastline 
and iiurnlK. rIcsN biki s and rivers resulting 
in ctmslaatlv humid aliuoRphore became the 
imitir of the cotton industry In this conn 
try, prceisi ly as LaucUHhire for tiimilar rea 
Ron«, grew to be tlie cciiti r of the Industry 
in h nglund No attempts to spin cotton in 
the South were successful until the huraidl 
fving apparatus was discovtreil This per 
mits the fillers to be picked ilrawQ and 
spun properly Mill expansion in the North 
huM been prnetieallv non existent for the last 
two yfors A great deal of Northern capital 
has In*! n jnit into Sontln rn cotton mills and 
doubtless more will go in the samo direction 
but so long BR tho mills lu North and South 
< arolinn and (Icorgia tmn produce more 
i-lhi-Itutlv than those in tho Bay State and 
Little RhiHly — most of the money invested 
in the cotton business will he apt to go 
South— /ad Digest, 2 10 pp 750-61 

Through Electro-depoaition, metal pat- 
terns arc mailt vi ry aoi iiratcly owing to tho 
fait that thin is no shrinkage involved 
Since till sc liatti rns an ixatt duplicates of 
thf original in siEe shape ^nnd finish it Is 
obvious that macliining tiling and scraping 
are iiractically all tliminatotl rattorns can 
bo mailo of < ojum r brass ntekol nr any 
otlitr mttul or combinutlons of mi tal (for 
exnmpit u nickol surfato with a copper 
biukliig) Thu mithml of pnxxdiira is sim 
ilnr to that nmxi in oU'ctrotypirig Casts of 
wax, plaster of pans or any fusible alloy 
are taken of the desired pattern to he repro 
duoiKi These casts are made conductive on 
tin iinpri-sslon surfacis In tliu case of wax 
or pliistur of puns graphite is utaHi to make 
the conductive surfaru C^mtuct wires are 
inscrti d in the i nsts to make a conuectlun 
ill Uie plating tank and coniluctive surfaco 
of the east Huitablu iaaulntiou ia given 
these casts to pn vi nt the metal from nprond 
ing on the non -cun due live surfaces Those 
casts aro tlun plaixd in tbi desired phtting 
solutions and are allowed to run until the 
disireii tldcknesR is obtalnwl Tlic casta are 
taken from the bath and the mutal deiiuaiUi 
nmoveil They arti backed up with sorao 
suitable alloy such as white matal to give 
strength if iiooewiary The partings are then 
checked very closely and machined or ground 
off if retjuirotl and from this point the pro 
cedare is identical with the old methoil This 
method is filling a long felt want in the 
foundry nnd is perhaps the one big advance 
step made lu the proftudng of metal patte»« 
in the Inst 26 yours — Mcial Ind , 21 12, p. 
49fl 

Th« Mercury Vamr BoUer provides for 
tho vaporixutian of mercury expanding it 
through n turbine and ntillEing the heat of 
the exhaust to generate eteam from water 
this steam being put through a separate tnr 
bine That is, tho mercury oon^ser sur- 
face ia the steam boQer In this way ad 
vantage Is taken of a much greater tempera 
tore range than is possiUe vrith iteam alone, 
and the thermal efficiency ipprorimatef that 
of the internal oombusHon engine, namriy, 
one kilowatt hour at about 11.000 B,tu If 
(ConfkiwMl on paga S$4) 
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A Radio Statement to the Public 


The Meaning of Coordinated Scientific Research 


K eeping its pledge to the puhhc, the Radio Corporation of Aineriea has con- 
centrated Its vast research and enginecnng forces upon the solution of certain 
fundamental problems facing the art — problems which have become more apparent 
as broadcasting stations and radio receivers multiply 


The phenomenal expansion of the radio in- 
dustry, and the universal and ever-increasing 
appeal of radio represent an outstanding cie 
vclopment of the present century — for this 
industry has grown from infancy to matunty 
in a space of but two years 
# ♦ • 

Briefly stated, there is today a necessity for 

— A radio receiver J>rovtding super selectivity 
— the ability to select the stition >ou want — 
whether or not local stations opcMtr A selectivity 
which ifoes to the theoretical limits of the science 

Super •semtiwmess — mcanmi: volume from 
distant stations — alonu with selectivity 

— Improved acoustics — more faithful reproduc- 
tion of broadcasted voice and music than lus ever 
been possible before 

— **Non-radtaiing** receivers— ’ a new develop- 
ment, a type of receiver which, no matter how 
handled, will not interfere with your neighbor’s 
enjoyment 

— More simplified operation — ^ super-receiver 
requiring no technical skill, thus makinc the 
greatest ac hievements of entertainment immediately 
available to all members of the family 


— A receiver for the apartment house and pop- 
ulated districts, requiring neither aen il nor ground 
connci non 

— Another type of improved receiver for the 
suburban di\trtctSy vqu illy capihle to that aho\e, 
for use v\ litre the erection of ui aerial presents 
no problem 

♦ • ♦ 

Painstaking search in quest of these ideals has 
led to new discoveries setting new standards 
of excellence and performance — discoveries 
which hive estaldished 

First — th It improved acoustics are possible — a 
matter of scientific research and not of haphazard 
design — for truly melodious reception 

Second— \\\di dry battery operated sets cm he so 
d< signed as to give both volume md distance 

Third— ihtit the regenerative receiver is susceptible 
to marked improvement providing siIectiMty, sen- 
sitiveness and simplit iiy of opcrition hitherto 
detnud impossible of accomplishment 

Fourth— th It the Super-Heterodyne — the hitherto 
compile ued device requiring engineering skill to 
operate — could hr vastly improved — improvtd in 
sensitivi ness and selectivity — and simplihiil so 
that the very imvuc and the liyinan could enter 
new regions of cntertunnicnt and delight 


Watch For Further Announcements 


Radio Corptjration of America 

Sates Offices 

2Vi Broadway, NYC 10 So LaSalle St , Chicago 111 433 Catifomia St , San Franoitoo, Cal 


Radiola 

REO U 5 PAT OFF 
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Dam Building 

Induttry and irrigation have compelled the building of 
innumerable dami all over the country — hu^e one« 
that impound millioni of |atloni of water, and little 
onea not much larger than the old time miller*! dam 
that provided power for hU mill aa well aa a good place 
to fiih 

Yellow Strand Wire Rope ii doing ita full ihare in thia 
important work, handling vaat quantitiea of material 
every day economically and aatiafactorily 

The Strand of Yellow which ditfinguiahea (hia powerful 
rope from all other! ta the maker a mark of confidence 
in hia product and your protection 


Motorists 

Carry a Bathne Aulow 
line in vour car and 
aafeguard your ipare 
tire with Poweratecl 
Autowlock Both are 
made of Yellow Strand 
Aak your acceaiory 
dealer 


Thii pioneer rope manufacturer alao makea all atandard 
grades of wire rope for every purpose Order from the 
nearest authoriaed dealer 

BRODERICK & BASCOM ROPE CO. 

805 N First Street, St Louis, Mo 
Brmndm Nmt Tark imI SssttU FactariM S< LmIs sW ShHIs 

AuthortMmd D«edmr» m olf indviatnal LocaUHwo 


IfeUow Strand 

WIRE ROPE 


GEARS 

All Klihde.Btnell 

Tfc# m«*t Mf irtU rtMMfo •ikI 
■ uautuLl W n f ■ nMniiUt* 

til ttH'li liir ImnMt&ta 

hipntmt (.kn BWiuuut* (in I 

vWn uf all kind Bmd on r^ur In 
qUlrUn 

WrItP for ( iktal ufUP 2ii 
CBKAGO ma GEAR WORKS 
IftS M Mbrw Stna OUcafi 


UNISOL 


tn S$ngapor9 

StrkluSul III Ml 1 rt Hlif Canada Uirougll ut 
the IJ S A — 311 1 n n 311 Inpn ii Mig wiHrid of tlie 
varl( tin in IK I ilir VI rid I tnnf I i» brinit ft- 

fully u cii 1>\ lli wlin are uucil ltd alw ivk t i the 
p< tnt III hi.iiiititiiinfr i^rkUnii C ndilK n 

If we w ir I 1 1 mire that Uiilw t will o r 
rect iiudcKiriliit lx tier lecd wjtrr rinliiirni 
would n i tfer ii u i i\ iild we I rwnrd ll it r URh- 
out the World iiN Al l ruvai.. Paniphlut on re<iuciL 


The MONARCH Jr Lathe 

Is PriemJ WUhtn Your Moans 
Moei efB<.lent machine tool you can have Al 
home workahop repair ahop ur aaraiv loo Turna 
oul with innOth Inch accuricv all imall wood 
and tnclat perta (hai other lathra will I xprri 
mtntSTs invsHitn mschomict enthualaatlc ovor 
- It <^mplctr> 

}y (-qtiipped 

auto a a fel y 
d e V i c c a 
k«ml quick 
cbaiUle Rear 
S Utlie— 2'j 
f| bed-«rllh 
bench le«a 


Sand for Free cmimlog 


*245 


UNISOLMFG CO 


Jeraey City N J 


Alao built with bed lenatbi up to 8 feet Made 
la 11 Inch awitii atae too at allihtly hiRher price 

THE MONARCH MACHINE TOOL CO 

4S0 Oak Siraal SIDNEY OUa 


Six Machines in One 

Sew, Semler, Drill, Grinder, PeUaher end Buffer 

1^1 Boice Pony Bench Machine 


pact, prai^ou nwrhlnn llelafii 10 
UAUdlra 4 and I iirlndlnR whrola a 
nwa.a and s aandrilara * 8 chnrk. 
Top 10x19 matly remnyabla Snwa 
UP to 1 1 aUH k KmUt drlTtn hj 
174 or I /a h p motor 


IM>ruK.BUlLT Mar tdriM ^ tp iWly 
uiieln huudreda Of ahopf) Thauem, 
abaolutp Mountey and low cost pro* 
Tide R toeetw for prodttclttc m baUer 
job foe loM money Bolca saws ere 
made^la six modetd^re t>ortabla 
attach ioany light aocket. 


yt|.ar,fe«8B«!Mres W B. & J. E Boice Toledo, Ohio 


Sdentifle American Difeat 

(rcmfmufd from pooe 1B2) 
ws compere the mercury vniKir prooesa with 
s atcftm generating plant rtinnlng at 200 
pounda ateani prcaanre uiid with ue higher 
statidards of effiriRnry in turbine* and auxll- 
istiea Hio mercury stoAm combination with 
mercury at J5 poiindH gugt tbouU), accord 
to out writer gi\R nbuut G2 por cent 
more ontput in electricity per pound of fuel 
And if In aiicli u plant riie boiler room ia 
re*«qaippetl with furuacea and mercury ap- 
poffttu* orranged to bani IS p<»r cent more 
fuel, the Btutiun enpacity with the aome 
steam turhineR condinAom auxiliaries, etc., 
yrontd be InereHuoil nbout SO per cenL — 
i*oi47«r, 58 2S, pp 870-80 

£]ec(rofanned Hogs represents the 
latent ndtiinreim'nt in the uhc of electricity 
for o\ery conceivable puriioRo On the 101 
Ranch now the Inrgcut rnnch in tho T^nitod 
States, the head of n large herd of fancy 
hoga, known na Tlie Orent I Am ** ha* a 
ip^al home witli n ih vice on which he ha* 
fherely to «tep enuaing n largo electric fnn 
to be ffwitched on Stepping on another 
board electrically turns on a showerbatb 
Id Rcvcra) small maternity houRan for the 
sous, provision j* made for electrically 
heated pads which arc used when pigs are 
littered during cold weather to keep the 
new borna warm Power la generated by a 
100-horsepower Phrnel engine for which the 
oil la produced on the rBnrh, which lie* 
within the Oklahoma oil field Natural gaa 
secured In o like manner U used under 
boilem to ginemto steam Mlectnc light ia 
tisei) to lengthen the working hours of hen* 
thus liicrenHinp the egg output — 7?cC- 
ordt 84 21, p 00 

The Use of Bituminous Coking C4>al aa 
Water-gas Generating Fuel is found to 
be unquestionably preferred to that of coke 
at its pro\uiH«R Ingh priee acconling to 
In vcstlgii turns inncli by the Cun liu of Mines 
Ceiilrul district bltuminonw coals huM been 
tiimmI to some extmt during the past few 
Tears in Illinois and surrounding States as 
water gas gi n« rator fuel As prices of coal 
mid coke adiancc with an inenasing mar 
gin of diffen nee hctwei n them the oeoiiomy 
Uiut can b< realizeil from the use of coul a* 
gctu rator fiul inereases IVTien coal is suh- 
Ntltiitcil for (*oke ami the same methods of 
operating umd as vi 1th coke there is an 
appreciable waste of fuel which can ho 
eliminated Tlir ainount of this waste per 
thousand feet of gas made will mercaso as 
the standnni of gas is low i ml The present 
tendenev is toward a lower Ktaiidartl for 

dty gas One methml of eliminating waste 
— the use of n w aste heat boiler with com 
bustion thamhir — is siiggosteil and discuascd 
in Techiileul Pn|H r 271 by VV W fklell, 
fuel engineer whieli may !>« obtalncil from 
I the TVpnrtment of the Interior, Bureau of 
Mines ashington T) C 

The World*M Nitrogen Consumption 

Inereased between 101 1 and 1918 from 808 
031 to 1 2H5 ^8 net tons or 50 per eent 
the proportion di rlveil from (*hile aud from 
coal deinnstd whihi that of fixe<l atmoa- 
pheiic iiitrogiii inor<.iiNetl until th( atmoa 
plicrc supplied a grenti r p»-rcoutiigo of the 
iiilrogen consumption thon either of the 

other doiiriMw The fixe<l nitrogen Industry 
was thus estaldishKl in the world and in 
1022 wc find the consumption of 875 000 not 
tons of Inorganic nltrogfn made up of 24 
l>er cent from riiilLan nitrate 35 per cent 
from the coke aud gas industry and 41 i>er 
cent from the atmosphen. Tii the United 
Htates In 1922, 179 (MM) net tons was used 
with produclion from eok* nnd gas of 58 
per cent ami atmospheric plants 1 per cent 
of this Hinount Tn thi peace time deielop- 
ment of artnal priKluclng plants for nitro- 
gen fixation the I tilted States bus taken 
praeili ally no part Ichk than 3 per cent of 
mir prcfHiit refpiiremtntR being supplied by 
the fixation of atmonpheric nitrogen within 
onr borders The Ignited State* Nitrate 
Plant No 2 at Muselo Shoals has 40,000 
tons cnpnmtv which shows that oven though 
the Muscle Shoals plant wore now opor^ting 
we would then 1 h‘ prwlnolng but 20 per cout 
of oiir miiiiial connumptlou in fixed nitrogen 
It is quite evident that no large nitrogen 
Indnstry existn In this country todays — 
CAem ortd If erfaif Rng , 20 24, pp 1047-50 

A 22,0<H)-VoU Electric Steam Boiler 

bus recently been installoii In a plant at 
Berlin, N H Tt Is an IfiOO-horsepower 
boiler oiH*rating nt 135 pounds gage pressure 
and U* use take* the ^sce of W long tons 
of coal In a day of 23 hours— coal worth 
1650 under the bullare It dlsplaoed The 
tpuique feature of the InttaUstiOB i* the Tory 
(Contmvod on pope 
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fhe DiiuSs 


sayeyourmoS^toof 
^fhis report tells 

D ings * High Inunalty” Mognadc 
SapaTstors or# nukinf money In 
doily service by freeing monufocmied 
products of damaging iron Poods, dmga, 
glass, pottery fireclay^these and a thou- 
sand and one other product* muit not 
contain iron or their quality i* lowered. 

Are you removln* Iron without the Dingo F 
Than you rr not doln* ft the cheapest way 
InvestliRtsI Bend a aample of your materiel 
(rom which Iron la to be removed to the Dlnga 
laboratory a corner of which la ahown above 
A report of the poaalbflltr ofinaanetle aepara 
tfon and the aeparated material will be aent 
you Only a imall laboratory (ec U charged 
Send the coupon for details. 

Due* MagHshe Sepantmr Co, 

79 $ Sm d A StroH MMbsaakee 

New York 52 VsndsrbUt Ave 
Lob Angaica Ban PernBndo Bldg 


iKgncth 

SEPARAnOI 


MmgtoatU ooomroiion rmoomt 

»*liF « *k e ea eilitee *eet^ 

fSSitlSS ' ^Sg * rJteJs yga 


Duml fWMBliM AMor. 


^ wwpt- 



Ttrifilt'USf aa* 


Smi fk« Cnipm <9 

DINOS MAONSne SEFARATOS CO 
To* Smith SIh Milwaukee 
—for Inetruotlona for aendlng uopte for 
magnetic separatfoo report and free bul 
Ittlns. 
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Powered Like Europe’s Finest! 

A thoroughbred m action as well as m looks* This beautiful Willys-Kmght 
Coupe-Sedan is powered with the wonderful Willys-Knight sleeve- valve en- 
gine— the same type of engine used in the Daimler, Panhard, Mercedes, 

^nerva and other internationally famous and expensive cars of Europe, 

An engine smooth as silk! Quiet* Quick! It actually improves with use. 

Sweeter-running at fifteen thousand miles than when new. Immune from 
valve-gnnding and the woes of carbon. Amazingly sparing in its appetite 
for gasoline and oil. And with even greater economy in its ever-wearing 
endurance. Owners report 50,000 miles without engine adjustment. 

Coupled with this power are the comforts and conveniences of an original 
body creation of steel, finished entirely in lustrous black. Deep cushioning 
done in washable Spanish upholstery. Doors front and rear provide easy 
exit and entrance. A motor car of consummate charm and infinite mileage. 

Willys-Overland, Inc,, Toledo, Ohio » Willys-Overland Sales Co Ltd , Toronto, Can 

Other modeht S-pM*. Tourini: $1175. 2-pMi. Roed«er $I 175, 7pam Tourinf $1325 5-paw. Coupo-Sodan Dc Luxe $1550 5 tm* Sedan 
$1795. 5*p*»S»dMi DeLuM$1095, 7'PM».S«(1 mi$ 199S to-K Toledo. Wa raearve the right to change price® and spedfications without notice. 

THE DAY OF THE KNIGHT IS HERE 

WILLYS-KNIGHT 

Qn^e-iSedan 

Standard 

n45o 
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HARNESSED AIR 
SAVES $1,482.00 YEARLY 

Production losBes, due to dust accumulations, 
were stopped, by the right use of controlled air. 
The problem was solved in a textile mill where 
every machine had been stopped 2!4 hours each 
week, simply to allow cleanmg. 

This instance, in the textile industry, is only a 
suggestion of how properly controlled air can 
reduce operating costs and improve working 
conditions. 

Air IS just as easy to control as steam or elec- 
tricity. There is a place for this natural force in 
your plant. 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Mui 
Camden, N J 


Plant! located at 
FromtngKam, Mau. 
Berkeley Cal 


Sturtcvmat, WUc. 

Gmlc, One 


Sulca Efiftnccrini ODRccs 
Atlanta Oa Lot AnttelM Cnl 
Roaton Maw. Montrtal P Q 
Buffalo N Y Now York City 
t nmdan N J PlttsbUftb P» 

( hlcaflo 111 Portland Ore 

(Jndnnatl Ohio Rochmter N Y 
CUveliinJ Ohio St Loula Mo 
Dollaii Toiai Salt Lake City Utah 

Detroit Mliii SanFnincleco Cal 

Hartford (A>nn Seattle Wash. 
[adUnapolla Ind Toronto Ontario 
Waabinftton D C 


Forcifn lUprrMncotlvcj 
Sturievant Raft Go Ltd London 

Sturtevant Gle Parla 

American Trading Co Tokio 

Amarlcan Trading Co Shanghai 

(dittun Neill Bug andMach Co Manila 
t Neill & La Ltd Honolulu 


< atcon I 

H P Gregory & Co Ltd 
Bluir Reed k fjo Ltd 
WesMlhoelc and Poor 
Wcaaelhoaft and Poor 

< r«n era 1 Machinery Go .. 

Pedro Martlnto Ini. Lima 

Companla ftolo Americana de 

In^rtadun Buenoa Atroa 

A £ Barker Johonnaeburg 


Sydney 
WalUngton 
Caracaa 
Bogota 
Tampio 
Limi 


Sdentifie American Digeet 

{Continued from pu^e lt4) 

Mffb toltdge uoetl without a fttotPdown trano- 
former It wat found that tba noOMiarr 
tratii(forTOcr« would have been twice that of 
tha tyRnaformors themaelvea, and ainee thU 
initallatlon was intended to be uaed onl/ 
to hold steam over each Sunday in a plant 
where oontinnoiis ateam waa neceaaary to A 
paper makiiiK pniceiw, thia would have been 
pnthibldvL But no electno boiler of aueh 
high ^oltiige had eier boeu built or even 
attempted The inalHllation la conaldered 
to ho a muat aurcewful venture, tbo dlf 
ficultlcM which had bem antielpatefl not hav 
ing nmtorialixod The matter of iiuiulntion 
of the ronduotoru tv hero they euttroil the 
tanka, tho ftared inability to oiierate at low 
loud Hud the rapid wciir of olcctrwloa turned 
out to be uoedltHR worriea. The coat of 
instnllatiDii wna $20 000 and it will have 
returned its entire capital cost in only 46 
daya Tht> la largely due to block rates for 
iinnday powtr — £!nffrji and Engineering, 
40 11, pp 200-01 

St Louiif la to Become a Steel and 
Iron Center, fol lowing: the development 
of a new ore held near that city, according 
to Afenufacturcr n Hocord, a magaEino do 
toted to the building up of industry in the 
South There is pro4luppd williln a radina 
of 100 miles of iht city of St Louia every 
neccAHary basic mutennl including a i>ortion 
of the iron oru the coal for mokliig metal 
lurgical coke limeatone and other raw ma 
terlal and there now la growing lu and 
around SL Ixuiia a blu of amokestnekn over 
tho plants that have been and Unit are being 
crecte<l for tlie purpose of uLlliring the iron 
and aUcl \11 of tho basic matorinl Is pro 
dueef] (dung tho lines of tile Missouri PuciBc 
ItailTvuv Tho eurfneo outcrop at Iron 
Moiiutiiin extends 8000 foot in tlie shape of 

horao nUoe going downward ftpproximntvlv 
1000 fict with «u avorago thickness of 10 
feet Besides nil this tho primary on np 
pnnntly i*s prest nt lu vast qinnUiliis T h< 
vein nlrtarl> has bitti out n distancG of JJ4 
feet, dlwlosing u pcdintial tonnage grentrrl 
than the approximate 4 000 000 that was 
taken from die mountain prior to 1020 
There is nTuiluble in thi St Ijonis district 
everything iRttshurv for the de\olopmcnt of 
a great iron and stftl tenter Tho Fastern 
Central coal field lu*s directly to the east.-' 
Mfr'a 7?rr, 84 21, pp 6761 

Mechanical Engineering 

A Revolution in the Construction of 
Power PlantM has taken place within the 
past fiw years The n i iiirucuting engiiiL 
of 10 000 horsLiK)wei has givtii way to tln. 
stenm turbine of 87 000 horsepower The 
public service stLain Imiler of TfiO pounds 
presoure of wliah a few were built in 1022 
ifl aucceeelcd in 1027 by the boiler of 1200 
pounds pressure Tho 1600 pound boiler is 
under coimidtrntion lierc, and on txperi 
mental Imiler for 8200 poiitida pressure Is 
building in Fnglund— /ron Aoc, 112 18, pp 
1176-70 

The Manufacture of Hardened Steel 
Rolls Has Recently Undergone an Active 
Development — Formerly, nearly all cold 
rolling of strip and sheet mttul was done 
with chilled iron rolls In steadily increns 
ing Yolumc thtse are being repliund by heat 
treatcil liardencfi slightly drawn ground 
and polislusl mile of alloy stool usually 
chromium chrome van adlnni chrome molyb 
denuin chrome vunudinm inolybtlenum or 
dirome Dingstm vanadium Fully hardened 
rolls of these nllovs may be made imuJi 
harder than chillfnl iron rolls the hardness 
runs in the nrighborhood of lit) to 116 
sdoruscopf They take a much higher 
finish pro<luco n correspondingly bettor aur 
face on the product and aro reasonably long 
lived if trcnteil propcrlv, as they deserve to 
be for they art umong the highest ex 
prcsfllons of the steel moker s art . — Iron Age 
132 18, pp 1175 70 

The Manufacture of Crankahafta Has 

been much faulitateil by a new machine tool 
Invented in Denmark It consists of two 
opposed milling heads on horlxontul shafts 
carried by huunjugn each with three adjust 
meiits and feeds at right angles to each 
other Between them over a pit, Is a driven 
table provided with vise Jaw« adjustable 
towanl each other and with reference to the 
axis of the table Clsmpftl between those 
Jaws in a verticHl position, adjusted prop 
orly with reference to their axes the pins 
and webs of a crankshaft can be machined 
all over by the revolving onttera controlled 
by the feeds provided by the housings or by 
revolution of the table There results 
{Continued on page it8) 


Th« Ant photo below shows o ftrebriok 
lining oRct s ptrlod of oorvio*. Tho wo on ft 
shows • Plibrko Llolng sft«r ssms esrvieo 




Ju$t one difference 

the lining — 

O NE diflerence but what a 
vast difTerence it is 1 
In the upper photo, the crum- 
bled side wall is an unanswer- 
able argument against laid up 
firebrick, below, the staunch, 
jointless walls are a sermon for 
Plibneo 

Both photographs are of the 
same fiurmce, taken after the 
same amount ol the same kind of 
service And the result is no re- 
flection on the quaMty of refrac- 
tory used in the brick furnace 
The trouble ^tar^td of the joints. 

Doesn't this illustration substantiate 
the conservatlveclaim that Plibrlco will 
outlast built up linings two to four 
tlmeif Doesn't it prove that although 
PBbrico costs little more, it It worth at 
least twice as much f 
Plibrlco is the highest grade refrac- 
tory In the most usable form— plastic, 
so that it can be pounded and molded 
into any required shape by anyone who 
can swHng a mallet When vitrified it 
forms a rock-like one piece lining that 
wlthsunds tempeiaturea to 3100" P 
It is described in the big book shown 
below — “Refractories and Furnace 
Design '' 



D s rw Off 

JOINTtUt Fist BStCKCO 
use CLAY IT CHICASO 


Pllferteo 1» dcHvereS 
onlyinatetrl contain 
era of distinctive ap- 
pearance aa Shewn 
above Warehouse 
atocha In flO cltloa— 
see phone booka. 

C»kpoM krittfi 
fh» fnt book 



Jointlsaa Pfrs Brkk Co , 

nSS Ctay Susw Chicaso 

Picaas sand ma tbs 8a-paf« booKtst, 
tUft-actorlaa and Fumaoa Diaign" — no 
obllgatfam 
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FO:^IZING 

’ the AmericatillailwtQr Express 


The expenence of Edward E La- 
Schum, General Superintendent 
Motor Vehicle Equipment, Amencan 
Railway Express Company, in the 
use of Ford Cars and Trucks and 
Fordson Tractors is an outstanding 
example of how a business can be 
“Fordized”. 

In hundreds of cities, millions of 
pounds of express are delivered every 
day by a fleet of 1200 Ford One-ton 
Tructa, many of which save their 
cost every six months over previous 
haulage equipment 

In large transfer centers Fordson 
Tractors shunt cars and haul heavily 
loaded trailers In the Polk Street 


Edward B. LaSchitm U 
tKt auc/ior of a n*w 
book, * Tht Motor Truck 
-AbPM Machantci, 
for Otunott and Driven^** 



station, Chicago, one Fordson saves 
in time and labor at the rate of $4370 
a year 

'rtic use of Ford Coupes and Sedans 
by Officials, and of Ford Touring Cars, 
Roadsters and Coupes by inspectors 
and repairmen instead of street cars 
has doubled the efficiency of these 
men 

Even the payroll is Fordizcd A light 
delivery car traveling through build- 
ings, replaces two pay cages and 
saves much time 

Pnvate and public business alike can 
be profitably Fordizcd. To Fordize 
IS to economize 


Aak any Ford lUaler for 
audiud Qouid RrlxrrU 
Proving there facte. 


CARS • TRUCKS • TRACTORS 
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Shall the river work- 
er shall you? 



Back of every Kreat 
step in woman's pro- 
grew from a drudge 
to a free citizen has 
been some labor sav 
Ing invention Back 
of most InventkiiMi in 
electricity's progress 
from a myst^ to a 
utility has been the re* 
searchof General Elec 
trie Company scien- 
tists and englaoers. 


Too many women, abroad, are 
still washing clothes like this. 

They go to the river. Our 
American nvers are being 
trained to come to us. W ater- 
wheels dnve electric genera- 
tors —thus water is supplied 
to your home, and electric 
current runs the washing 
machine which has banished 
so much toil 


GENERAL ELECTRIC 



UTHES 

9 to 18-lnch Swing 

LlstpHcc Ills and upao- 
cordtnr to aiie When 
ready to buy a«jd lor 
Lathe CaUtus and prkea 

WFlJobBvMiGiL 

imu^ioauwt ni 


WHY NOTE 



Ice Making and Refrigerating 
Machinery 

Corliss t Poppet Volvo Engines 

JiTui/altfU ««nr upon ro^usH 

THE^ VELTER MFC. CO 

899 CtoslM STM MUwotJm, Wia, 



/// :s \niifi 

\1C>\ I 1 VfH 



SENSATIONAL SALE 



Experimental and Model Work 

VIm IjwtrHMeMia and Klaa Maaklaary, 
InvvMtJvaa ISafalwaad 

I Sftaalal a*ar Oaittac* ICta. 


IBNKT on. be. 4a»43 IneM Sl, Ibw T«k Or 



SdeatiBc American Digest 

(Ctmiksaed /row pog€ 19$) 
a greet ooouomj of time in the machinlsfe — 
Iron Ago, 112 18, pp 1175*70. 

Saving Worn Parts by Eltctrodcpoal* 
lion ia a process which hu been devel- 
oped hy the Westingbouse Boaearefa Labors- 
toriea for building up sbafts, plus, bolts, gear 
centers and similar parts and which can bo 
uscfl for building up the worn bores of anto- 
mobilQ engine cylinders Oommerdal salts 
are used and a current of sufBdimt density 
is employed to permit all ordinary repair 
work to be remove*] from the plating bath 
at the end of two or three hours. cost 

of building up und machining Is kept low 
enough so that it will pay to reclaim a 
piece with this process ratlior than use a 
new one While the research work has been 
carried on, over JK)0 pieces have been reoov 
ored for the ostliighouse plant, thus mak- 
ing the process help pay for its own develop- 
ment. Thu company Is now iuatalltnff a 
service station in the Pittsburgh district to 
handle alt kinds of work that can bo re- 
<daimed by electrodeposition A plating bath 
made up in the following proportions has 
proved best 2 5 iiounds of commerdal 
ferrous ammonium sulfate per galtou of 
dty water plus a small amonut of ferrous 
carbonate (freshly precipitated and kept 
under water In order to keep the solution 
practically neutral) plus a smalt amount of 
pofvdorod charcoal, which helps to prevent 
pitting The fx)ui>Hlout amounts of com 
merdal ft-rruus sulfate and ammonium sul 
fate may be substituted for the ferrous 
ammonium snlfatr If the solution is made 
up from the ferrous sulfate and ammonium 
aulfate, th© granular or “crystal meal" fer- 
rous sulfate shiiuhl be usid The ammonium 
sulfate must pro\< to bo free from sulfo- 
cyanate >\hcn tostotl with ferrlc-sulfate or 
ferrlo-obloride — liroMs World, IJ) 11, pp 
373-75 

High Steam Holler Presaures are a 

post war development and at present there 
is M wide difference of oplnlou among eiigl 
acen on this question Some look on it ns 
a natural development, and others as a pass 
Ing fad In this connection it must be re 
mcnibered tlmt if tin. toud tein|>oruturt is 
fixed any increnst in pressiiro means a de 
crease lu supcrliiut For example, with TW 
degrees maximum temiierature there would 
be ddO degrees of superhont with 2()0 pounds 
pressure fWH) degrees with 400 pounds , 184 
degrees with pounds and only 40 de- 

grees at the critical pressure of S200 pounds. 
At tlio prewMt tiini tlic steam pressure in 
a great majority of comratrclal plants does 
not excocwl 250 }K)ui)da \ small number of 
plants are €>prniting in the ran go from 250 
pounds to ()(M) ami pi rhups n half docen 
Others are under c»jnst ruction at the present 
time So far ns can be determined no 
AmtHcan boiler bus beeu in operation for 
long at pressures above 600 pounds After 
a few high pressure plants have been in 
operation more will be known of the actual 
results from their use and it Is altogether i 
probable that steam pressures of 800 pounds 
and upwartls will when combiuml with re- 
heating and back iirosstiros, be found ad 
vautageouB from a broad economic stand 
point -Power, 58 24, pp 066 67 

A New Form of Heat Treatment Bath 
in whicJi tools or parts may be treatei] in 
tbo finished shape without deformation oxl 
dation or decnrbtmiring has been developed 
The base of tbe moUtu bath Is understood 
to bo treatfHl lava, which is supplied in metal 
containers When heateil to the proper tern 
peratures these mnterinlii form mobile 
liquids of high siiectfic heat and of a specific 
gravity of only about one-sixth that of tbe 
lead bath No hood or vopiilaliou system 
is required, us no fumes are evolved Heat 
treatment of parts, such as gears, piston 
pins, tappets bearing races drop forging 
dies and die castiug dies and production 
treatment of edged parts like scythes, auger 
bits, etc has been accomplish^ with nn 
uaual success by the use of treated lava. 
TMa process was developed during the war 
for the heat treatment of small ordnance 
parts. As the material is neutral to steel, 
no scale of ony kind forms and produc- 
tion is greatly increased TWs property, to- 
gether with the ability to form protective 
coating over the parts as they are put In 
Ihe bath, allows the treatment of oompletaly 
finished parts. As the parts are taken from 
tbe bath, a protective ooatint k again 
fottnod, preventing oxidation while parts are 
trttsferred to the next bath. This protgotive 
fioating, together with the turhukmee «f the 
nohOe llqnld doe to oooveetSon mnmdtk 
^•afosss onUorm heating of the pakt in the 


batii and therefore eHninatee dtstortion,— « 
AwfMkotiM Jftdp d8*28» p. 1147 

Btoctric Fwiimm fhr oatdmas the beyt 
prodoction preetiee of any of the combustion 
Inmeoes in every factor, and from every 
st^point, except perhaps tbe first eoat of 
the l^allatioD liiey greatly simpUfy the 
labor problem and render tbe manafer in 
dependent of the melter They permit the 
routine repetition of the nmlting aefaedule, 
which has been reduced to tbe mere charg- 
ing of tbe metal tsto the fnmaoe, atirrlng 
and skimming it if neoeseary and, when 
melted pouring Jt The time and tempera 
tore of pouting are decided by pyrometer 
and can be placed under the eye of the 
manager or superintendent at all ti me s. It 
is conservative to aay that the metal can be 
melted for half the cost of that of oomt 
bastion fumaoe practice, conalderiDg the 
cost of fuel, met^ loss, upkeep, etc., snd 
this, not considering the tnolnot savings in 
the Improvement of the product, uaifurmity, 
KtinetJon of rejections, satisfaction of the 
customer, savings in floor and storage space, 
absence of worry, and so on. The improve- 
ment in working and sanitary conditions In 
the foundry, brought about by the use of 
the electric fumaoe, are highly Important 
items there being absence of nolee, heat and 
fumes There are tour principal types of 
electric fumaces In urn In tUs brsntit of 
melting the open arc, tbe maffled or smoth 
ered arc, the roslstance and tbe induction 
furnaces. — Iron Age, 112 19, pp. 1283-86. 


MetaDorcy 

Dirty SImI gives far less niiiforn to- 

suits on emiurance tests than cleaner steel, 
and dirty steel is certainly onrellsble and 
unsafe when repeated vibration must be en 
dared These inclusions, or other siinUar 
inhomogcneltipfl In tbe metal are probably 
the cause of many failures in service. The 
endurance properties of any really dean 
steel may be quite safely pr^lcted, accord 
ing to conclufliona drawn from tests made 
by the University of Illinois in cooperation 
with tbe Bureau of Mines of tbe Depart 
raent of tbo Interior But when tbe steel 
is not cloou It may either give the same 
results as a clonn stiol or far poorer reeults 
depending on whether tho most severely 
stresao*! spot in a piece made from the dirty 
steel happens to locally clean or locally 
dirty According to these investigations, 
cerium offum no promise of usofulneas as 
an alloying element in steel Its use tends 
towords the presence of nonmetallio indu 
sions and toward troubles consequent upon 
this defect — Iron Age, 112 20, p 1880 

American Graphite as eomparsd with 
the imported material was the sabject of 
experimentation made at the plant of two 
usera of graphite crucibles It was found 
that Alabama gruphilo bonded with the 
American clays gave superior service, a ser 
vice at least equal to the commercial crud 
blcs of the same dam which have been sold 
on the open market Ceylon graphite which 
is considered by many manufacturers to be 
best for crucible work, was third in the list 
of tests and Canadian graphite which had 
been rocoramended very highly because of 
Its structure was lost In the 
/nd., 21 12, pp 477 7a 
The Deposition of Chrominm on Mettle 
by Electroplttlng is exciting some in- 
terest In Great Britain and tbe subjoot Is 
under iuveadgation at some of tbe Sheffield 
works. Some doubt is felt aa to tbe com 
merdal possibilities of the process. Chrom 
lum is four times u costly sa nickel but 
that would nut be a serious factor provided 
the operation of plating does not prove to be 
more expensive. Chromium is said to giv« 
a much more durable surface and there Is 
said to be a substantial saving in time and 
labor, as plating with chromium occupies 
only one-third of the time taken for the 
deposit of nickel and the artides come out 
of the solution in a highly polished state 
Lead anodes can be used and these do not 
deteriorate In tho solution. It is asserted 
that an ample coating of chrominm ean ho 
deposited on brass in two minutas wad that 
as the copper does not penetrate the chrome 
there is no necessity for subaequent buffing 
The chromium, it is claimed, is also so 
worked Into the base metsl that mat cannot 
settle between the two.— The MM Ind^ 
21 (19, p. 48E 


daring 192a flincs than ooaposdtloas «t 
varying analyses and naet have bean devel- 
oped. Ifolybdantun U nov naad In ^ tba 
four dwmm of roQs, ntoMfiyi 
stoA Mfh-ggiboB stod, irmi «Mt la nnd 
moUs (sand rolls), and iron caat In asstak 
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nfol^ (cdillUd roU*<) For fche Mv«n Mrrics 
h) htoosUiif nUlf and mUK the 

loVHmrl^ vtsal molybduium roll woi do- 
v«lop«d» jiel^g A hlgli degroo of atrexiKth, 
tooflinaM^ juul wwr Annl/«M and tmt- 
moata of alloy itedl and alloy roHi havo ro- 
oeivod a now Impetua. It U true that 
m^ybdannm la a ooutrlhutlon in this prog 
rosa baokad hy aound roaaonlng and sidoudid 
aorWca Tho data ao far gathered from 
btmdroda of molybdenum ateel and iron rolU 
and repoat ordera from many ateel milU are 
definite eridonce of the morlt of molybdennm 
aa an alloying element in rolls. >Vlth the 
Qiperianoa that haa been gained daring the 
poat three yeara it la only logical to expect 
further advancea and a aoluHon of problems 
which will benefit the induatry n§ a whole — 
Iron AffOf 112 23, pp 000 10 

Adding Nipkel to Babbitt Metal Ib not 
JuBtified on the cuatomary baslB. It haa been 
the practice of eome englneera and manu 
facturura to add nickel to white anti friction 
or bearing metals but the actual object of 
t^ baa been the aubject of aome controverHy 
It haa been largely held that the orlirinal 
Idea was not a metallurgical or even on 
engineering one, but to provide a means of 
identification of a certain manufucturer n 
metal after the bearing had been coat The 
practice waa adopted in other quartera, thua 
d^roylng the original object of providing 
identification Aa excellent alloya were ao 
treated, aome virtue gradually became at 
tached to the nickel coutent Lengthy teats 
made in England, and proaented to the Brit 
tab Institute of Metals now make it api>car 
that the presence of a am all quantity of nickel 
haa the uffoct of combining with or dissolv 
mg In the copper present, ond that the 
coppei^tin compound la aupprcaaed , hence the 
alloy loaea that valuable property of resLs- 
tanoe to cruahing which It appears to o«e to 
the interlocking of the copper tin compound 
in ita dontrltlo fornif end tlio hard* iiing 
effect. If any of the nickel doea not com 
penaate fbr the loaa of thia form of structure. 
Thua it would appear that the addition of 
nickel in such proportions to alloya of thia 
character does not juatify itself — Metal Ind , 
21 11, pp 433-di. 

Th« Soderberg Electrode is widely 
used In Europe In electruthermic indiiatriea. 
It haa demonstrated its value in tiltlug elec- 
tric steel furnaces and will also be a con 
tribntlng factor toward cheaper electric steel 
Ms method of forming the electrode In the 
same furnace in which it fs used was at first 
frowned upon With the improved under 
standing that has come from experience, the 
teohnlod problem of the self baking electrode 
has been solved Numerous carbide and fer- 
roalloy furnaces in Norway Sweden and 
Germany havo been enjoying the savings 
which the continuous self baking method 
makes possible, for several years past The 
Mitsui Co rocontly purchae^ the rights for 
Japon and Is using Soderberg’s in carbide 
furnaces, totaling more than 60000 kw ca 
caplty In France, luly, add South Africa 
plants are now in operation using thia 
method, Sexcrnl plants abroad are alrontty 
using with couetderablo success a process 
consisting of blast furnace metal to mctul 
mixers, metal mixers to Ilesscinor and Bes 
seiner to electric furnaces— eliminating on 
tirely the open hearth furnace Cheap stoel 
of high quality and uniformity cun bo pro 
duced by this process at a cost oorapornble 
with the cheapest pro<luctiou methods now 
in vogue. The amount and cost of electricity 
need is quite small and the Introduction of 
the self-baMng electrode, developed in Nor 
way under the name Soderberg, not only will 
cheapen refining costa, but yriU render pos 
Bible the design and operation of electric 
furnaces of very much larger capacity than 
any axistlug furnaoea.— /ron Ape, 112 24, 
pp. 1665^ 

Tcllfirium ma an altoyliig material with 
steel was the subject of investigations made 
at Massachnsetti Institute of Technology 
This metal has not been one of the elements 
tuwd for sUo 3 ditg purnoeoe with steel It 
dose not tarnbh in moist air, and this prop- 
erty Bsay be of rommerdal importance. At 

f inseot the uees of Che metal srd very Itm 
ted, and the production is small, the poe- 
aiUe annual supply from the oot^r refineries 
bsing only about sixty tons. The tellnride 
of gold hn been known by metaUargists for 
nMwy yaats, and an iron-tellurium has been 
s n oosw fu lly made. Testa were made at an 
elaotrle furaaos where re^ar steel eastings 
were bslag msAe. One troasand pounds of' 
steel waa tapped into the ladle and twenty! 
powafie of metallie tsllutlnw wae added. An 
Myiif rikiws tfiat abdut 40 per eent of this 
was NaMbed by the steeL The reenha! 
■he w ed a eenewhat lower doetUiCy thaa 


would be expected in a well annealetl steel 
casting with carbon 024 per cent and an 
explanation was sought In the miirostruc 
ture The new constituent was seen, and 
has boeo pro\i«IoDany called tellurido of 
iron.— /roti Ape, 112 .24, pp 1570 70 
The Prevention of Corrosion of Steel 

formed tlie subjtvt of tests made at the IVd 
eral Laboratory for Testa of MatcrmlK at 
Zuncli, Switxerland and the following reNulta 
were obtninpd Aqueous Bolutious of mltN 
of (hromic otid after reaching a certum eou 
centrutlon prtiu c Iron from rust for nn im 
limttcil tiin« vsithnut the protecting hpIioii 
of the solutions becoming enfeebled or ex 
hausted Th( pu«si\ity contrihufed to iron 
by these solutions only Insta ho long oh th** 
metal is Imracrsed In them Mlun luhhd to' 
those solutloiH, cirtaiu huUh uotubl> thi 
chlorides of the ulkullet) and ulkullni earths 
and also to au Lxtout not qnilt ils great, tJu 
tralfates of these rortals ndun piiraI\/( , 
or reverse the protective mtioti of tin <hrfimt 
salts, while other sallti such as for < xamph 
the carbonates of the alkalies luid limo rein 
force their action The protecting action of 
the chromic acid salts i» not expptcfj solely 
on all kinds of iron and Bticl but on other 
metals such as copper, tin brusH b^)nr4 
etc whether they arc iioluted or in in< taJlic 
contact with iron For iustaiu-e smull 
samples riveted togither have bien immorseil 
in a 2 pt.r cent solution of hnhromati of 
MHlinm and are as brightly iNitishid tmhir as 
at the start of the test It is stutod that 
uumerouH exiierltnentH i xtcinhng ovtr six 
yctirs have shown that u soUirloit wltii 0 I 
and 0 2 per cent potussium or mallnin dim 
mute rendered slightly ulkulme with sudiuni 
carbonate, suificc in most casts to pndect 
iron and steel from rust 

Thf6 Use of Oxygenated Air in metal 
lurgleal processes is wing invistigatctl by a 
oommittra which is sponHoretl by tlit Bu 
rottu of Mines This committee has divtl 
oped plans for experimentally determining 
the effocti of oxygen -eiirlthoti air on thi 
operation of the bloat furnace, and has nc-1 
unmiendeil that those plans be put into effect , 
as the first step of an extended research on i 
the gouural applicability of oxygeu in metal I 
lurgy The findings of the cooimitUL on ' 
these theoretical studies art revolutiouury | 
After a critical review of tht facts Uio com , 
mittee concludod that, in tin present rtictho<l 
of smelting iron, it will be pnuticul to in 
crease the oxygen content of the blast Jl 
l»er cent to 31 i>er cent and that this cn 
rlched blast, when fed to the fuma<*e <old, 
will increase the production of tlie furnnee 
by 18 per cent and decrease costs b> 6 7 
pi>r cent The Htmly of tins problem hun 
firmly convinced the committei that with the 
application of oxvgcti to present bliist fur 
naeo practice the eoRt of production will la 
derresBed the oiitinit per furnucc will be in 
creased , closer chemical control will inrreuHi 
the niilfornuty of tin prmluct cheaper nia 
tennis, ore of lower iron content and coke 
lilRher In ash can be used and it is be 
lievod that the sulfur content of tiu iron 
con bo reduced This rendering available lovv 
grade and previously wasted on m will in the 
end mean the highest type of conservation 
uud coQservatloo at a profit 

The Early Claims for Molybdenum as 
a specific against fatigue failure of stfiJ 
which alleged, directly or by infercuco ihm 
molybdemiin steels were vastly suptrior to 
other steel* for uses to resist vibration have 
not been substantiated in the ovnrcnthuHl 
nstic form In which they wore made The 
Bureau of Mines' experiments show that, 
with one exn ption molybdenum Htcels and 
other alloy steels containing nickel chrom 
ium, vanadium, or a combination of UieBi 
elements have equal qualities of endurance 
and that no one alloy steel stands out above 
the others on this score. Tlic exception is 
lu favor of heat treated molybdenum steels 
for the presence of molybdenum makes tin 
steel require a higher temperature In the 
drawing or tempering process after quench 
ing, and this higher tempersturo causc* fulb r 
release of quenching stresses. The present 
of quenching streawj tends to cause poonr 
perfonuance under repeated vibration This 
however. Is not a very great factor, and has 
a noticeable effect only In very hard steels, 
for example, those of spring temper For 
ordinary stnicturol uses, no alloy steel is 
appreciably superior for uae atmlnst vibra 
tlon to any other when the steels are used 
ill such sises that they harden throughout 
on qnendiing Molybdeftom and certain 
oomblnations of nickel and chromium confer 
depth-hardening properties on stod, and 
bs&es thess have advantages for use in psrts 
of large oroes-aeotion Thus iti Is evident 
that^ as rsgards sodnranes, molybdenum 


Cblumbia 

Diy Batteries 



Packed with energy 


I NTENSE, fiery sparks start things mov- 
ing and keep them going wherever 
Columbias are hitched Lasting strength 
for heavy drains Quick pick-up of fresh 
energy between uses in intermittent service 
Easy to buy anywhere Sell so fast that 
dealers are sure to have fresh stock 

Hot Shots contain 4, 5 or 6 Columbia 
Dry Cells in series in a neat, water-tight, 
weather-proof metal case 

Columbia Dry Batteries are sold by elec- 
trical, hardware and auto accessory shops, 
marine supply dealers, implement dealers, 
garages, general stores Insist upon 
Columbia — Fahnestock Spring Clip Bind- 
ing Posts on Columbia Ignitor at no extra 
cost 

NATIONAL CARBON COMPANY, INC, 

New York San Francisco 

CANADIAN NATIONAL CAKBON CO Limitad 
Victory eod OAc«« Toronto Ontario 

for 

— Motor-boat ignition 
— Gas engine ignition 
— Tractor ignition 
— Starting Fords 
—Door bells 
— Buxacers 

— Rmging burglar alarms 
— Calling Pullman 
porters 


—Running toys 
— Telephone and 
telegraph 

— Lighting tents and 
outbuildings 
— Firing blasts 
— Heat regulators 
— Electric clocks 
— Radio A 
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FACTS ABOUT A FAMOUS FAMILY 

■ ■ ■ ■ ■ ■ 



117 Years of Experience 


No Ami RICAN automobile company is 
more than tliirtv years old But the 
combined maniifactunng expenence 
of the members of the General Motors 
family totals 117 years— Buick 20 years, 
Cadillac 22 years, Oldsmobile 27 years, 
Oakland 1 7 years, Chevrolet 1 1 years, 
GMC Trucks 20 years 

Many more years of specialized expen- 
ence are contributed by the manufac- 
turers of automotive parts, accessones 
and equipment within the General 
Motors family 

Thus, when you buy a General Motors 
car, you profit by all the expenence of 
the member which makes it, pltis the 
accumulated knowledge of the family 
of which that member is a part 


GENERAL MOTORS 

Buick Cadillac CHfcX’ROcrr OuisMOBiLt 
Oakland GMC Trucks 

Gcnrrtl Motors cant mdUrlco Light products ina) be purchased on the GM AC Deferred 
Fjvmcni Flan Insurance service is funnslitd by Gnieral Lxchange Coqioration 


MtMl* are the eqnala of anj, and on Mine 
•com have iillght advantacMf) but the ad 
vanta^ea are alight iuatesd of large 

Mining 

Perfecting the Centrifugal Mine Pump 
for Handling Aelduloua Mine Water haa 

l><t«u a development of the loat 10 or 12 
yean Along with this development the de 
fiigner hna been able to greatly increaae hia 
efficiencies until at the preaent time there ia 
not the marked difference in that regard 
which formerly exiatetl between the two typpa 
of pumpa OperuUug tfflciencicji of 70 per 
cent ot lOtK) g p m and HO per cent at 8000 
to 4000 g p m can be obtninerl with centri 
fngol mine pumpM ut tin preaent time The 
eentrifngal mine pump nlau hna evolved from 
a fairly comphcntml piece of machinery with 
diffnidon vanea to n aimple unit without 
dilfualoti vntRH and few moving nr wearing 
piirta The oixirution of the automatic cen 
trifugal mine pumping outfit {h aa folio wa 
A motor-driven vacuum pump controlled by 
a Boat JcKtfch In the sump Is useil for prim 
ing the centrifugal pump Vacuum regiila 
tora preeaure rogulature and bearing ther 
moatata are uaeil and connecteii in such a 
mautn r as to give ample protection to the 
pump and motor The motor ia protectwl 
ngaiuMt hot bearings exccaalve overloada 
failure uf powi r and tlit pump uguinat ex 
cessivt auction lifts air leaks lack of prim 
ing or broken dlochnrge lines — Coal Age, 
24 24 pp 885-H7 

The Recotrery of Aabestoa Fiber from 
ItH ore by a wet proccoa inateud of by the 
hitherto iinivcrHally ustN] dry treatment is 
the piirpoae of a new 25 ton per hour plant 
that la to bfl built at Thetford Minea, Que- 
bec If the clnima of tJie company, baaed 
on work done during the past year m the 
Hpecinlly built oxiwrimcntnl plant are 
renlieeil this inw procesa promiBCK to revo- 
lutioulass thu uabcatuH industry A peculiar 
feature of tlio nahi hIoh industry is that there 
haa liceii deviseil no mcthoil of auaylng' 
aabcatus on In tin first place, there is no 
I kiioiKU U}Lilio<i of rccoM ring all of the aabea- 
I toa present in tlit rock dui to the fact that 
I if the rock is piiK eririMl sufficiently to re 
I lortse It a part of tin fiber U also reduced 
to dust AiioMier diflicnlty ia duo to the 
fact that long fibors luiit u higher value than 
abort fibi ra thi refon , to * asaHy* the ore, 
it IS lUM’CHHiirv to know ilu It ngth of all of 
tile fib* r iiH it n<*<*urR in tin ore No matter 
how tiinfiillv a small sample mav bn han 
dh d tin re is apt t<j be some breakage of 
hber which would of coursn tend to reiluce 
the value of lln sainph 'J’hi problem for 
operntorH tin n tore riMoUes itsilf into tho 
qucHtiou 1)8 to how inueli can be recovereil 
from tin ort not m tr rms of liber but in 
terms of dollars It is rluiimtl that tht 
process will ncoiir from two to four times 
HH much nuac*ijr*d in dollars pir ton uh k? 
recover! d by dry mctbwlM from the sumo ore 
This liuN biLii iirriMil at bv t'ompnrinj, actual 
recovorus in ilrv plants with recoverifs ob 
talne*! on lots cut from the icgnlar mill run 
The selectivi treatnienr process differs essen 
tmllj friiiu the nil UiihI ut present in usi in 
that it inipli»>s water as a medium of treat 
mcnl Tin on is first biokLii in tin iiMufd 
way to nduri it to 2V1. or -I inch ring V 
Mnrvv ball mill is then used for further 
tnntriHiit it in cfintendml that by projicr 
ngulatioii of tin null operation tlio asbi stos 
la fnid With a minunutn of breakage of tho 
long hber Thi mixtun of fiber «iul rock is 
delivensi to n spi-ciid t>p< of sepnrotor — 
hng de Vtn Jonr Pm'* 110 2*1, pp 006 07 

Ninety five Per Cent Extraction of 
Coal mine IMIlaru made possible by 
a mlw iiKthwi iinntleeil in a (kdorndo mine 
The m w praclici in pillar drawing la to 
iDuintniii n pnralh 1 front on nil tlio pillars 
in a gn* 11 area that iiri. In process of being 
cut buck The plan is to avoid Itaving large 
stumps but to removi all tht coul pusslble 
Till ritiiiit Is mtidt h> driving through the 
inner ends of the pillars and then running a 
series of short machine cuts avross the ond 
of each pillar until it U carried back thirty 
feet Tills takes the place of the one long 
cut, which wiukcncil the pillar from end to 
end NN hen the inni r euda of a row of plBorv 
have bun tut buck approximately thirty feet 
with facis ktpt at right angles to th« line 
uf the pillar, the bottom it abut up propa 
are pidJcil some of them tit for re use in 
spite of the heaving tendency of the bottom, 
the roof coal Is brushed and the area left 
ouaupjiorted In a short time the whole area 
caves and the weight on the ttamling coal is 
graatly relieved Then the pillars are r«adj 
fbr further drawing man again re-enter the 
room with mining Aaobinas Again the re- 


tfoat it made toward the room neeka Aiter 
•aeh care, of eonrte. It It diflWnilt to reach 
the tip end of the pillar Bowerer, the next 
cat !■ started as ckiae to It aa poeglble and 
the stamp that is left after a oroasoat has 
been driven is small indeed, for if It were 
wide it would Interfere with the next oave-ln 
Hometimea a shot is used to make the roof 
colloiise By this method recovery Is brought 
up to its maximum In spots it U almost 
complete but 95 per cent is a fair estiinate 
of the average recovery according to the 
superintendent — Coat Kge, 24 19, pp 095-96. 

Centrifugal Concentration. — In connec- 
tion with experimental work performed some 
time ago by the lleno, Nevada, station of the 
Bureau of Mlucs, on the concontration of a 
Einc desdoiBite ore carrying Tonedinm. a 
laborotory slae ceiitrifugal conoentrating 
bowl was dev eloped for extri(cting metala 
from the slimes that reproaent^ the major 
purtlun of losses in the tabic concentration 
of tho dosclolsite ore More recent experi 
meats iudicutu that the bureau s eoucentra 
tor may have a commercial application to a 
neglected field of metallurgy, the concentre 
tiou of slimes that arc not amenable to flota 
tlon, or that it may possibly compote with 
tiotutlou itself in the treatment of some 
ores Improvements evolved have been in 
corporatwl in a design for a amaJl commer 
cinl machine with which further experi 
monts may ba conducted under plant condl 
tions 

Conrersion of Clays to Aluminum Sul- 
fate. — In connection with the develop- 
ment of a simple eht ap process of preparing 
pure aolutluns of aluminum sulfate work 
hail been undortakpn at the Paoifle Expert 
roent Station uf the Bureau of Mines on 
sulfnting clays by various methods Hul 
fate roasting using gases containing vary 
lug nmounts of sulfur dioxide to sulfate 
the aluminum mlicate uf the clays proved 
Impraeticable but favorable results were 
obtniued by treating the clays with sul 
furlc acid A widi series of aluminum 
silicate prudnets was treated at vnnons tern 
pcratiires with differing strengths of add, 
III general iioiirly all the silicates were de- 
composed with fair efficiency at temperatures 
up to 200*0 and with acids containing 50 
XM r rent to 70 i>cr nent anlfiiric add The 
easiest silicate to d!*compo8e was bentonite, 
but many of the kaolins were quite easily 
attacked Feldsimrs are much more resis- 
tant 

Recovery of Zinc in Leaching Complex 
Ores — It haa heretofore been deemed 
impossible to lenrh an oxidiEoil ore contain 
ing n large ammint of rinc silientc with sul 
furic add Hisnirch work pcrformctl dur 
iiig thn prtspnt year by the Halt Lake City 
stHtion of the Bureau of Mluos haa nhown 
(1) that by handling the nxiHixtal ores with 
the anlflde tin mixtnroH may be made 
self suptHirtliig 110 to mid when the rinc 
milfato forme*! is plortrolyii**d , (2) by tho 
use of leach liquors of proper acid strength 
throughout tho process any trouble due to 
soliihh slljefl may he avoided Practically 
HiIn means that the present hydroraetal 
Itirgiml procesH for th* treatment of sine sul 
fide ortH niuy bt eiiliirgtd In its scoiic to 
include uri'i of almost any class and thus 
that large amount of xlnc now being rtin 
into smelter slags nt a great cost, may be 
snvetl 

The Application of the Chloride Vola- 
tilization Process to the recovery of 
metals from complex ores is being continued 
lit the Salt Lake ( ity station of the Bureau 
of Mines Gratifying results have been ob- 
tained on two typea of ores seleeted for ex 
perlmont fl« being most amenable to treat 
nil lit by this process These are (1) dry’ 
silver ores whose high lime content renders 
tlum difficult to treat by tho HoltDcrn 
proeess (chloride roasting and brine leach 
ing) and whose base metal content would 
make Uu cyuiihk consumption prohibitively 
high for cyunidatloD , and (2) xlno sulfide 
flotation cohceutrutos containing lead The 
treatment for dry silver ores was success 
fully norkci] out in cooperation vitb a min 
ing cojmpany on a semi-commercial scale, and 
a commercial plant is being planned Ex 
perimonts made by the Bureau of Mines 
witli the sine coucentrato have shown that 
the lead may bo almost completely romoveil 
by TolatiliEatinn either as oxide or dUoride 
Tlie work was checked by using representa 
Uve ore from Bntte, Montana, and from 
Nevada The process was tried on a semi 
commercial scale at Harbor City, Oallfornia, 
and was found to be auccessfuL It offer* a 
ready means for the alno retort plants to 
remove the lead from the ooncentratea before 
retorting, and for recovering the lead in a 
bag-houM. fluall shippers will aln fold thsiy 
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Tba knife btate 
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Combination 

Kn^^Screwdriver 


ao SS^rent acid bettor Handle of blued 
it««l — bladet carefully mode for real work 
Carpantara machaotet radio (ana bay 
•couit the man or woman around the 
hcMiae all bod thh the handiest tool In tba 
Ut. 

WUl be sent post prepaid for 
only }2 25 on raceipl of your 
cheek or mottay order Fully 
guarantaed. Order today 
Deatari and othera are Intdted 
to write for our proposition oo 
this and other Slmore Light 
alng Chanda ’ tools 

TW StM« ft Ski4»era Mtg Ca 


*2S 

Propftid 



KEYSTONE 

Rust'Resistin j Copper Steel 


KeYSTONC 

®®»aen stS*’'' 

Black and Galvanized 



Formed Rooting Products 
Roofing Terne Plates 
Tin Plate, Etc. 

Secure mui mu no mst’^rtsutanctixom *1] aheec 
metal producU by Intlitind upon copper steel 
lt« excellence to a well eatabliabed meuMurgical 
Uet The proof it coflohuive 

KXTvrOMS Coma SraaL Is an anoy mode by the addi 
tin of a oartahk percentage of Capper to wall made 
Sta^ tkeraby lacreaaindltt laatlod and^nut rcslotlng 
qoolldaa under Mtuniwrvlcacoadttloa ( 


DpeacaUad for 

roobna. aldind gvttdn ipoutliig 

and aU aapoaad sbaet metd work Send (or booklet 
gMnd reaulta ol pealdre dme aed service testa, 

tend TfaMIUprodoctaforan 

nrStaalSheeta AmaricanC 

eyatoae Coppar Bteej Sheets, 
for aUmplag Sb^a (or 
a. Deep Drawl ad 

itvaalaed Sheets, 

^ , .roresWhootngaodSldMProAtcta 


cotverta. tanks* 


Eleetrlcal apparntua. Aatomohlla 8h< 
Htaecv ApSoudXpelle-r 


TAND IW PUTB COMPANY, HtMarik. N. 


ean reoover thdr lead and aave ereatly on 
freistit The lead oxide product U acceptable 
to the aindter trJthout more trcatnif^nt. 

In the Work on Ore Gaaaiflcatlon 

problema ia treating complex lead zinc or«>H 
of the Cocur d'Aiene and other mining dltt 
tricta of Idaho, an improved typt of hy 
draulic clumiifier h&a been deviloiMnl hi 
TnrtnUnrglBU of the Dupartroent of thd In 
terior nttnrhpd to the Moncovt Idaho field 
office of the BurcHU of Mlnea It i« be 
llovcd thot thle new ctaKislfier la more cfli 
dent tlian uny now fit use and that it r«pre 
aenta n HUtinct advance in metallurglml 
treatment The new clanaifier haa been tried 
nut oil a cnmmercihl tHtdu in one of the 
mills with the result that u greutly im 
proved grade of clnKsiheation is being 
eflocted It is believed that tnhli concen 
tratioiia will lie greatly Iiiipro\i*d win n tin 
tables arc fed with good cluNHiflcd mutiritd 
It also appears that with this tvp< of cIiishi 
f)ont]f>i>, gnlt-un and sphalf rit^ may be sep/ir 
atmi on Uhlcn into uuirketnblc prodnetK and 
that innoh of the fltu grinding and difficult 
flotutlnn treatment of cornph \ ktid rim ores 
may bo eliminated 

Tranwportlng Ore by Airplane with 
obfioUte ships or militurv uuicldniN nhiiilt 
into <*omnicrelid cerritrs is u snhjiu 
receives a full unulyais in Eno mtil Mtnnut 
Journal Vol lid, pagts 7PT Hdl! In 

an CKumplo given it was eHtimntiHi that 
asHumlng the distance hetwiM n a intiif and 
tile nearest railroad HblppinK t**nnt tn lx 
tvvinty miles, two airplniUK of tin canliltvir 
monoplune type with It I* lootois sli mhl 
in nn < ight hour duv Hy out wiili sixtei n ntnr 
louds of 120(1 [HJiimh each Taking into < on I 
Kiderution fuel consumption ilepn rnition 
snlaries hangars and flilds and iiitert'^t on 
investment, u total charge eMtimatid lU JfHS 
U day the cost of uiovio^ tJn oi< uouJd h( 
fifty five ctiUs per ton n mile IIiik pliuKs 
would be required, allow iiig oin in reserve 
and It vmuld he neecssur} to kn p in eniplov 
meut oin pilot two mcchauu'H ami one 
helper I ndoubtediv tin r< an nnuiv nnn 
mg dlstrictH whuh arc uripriMlnctiv i b< 
nnise of poor facilities feer traiisportink lugli 
t,rade ore over very innec<Hsibl* t< rrliorv 
It 1 h certain that In soiin of tlnni tin co^'t 
of brhihiag ore out to fin railhead would 
exctcjil the cost of oirpluin freighting 

The Geophone, which helped in ‘^top 
ping t(iL underground milling op» ru(i«»tis <d 
the ( tmiiiiis diiruit tin war is now simni, 
those who UM- lyplosivcs for purposes «ii 
peuci T ntil the gi ophoin was inicntcd t)i« 
listening jnstmimtits w»r« all cUntmid '1 ii 
geophoin is entirely nn ehiinn al Thr in 
(Lrloritv of lln electrical iiiKtrimunts i« fhiil 
tht V do not nsiKuni te» the \e rj faint souinls 
H (irtuln seninei inlciiHirv is iiKHNsarv befoie 
they will operate Uh tin* giHiidion 

somiels NO faint that tin llsP nor bus the ^ 
Hensatioii of feeling reithcr than hearing 
them cun bi eleteetcel iiml HcniratLly ideiiti 
fie el Pin geophenn is eMstntinlly a small 
silsmogruph It wns invenlid }»v the Prriuli 
during the war innl was dLvclopcd hv tie 
Ikiite.d States engIire.erN When the iiisirei 
rmnt is placeel upon tin ground, the Mhrit 
tions set up in the' e artli by any pounding or 
digging will rock tin geeqdiouc The case 
of the instmaiLUt ubrabs with the oarlli 
The hiuvy lead weight HUSpuuhel between 
elastic eiiaphrngms remains b»‘rniiHn of its 
inorrin practkullv mnlionleas The rehilive 
iiiotleui thus not up between the vviight and 
Iho liiH(niment-caMu bin-klos the dniplirngins 
and ulte.rnuteiv compPLaseH mnl ran he s the 
air in the top of the instrutiii nt 'rhlH nii 
vibration is currie^I through llu tube to tin 
(qieriitor s lui (Jeopimms for loiuling 
miners imprisoned after a disaster arc in 
cludeel in tin eepiipment eif the Bun no of 
Mines n^scuc cars Tin v hu\f proved to 
bo of prmtkal \uluc for rough mino mir- 
veying for briugiiig tuiinelN together, anel 
for preventing iiceldentM In binsting tlirough 
SuiHSHsfuI resiilta have ule«) been obtnlueel in 
Iwntlng leaks in wnUr mnina — E^plonue^ 
Anjrr, 1 7, pp 180-87 

That the Coat of Coal at the Mines 

may be r/sinresi in many eases by dO per eent 
ia not theKiry but is bused ou a tlior(Hn.li 
enalysU involving detailed time studhs of 
the operation of loiidlng maciiliies, is the 
coockision arrivwl ut hy Stanford F Thoinp 
8on and nsseictutpa to tlw) U S Coal Commis 
sluti sununnriiUid in sevirul iesuofl Of Ct»il 
Aqt This figure is ooiiservativo and is 
baaed largely on tlie use of the loading ma 
chine If this methoel of loading Is umkI 
lomJing ia performed at a fraction of the 
time and cost of hand loading, undercutting 
coo be porformfHi more systematicaliy and 
(Confinuad on page 1351 
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Ask a 
Fleet Owner-- 

— to buy cheap trucks or cheap equip- 
ment and he will simply feel sorry for 
your Ignorance 


30 Mack tfvcki aquippaJ with S:( Piaul 
/HfJrotdicfiamtanJDmitonSiaB/ fVfmU 


For ■ fleet owner • rct-onJ* have tttoifht him 
to bfWMre the higher coot of the lower prlie 
Duyton Steel WheeU ami t the hlgheat | rh ed 
Many other wheela coat mure 

But neither arc they built to meet conipetl 
tion they are built to ln»t 

Pay ton Steel Wheels are not made uf malleable 
Iron nor of ordinary ateel but are caat In one 
piece of the hlgheal grade Elect rice Furnace Steel 
They are stronger than ordinary wheels— 


government teats and the teats of time have 
proved tiiat But they are lighter also because 
they hove hollow spokes and rfnis 

Light weight — great strength These are the 
attributes that constitute an ideal wheel —and 
they are found at their best in Dayton Steal 
Wheels 

For Strength Light Weight Durability Tire 
Economy Accessibility and Pleasing Appear 
ante — specify Dayton Steel Wheela. 


Buth /or tohJ and ^mumoUc Nrtt and fot atm tiandofd 
flfpt front or root axk 


THE DAYTON STEEL FOUNDRY CO, DAYTON. OHIO 


Dayton 

_ fltttOl THICK Wiioote 



* Tkmt ia «ff«fner tha wilt of fA« Aimimhty for ftmmon bmingm 
to trmool thromgh tha mir at tha tramartdoma rata of fiftoam hUm 
■n Awrr * 

When John Stevens In 1811 applied to the state of New Jersey for a char 
ter to build a railroad he wss regarded as a dreamer and the eharter denied 
Even when raiiroada finally were bull! ritlsena held indignation meetings, 
statesmen orated at length and resolutions were passed 

However the pronraoive element saw the far rcaohiog effects of swift 
transportation and the railroad succeeded It la the progrcaalve element 
today — those engineering and production executives who believe that new and 
better accomplishments are poaslblc—that Sterling wheels quickly Impress. 

For Sterling Orindlng Engineers have demonstrated time and again ths 
new and better grinding results they are able to obtain with Merllng wheels 
These accomplishments can be dsmonitrated only In your plant by acttml 
test snd it Is this test thst we seek 

We scsk It In the same spirit thst snimstes you who tssh for Improrsd 
methods, better rcsults-^nthls common ground let yoti snd a MsrHng Orind- 
Ing Engineer approach yomr grinding problem and aa In hundreda of otbsS 
Inatancts— as In hlatory— ^he result more than juatlfles the effort 



The Cleveland Stone Company 

ClttTftlwMl, N«w York sad Bottoa 
TWSlssllagCfMUgWlwslC*.«TVIki,a sad M ML Otew S^eet, Ckiaggo 


The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Ftdd 
of Apphed Ckenustry 

Condiicud Iv UMAK aiMSBXRC, ClmnlMri Englnwr 


EocaljrptUH Oil aa a Motor Fuel. — The 
AuHtritllnn < ommouwtmllh Govprumeitt in in 
terestins itth If in certain oxporlmcnu wliirh 
hnte been tnndp with the intont of uning 
eucalyptus oil ns n motor fuel The experi- 
ments were performed by Captain ('’ M. 
Dyer who clulma to have estubUsbod that 
eu4 nlyptiiR oil enn be used in gasolino otiitines, 
with flfticient moans of vaporiiution The 
only difficulty is that it will not sturt an 
enginp from cold without priming On the 
other hand, the onJorlfio value is high. Tests 
made with rlitap cars an rei>ortpd to hft\e 
shown that u run on gasrjllne gnre twenty 
four miles to the gallon When the cars 
wore run on a mixture containing half gnso 
lino and hulf eucalyptus oil, twenty eight 
miles wtre obtained per gallon, while when 
run oil eiiculyptuH oil alone, as much ns 
thirty six miles per gallon of the fuel were 
obtiiliiLMl lie states that lucnlyptus oil will 
mix wtll with gasoline bensol and alcohol, 
and that it acts as a decarboniriug agent, 
maintaining the cylinders and pistona free 
from carbon There are seventy (Ufferent 
varieHoB of the euciilyptus tree in Australia 
The nil yields riuigc from 0(l2 to *15 puniidi 
per thousand pounds of the knf treated Dls 
tillutlon Is a Nimple process requiring no 
skiUiMl labor The main difficulty of mnnu 
fiicturt on a large scale would be labor for 
gathering the leaves, — The Chemuyel Age of 
London 

Ethylene and Acetylene aa Anaeathet- 
I lea. — Accoitlinjf to the KUntacke Wochen- 
eehnftf in!U8, page 11? both ethylene and 
acetylene have been used with considerable 
success HR anacHtlKtUs The gases used arc 
|mlxeil with oxygen Ethylene seems to have 
an advantage over ether In that it does not 
have the disagreeable after-effects of the 
latter About 515 major operations have 
been performed with acetylene A mixture 
of forty parts of acetylene and sixty parts 
of oxygen in used A Uttlo oil of pine Is 
odfle^l to hide the mlor of acetylene 

Petroleum Oil from Rosin — The 

anese chemists luive both experimenting for 
quite a long time to produce petroleum syn 
thetically They hnvc had quite some suc- 
cess in making petroleum from flKb oil Japan 
docs not poRHftNH any extensive oil fields and 
BO has to import its oil from this country 
and Europe In the attempt to provide 
means for mnnu fact u ring petroleum from 
natural resonreeH no as to fill the oil needs at 
home, an invoatigatioa was maile to seo If It 
wore not rK>««hle to convert rosin into pe- 
troleum The process has been reported a suc- 
cess It consists in heating the rosin with add 
earth, sUicate of magneHin under ordinary 
pressure Tlio oil thut is obtninoii by this 
treatment, vurleu in color from a pole green 
to a water w liUn It has a carbon intent of 
88 8 per cent and yields on distillation after 
purifiention with sulfuric add, 50 per cent 
of naphthenes 40 per cent of aromnlic aub- 
stances and 10 per cent of unaaturatod eom 
pounds.— r>i/ Patnt and Drug Reporter 

Rubber rellnlold Product. — Rubber and 
celluloid are combined to form a uniform 
mixture, known na celluloid rubber, aoeonUng 
to a process which la described In the Indta 
Rubber Journal The rubber is dlvsolved in 
benxlne and the celluloid in amyl aoetate 
and from tbise aolutloDa there is obtained 
an emulsion by the aid of hexalin When 
this emulsion dries, the constituents do not 
separate from one another In this manner 
a qulck-flrying varnish is obtained, which 
sticks fast to metals and dose but which is 
not very elastic. When aV>ut 5 per cent of 
celluloid is added to the rubber, the product 
remains soft and pliable. When 10 per cent 
of rubber is added to the odlulold, the latter 
ts made flexible and less UaUe to break. 

Peatniction of I^atiniiBi OraMfblgs* ' 
The destruction of platinum emciblM Ii 
olwaya traced back tp dioncea that take 
j^ee in the cbemico] nature of &e mftal. 
ITUs can be prevented by the avoidance of 
utmeceesBrUy high tempeniturea when ignlt- 
tuf predpitatea, etc, in the cmdblea. TIm 


pervious to bydrugun and hydrocqrbona, 
makue the aeoomplishraetit of the rednodon 
process much easier Hence, (n heating 
platinum crucibles in evens, It is of prime 
importance to aee that the atmosphere in the 
same does not possesa a reductog character 
Eor the same it Is very bod to um 

acetylene for beating the cruelbiea at tha 
Ufe of the same is very greatly redooed by 
such practice The ashing of organic oub- 
stances should always be carri^ out at 
a temperature that ia aa low oa possible. 
Ignition of the moss at the temperature of 
die flame of the bluet lamp or in the ovett 
should not tuka place until all the carbon^ 
accoua matter has been burnt oft. Fusod 
I alkoliofl alkali carbonatea in the presonee of 
sulfur, likewise cyanide of potassium attack 
the platinum crudbles very strongly at elo- 
voted temperatures For briber detolla see 
Chetniker Zeitung, 1928. 

Waterproof Paper and Board. — A proe« 

ass has bwn patenced for the oumofaotnre of 
8 water resistant paper or board, in which 
the paper is Impregnated with a mixture of 
a wax soap, sneh aa potassium or sodium 
creolatfi, with a binding medium such os 
glue or casein alkali and formaldehyde, and 
a filling substance such as barium sulfate, 
cakium carbonate or precipitated oluminum 
hydroxide Colonnl fillers such aa metallie 
compound of anfiine colors may be used 
After drying the surface Is rubbed down 
and smoothed by calendering and the pores 
are closed in this manner To produce a 
goo<l insulator, the material is aooked in Ua* 
seed oil train oil, paraffine or other oU or 
fut before smoothing \ harder product is 
ohtuiuail by uniting two or more Uyert of 
paper with iron rednate or other ladlke 
substance mixed with a little oil, and lm» 
pregnnting and finishing the product as 
above described —The Worhf# Paper Trade 
Review 

Patent litigation, Ita Caaaes and Ro* 
ftultH. — ^The causes of patent litigation 
most frequently lie in defats In the patent 
Itself It flhonld define the Invention ^arly 
and not too broadly This will be done if 
in the case of chemical and metollurgiea] in 
volitions the patent chemist is given frae 
hand in the preparation of the claim and the 
spoHfication Competent examiners in ths 
patent office are most essentiaL Courts 
should have technical advisers. Two in 
stances of hnrdships worked by dodsioni 
In patent litigation an given in some 
detail In one case, a patent for a thing 
rcHlJy novel, but too broadly cUimod, was 
declared invalid In another a patent Um 
Ited in ita language but covering a novel 
and valuable disroverv waa at first dedorsd 
inv allrl and not infringed and on appeal was 
sustained but rule<l by the majority of the 
court as not having been infrinf^.— From a 
paper read before the Milwaukee meeiit%g of 
the dmcricaa rhemfcfll Socieip 

Tennie Properties of Cotton Tanu— 
An invoudgation wan carried out to doter^ 
mine the effort of important yarlaUes. lodi 
as moisture content, temporatare probOgsd 
heating and lubrication on the tonoils prop- 
erriea of cotton yam Two distinct varietiM 
of cotton were studied, using an apporatos 
which permitted of obcu Cemperatare and 
humidity control It was firand that np to 
about 12 per cent moisture, the tensile 
strength is Increaaed, but beyond this even 
soaking in liquid water produces oo farther 
increase in strength. Increase in tempera- 
ture from 20 to 140 degrees caooed a de- 
crease in tensile strength in the caae of dry 
yam of about 40 per omit At anygivM) tem- 
perature and humidity, the feenafle value of 
pracecally a resultant ef dte two effects 
alone. Baking the yam at 1^0 dCfreea cauti- 
grade for elf^c days eaiMsd <m& a iUghC 
decrease In the strength, Nt at 140 degiM 
centigrade the rate of decreeae waa rapid. 
Solvent extraction of the yam tima remcflting 
tha nataral fata and waxes, catised an totteaae 
in the teasOe strengtii of approximately 80per 
cent, trfaile the addition of eastor ell te ^ 


compounds of platinum with oaihon, sOioon, I 

boron, phoephorio add, etc., ate formed by I 

tiie reduction of the aalt whidi eom m y n cea i the ortf£ia 
a^ a (^paretively high tcttperatore. The fmoidbee 
ftet, that ptatinvtt at that temperature if '^ooMy 


reduced Its tentile 
but not down to 
yam.— Paper real , ^ 

e/ the Amdriqm Ch im l e e l 
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Onr Paycliic Investigation 
Advances 

(Continued from US') 
pbeDomena of miy description whntppcr 

There remaina the Haim that thiH failure 
was due to bm] paycbir cotiditloiiK Dr 
Veochio rattilo^od mich — l)»e Ion*, oint 
occupied in ^e tying and the nWt and 
character of the uiuUoiice If ibia siiiinR 
wore an isolated one, these claims would 
both deserve tlie most lorloiis attention Hut 
thu tying oonsumod more than an hour on 
both prc\lous sittings and only u littU more 
than an hour and a half on tlila ont Nino 
was not visibly affteted by the nddidotml 
delay, which w^emed intnimlcolly not of such 
vital importance as to make the diift ri nee 
between tlie rosnltx of tin fintt tao gittinf^s 
nnd this ono As for the nudteuee much 
the same thing may be tnild ITiere were 
more than 20 people present^ but there were 
only two or three more than on botli pro 
\ious occasions There were some pr<^ent 
who certainly made no contribution to the 
I»rvchlc atmospliere and some who iiiight 
have been charge^} with an unfavorablt of 
feet but the same was true In praeiically 
the same meainro on both evenlngn wInn 
wo got results. 

1 write this part of my narrative before 
the sitting of (ho 21at, to expedite matters 
with the printer For tliat sitting wi plan 
tests which may well settle tbi thing bevond 
reasonable doubt But regardltSM of this 
Iksuc or of the nature of our Mub com 
mlttee’s report we plan to gi\« Nino a f < w 
Hirtlngn in Jannary before a very oarefully 

and earefnllv limited group jiift 
to see what happens At such sittings tbi re 
will be no Question regarding tb* Hultabdity 
of anybody present As to the tlm« spent in 
tying that is something tlse If the tying is 
simply a bluff or a meaiiingteRs cen iiioni 
we ran get it over with in a few iniiiiiti s 
but if it is to be taken siriously um ii clock 
against the normal use of the medium s 
blinds and urma and feet nnd Um th it must 
obviously consume enough tinu to gi\< a 
(houghtlcNS partisan wbat he ngurdK um 
ground for protest 

At this point I may i^cll interpolab somt 
general reninrka basi*<l on th< three sittirigs 
so far d«.s<rihe<1 Neither Nino nor nnj of 
his controls is supjHiseil to smak any hm, 
hall or to umierstand any Nino 
when undergoing Dr Block a p«vHio pliv«icul 
examination could not tnki the HimpIcMt 
command without Dr Vecchio’s tninsJation 
Cusapia had no better control of our Inn 
giingo In till face of this got (putt 
often a simple etntence in Dogiish from thi 
cabinet — “Ob, yi«“ ‘Wait hve ininnti'i 
and (ho Uko Even more frequunlti (hire 
were indications that I'nghHh was nndir 
stood Thus when the wliistk whs blown 
for the first time, I expressmi mild concern 
lest the police respond to the blast and 
Valladino (speaking in hit own tongue) re 
Joined that if they <lid she would ehasc 
them off Many mo<liiimN to be snn (h 
liver messages in tongins that are strangi 
io fAcm, but In aueh easis th< foreign ian 
gtiage Is always that which is native to thi 
control of the moment Wlint wi got from 
Nino WHS speech of nhirb neithi r ho nor 
his control was oapahh and llnde^Btnndln^ 
of something that neither of them Im sup 
posfHl to undcretand— a very vita! dlffirenci 

Even more inreOBtlve was an incident of 
the second sitting We were displaying nat 
lessnew over the extreme prolongation of 
the dead end of the seince, and in thin inm 
nectlon PaIla<llno informeil us that it wan 
10Ji4 Inquiry ahowod that it was r^alh 
1049 The slight error might have been for 
given and the item accepted as significant— 
had It not been for the fact that at 10 4''> 
Mr Lehmann had oonBuItwl his watih and 
gDDOunoed the time, quite audibly 

Inddentally, there were at least three sup 
porters of the medium present, aud all of 
them would have ignorotl this very pertiimit 
fact had they been permitted to do so Asid* 
from the obvious face value of the incident 
this wUIlngnew aeemed to cast grave doubts 
npOD the accounts of the things that Nmo 
does In Informal sittings with his frleinls 
thera flcerai no reason to credit hJs rJrrlt 
witti more accurate obaervation in our ub^ 
aence than In our presence. This is not nt 
all extraneous to the qaeatioii of Ninos me 
dlumship, as at ftrat glance It might appear 
to be nir with these very people, and them 
aloDe» originates the sogfUtlon that Nino ts 
g me^nm. 

Daring the second sitting there occurred 
g Ti^ant East on the trumpet My eecre 
tarr# in MWlng the gloves on the medium 
(Obnfimisd oe papa 



T he fiist iron made entirely from materials 
produced withm 100 miles of St Louis was 
turned out in quantity on July 21, 192^ Con- 
verted into steel ingots and plates, this St Louis 
product IS now being used by plants in the St Louis 
industrial district at an enormous saving in transpor- 
tation over Northern ores 

Ore fiom Iron Mountain, metallurgical coke from 
Illinois coal, Missouii limestone, are used in making 
this 10()% pioduct of the St Louis district Iron 
Mountain has ‘ come back’' and is making St Louis 
the nation’s newest great steel center. 

Hidden Riches Revealed 

Millions of tons of ore lay hidden m Iron Moun- 
tain since mining was abandoned there years ago 
Pioneer non men who tiansported ore with ox teams 
over plank roads to the Mississippi River thought the 
ore \cin had run out Recent excavations have un- 
covered the secret of this mountain of 60% metallic 
iron 

St I ouis recently solved the coke problem by 
carbonizing Illinois coal with the marvelous Roberts’ 
oven Revealing the hidden riches of Iron Mountain 
was the last link of the economical manufacture of 
steel from materials wholly within the St Louis 
district 

It IS worth your while to investigate conditions 
in St Louis Let us help you solve your problems 

6 / Louts ts a good city to 
hvein.uork %n and play %n 

Send for one or both of these illus- 
trated booklets, “Industrial St Louis” 
or ‘ St Louis — The Home City ” 


snouts QIAMBERoiaiMMElia 

SLlOUtS. U.$.A. 
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“What a\diale 
of a difference 
just a few cents 
make** < 



the difference 

between put an ordinary 
cigaiette and die most skillful 
Umd m cigarette history. 

FATIMA 

—a mtld cigarette 


RADIO 

FOR 

EVERYBODY 


Austin C Lsscnrboura, Mnnafing 
Editor of Sciontific Amancnn, has 
written this book on Radio to give 
in understand able form ths fascinat 
mg aid# of Radio while explaining 
its basic principles 

You can take this book to the fire 
place, and read and understand the 
very start of Radio Broadcasting and 
receptionSt the experiments and final 
construction of the magic machinery 
of It alL And you can take its 
pages to the work bench as your 
guide in hookups, additional Im- 
provements, etc 

Avoids technical parlance, goes 
straight to the heart of Radio and 
gives you a working knowledge 
Revised, and in 8th edibon, $1 50, 
postpaid $1 60 


m 

PSYCHIC 

ADVENTURES 


Has a "spirit control" ever talked 
to you without cessabon for two 
hours? Have you ever seen your 
self in a psychic photograph sur 
rounded by "spirits"? Have you 
ever had an "apport" brought in 
from outside barred doors and 
windows? 

J Malcolm Bird, Associate Editor 
of Scientific American, as guest of 
Sir A Conan Doyle m England, re 
cently, was privileged to |Hay Sher- 
lock Holmes at private seances in 
London, Berlin and Municht and has 
hare set dovm his experiences in a 
bock thst IS both thrilling reading 
and a icienbfiG treatment of the 
psychic science 

What does it all prove ? The seances 
and scienbfic tests lead the author 
to some very interesbng conclusions 
backed by scientific proofs 302 
pages, price $1 $0, postpaid $1 65 


Scientific American book* are dependable, 
lucid and intereeting a* the magazine iUelf. 
Read booka that iutruct while they entertain. 

SdENuncAMERm 


Otir psychic InTcstigatiMi 
Advancefl 

(Continued from pope ISS) 
hfld bren nearly asphyxiated by the garlic on 
his hreuth The trumpet voice, otherwise 
iiiartkulnte, earrM the same message , three 
male sitters In Its path and fairly close were 
fairly bowled over It seems unnecessary to 
inqnln whether this were celoalinl garlic on 
PallaHlnn's breath Nur Is this mutter a 
trivial one The trumpet voice is supposed 
to be Independent , and any evidence that it 
comes from tlic inetllura's throat is distinctly 
pertinent. 

At one sitilug secretly introduced an 
Italian interpreter, who verlAcd without re 
servo mv impressions that in Ur Vecchlo s 
ctiiiveninHon with FuliHrlino there was noth 
mg vliicli ht fuileil to translate 

Only tuo or three times did the voice 
attempt anytlting etidential Most of what 
was Irkd In this direction rciolvml about 
l>r Ourrington H previous association with 
the control she exprtssul pleasuro at meet 
ing him Hgnin, retnnrkeil that shi was now 
duhig hcrtulf what the spirits used to do for 
htr « te But there was nothing which 
Vocchio would not certainly know and 
tliroiigh him piesamablv Nino During one 
sitting hIu rf'iniirketl that Dr Carrington 
was not present It reqnir«l more effort to 
Aiwiire one’s self that Nino did not know 
this than to get the same assurance with 
regard to any other of the control’s state 
ments 

Some a<xiUHintnucc with psychic llternturt 
was indieatwl whm die control uNked (on 
the first tvening) whither Dr Prince were 
tlifiro, and proinlmMl that next tame Katie 
King would visit us 

Individual experiences had with Nino by 
Dr I’rinee Or < arrington and myself had 
led to the rather <k finite siiggeMtlon that his 
trance was |,enu1ne ho thot even if the 
mantfeKtntlong were demonstmtod to be engl 
neered through iiurnml usl of hU hands and 
feet and mouth thtre would be an interest 
ing (|U08tloii US to whither they were in any 
sense Hubjcitivilv imvchie As far ns our 
award In concerneil we should not have to 
discuRs this nuestion hut ns a matter of 
scientific inti rest we should want to discuss 
It. kVom the first thLrtfort we muds 
everj effort to ndliTt data regarding the 
preiisc (buraitir of the trance and it was 
largely for this purpose that we enlisted Dr 
Block s aid 

Dr Bloik examlnetl Nino with the utmost 
care before tin first sitting He found him 
of doeidedb hjHlincid type nud extremely 
suggestibk \\ ith Nino's eyes fixed upon 
the point of Dr Block k nose a fountain 
pen WHS held in various positions in front 
of, beside and Is hind his fnoi His answer 
to the question vi hither lie ircnld see it or 
not was almost ewtirclv a matter of sugges 
tlon , thirc vvns no dlfTnultv at all in getting 
him to insist that h< cinild sie it when he 
obvioiislv conliln t or that he couldn’t when 
be obviotisly otnild Similarly when pins 
were stuik Into his calves he failini to feel 
any pain when told that he didn’t and folt it 
whun told that he did Dr Block was quite 
certain that he eoiilil himsilf liypnutiiEe Nino 
with tht utmost ease if only tliey had a 
common basis of language in which he might 
address him 

On the basis of Ukhc obnorvntions, Dr 
Blocks opinion tifur the first sitting was 
that Nino was in u self hypnotic condition 
of Bubmirgid pimonnlit} ihroughunt the se 
unco This is nnotlur way of saying that 
his tnmee was genuine It would mean in 
simple terms that Nino Is thoroughly sold 
with the idea tiint when bt i» tieil up put in 
the cabinet and h ft alone thi re in thi dark, 
ho goes into n traiif'C- Bo sold that given 
these eonditinns hi promptly hypnorires 
himself into « trance state Tie would carry 
nndirwith him knowledge that in the trance 
Btate he iKMianis Palladino wdth occasional 
lapses Into the identity of his brother or hi*) 
mothir also that he Is expected to do what 
he luti with the physical apparatus pro 
vldeil Thiae suggesrlons he would apply In 
his state of altircd eonsdousuess and in 
addition anv mpicst which Dr Vecchlo 
might make during the Made© would be tie- 
ceptwl ns a further suggestion, and met if It 
were physically possible to meet It Nino's 
convulsive action after being picked off the 
door at the end of this firat sitting wot 
regarded bh decidedly evidential of the gen 
ulnenesa of his trance 

At the end of the series I>r Block was 
inclined to mmlify hts opinion He was still 
oonvlnced that Nino wM in genuine sel^ 
hymmtlc trance at the end of the seance, 
but pointed out that we had no evidence at 


all of a troode ooaditioa deerimg the Monee. 
Dr Block applied the usual tost of pro- 
ieeting the beam from a ftoidiUi^t into the 
eye of the patient, holding the Hda open 
for the purpose. This was done in the 
prwence of Drs, Powers and Steoroa, ahd 
after Dr Vecdblo bad begun to bring Nino 
out of the trance Dr Block was more 
favorably disposed toward the reoclt than 
the other physicians. Drs Powers and 
Steams objected that the eye-batl was not 
entirely motionless, as it should have been 
to make the test an unqualified aucceau Dr 
Block urged that under the circumstances, 
this should not be extieotcd . that It was suf 
fidently rigid to demonstrate the good faith 
of the trance. The pupil was conceded by 
all to have made ilb adjustment to the bright 
light thrown upon it 

Drs Powors aud Steams agrefa) that the 
medium was a hysteric, and even mentioned 
dementi A prnecox. In tostlng out bb pbysl 
cal development, Dr Powers a huM person 
btdit like Conan Doyls and certafnW WPigb* 
ing will over 2(K) pounds, bore his entire 
weight upon the horlsontally extended arms 
Ilf the m^lum and was still unable to break 
them dowm or bend thtm appreciably Nino's 
cliest developmotit la extreme also Houdini 
was verv much impreiwcil with his build and 
said that Nino had a better physical equip- 
ment for escape tricks than he himself 

Nino often sits, scaled Inside n cheese 
cloth bag his hands and arms being fixed 
before he goes in, and the roping t<> the chair 
being done outHidu the bag At Dr Vecchlo s 
HUggeHtion we hud planned such a bag for 
our final sitting and in thU connection we 
had prepurisl Hcveral very effective tests 
Nino never asserts himself in any way—in 
diHHl, ill the event of bis winning our f2600 
Dr \ ecchlo takes it for granted that ho 
himself will get the money and keep it 
Accordingly when Dr Vecchlo telephoned 
that Nino refused to sit In the bag 1 had 
difficulty in believing that the refusal came 
from Nino But there it was, leaving us 
with five hours In Which to revise our pro- 
gram 

It developed that Dr Vecchlo wanted to 
bring Nino s Hcnistomofl gloves and costume, 
and tie him himself He wanted the chair 
friMtcnn) down again, and to save time he 
asked that we do this In advance It was 
thus mad© poHMible for the first time, to in 
stall electric conturtH under the chair with 
the uasiirauci that they wotild remain oper 
utlve W e decided to prooeeil ou tills basis 
pins scmpulouN scrutiny of the bomls before 
and after 

Dr Vecchlo s work was in some respects 
gooil, in others poor Over the usual under 
garment Nino wore a bathing Jersey and 
long loose trousers of th« some stretchable 
material Tht Jersey was low and loose in 
tlic ncik but being aloeveleas it forced the 
sewing of the gloves to tbo undershirt sleeves 

The gloves were canvas — eaiuer to get out 
of til an wool and more likely to retain their 
form while empty but giving loss freedom 
if they staje^l in place 'Hio arms were 
bound togctlur at one point only where the 
wrists ovt Flapped here a wire pussotl aronnd 
six nr eight times, and was supplemented by 
a strip of cloth Both wcm tight, but left 
tlip arms as free as those of a pair of sois 
sora witii their irfngi* beurlng point. On the 
other hand, the whole OMembly, in the event 
of complete escape by both arms would be 
less rigid while awaiting their return than 
one involving coat sleeves and a wider dU 
tribution of wire On this rock Nino split 

Ninon ankles were now tightly strapped 
together and securod with a padlock — ex 
cellent as far as It went but leaving him 
still to be fastened to tbo choir In doing 
I this, the ropes were uwnl In excessively long 
I pieees, which w ©re passod end repassed 
about mfMiium and chair and (hair and 
rnedinm, with effective knots only at the 
very ends, Ivon without playing off of 
slack there waii considornble fre^ro of loo 
tion for tht arms onaembly and the chest 

I take it that Dr Vecchlo 1e quite honest 
III so underestimating the necessity for im 
mobility of Nino’s Imprlmned arms, and of 
hlfl ohsst and shoulders. 1 un not ao sure 
that it was with good Intent that he tried 
to get Dr Prince and me to give a blanket 
endorsement of the tying We both felt 
that Nino could get bis hands free only by 
breaking something but that he had on 
alarming degree of movement without getting 
them free. We insisted that we could en 
dorse the tying only after seeing what It 
looked like ot the end, and thla Dr Vecchlo 
a(veptad with rather bod grace. 

The seance waa slower tiian osaal, 50 min 
Qtes elapsinc before the first raps. The In 
tvrvs] between the raps and the active phase 
(ConMnwed on pofre iS9) 
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Lafayette Bhrd. at First St. 

CkM D«lrok'« btuUatewMr 


400 PLEASANT ROOMS 

A iMdtr among D«trolt'B fineat hotala. 
Port Shalby is ths choice of traveUrs 
who know the anufuel comforts end 
conveniences enjoyed by our guests. 
Rates are notable for considerate moder- 
ation Servldor Service. 

Convenient to rail and water terminals. 
M. C. Depot cart stop close by 

Tht hoitl that made Detroit 
famous for hospitality 

a. H LamoMDr Ja. Sent B. Ferwiaa 
bocretaiy 1 reaaurrr Mantmrr 



(Birmiida Ooe <'« OJtefaS ContnuS g fai eiw*) 

BERMUDA— 

Playgronad of Eternal Spriagtimo 
{A irwws# Y*»rtf T*mS4rMtmr» »/ fff*) 

OfUy B Days from New York 

j^^SaiKogt Twke Wcddy 

From New York. Wed 
and Sat 

Landlui: pM«nitrre directly 
at Hanilltoii Dock tivoldlns 
delay and incoriven fence of 
tranefer by tender Tit keU 
00 eitber Steamer In 
Burlon^ unta^jualkd erprei* 



Oil bornlns 


wpice via Palatial 
SteaiXMire 

S. S. “FORT VlCTORl A” & 
S. S. “FORT ST. GEORGE” 

£aM J4 OOO Ton» DUpUrenent 

No Passpor^ HotoU 

Drivlnf etc. 

ST GEORGE HQTOU St. Oestiea, ■ eneeda 

Plneet CuWne and Swvloe Tennis. Golf 
Masnlficent TUed Sw lmwlnt Pool 

West UedftM CruIsM 

DeUshtmi cniieee to the Oetni the Carlb- 
beas Sea. Salllnt evtiry U days. 

FURNESS BERMUDA LINE 

M WUi^ St. Y«rii 

tr Aar UmI VmHh AaMl 


Sdentifle American Direst 

(Coafifittcd prem pnge IsT) 
effldently drilling ia done by elertric drllla 
hauling is BimplUlod and trips enn tic sched 
nloU more defiultoly and haiilajn iHiNtAi re 
duced leaa timber is umkI rotif fuUa 1 <'«h 
readily becauae of npeed of proRresa tmd In 
longwnll work less working room is re 
quired roncentrutloii of wnrlcnigN produiM a 
large tonnage in amall iiroiiK nmpi rtion nnd 
eiipeniffluu bdiig more effrctin beottiiKi of 
the smnllpr urou kept active coNt of tnn k 
oquipmtnt and malntcnmiee is reduwfl by 
huving fewer rooioM or if longwull is proxubnl 
by having im roomn whut#*v#r eoxr of drum 
ngo if* reduced by tin Hmnllir active nrou 
coat of vt-iitlliitioii is Jowi-rcd for similar 
rt axons (Xixt of plant eouHtnn tluii pi r ton 
Hiul inainUnanoe is rediu'cd l^ riusoii of the 
(larger pfraiuction p* r mini wn«ti of <*oul is 
, lessened bv larger recovery safety — thr moat 
i imiKirtant factor m inlnidg — i-s inerensid 
I In the New Kniskopf Method of 
Blasting, by which a 30 to 40 per cent 
soving in cxplonivcs la mudL and ns ninth os 
SO per cent more lump coal piodunHl, a long 
pressure chamber is formtd bv the oxpnn 
siou of the gum s after the detonution td the 
explosives This nsiilt in nttuint>tl bv tb« 
use of a 6uc grained roik tlunt for HtimminR 
The dust is compressed by tho t vploHitm and 
doses tbi bore hole so tight Unit u punor 
sack placed directly in front of tin hole is 
not broken by iho shot This ImiK presauro 
chamber provides the most favornble shenr 
Ing lines and mnsequentlv inokea ir possibb 
to U 8 © a minimum of explosives — Lj.plosncs 

Nngr f 1 7 pp 181*84 

General 

The EconomicM of Trans Atlantic 
Linera of Various Lengthn formal the 
subject of an uiiulvsis whkb leads to tb* 
conclusion Chut fur Un greatest return oti 
investmuut today dit (MK) foot ship is tki 
Jogi^l choice a vessel of this length k*^ing 
about seven ptr cent |Kr annum return 
on iovistment If o n turn on investment Of 
about 3 per nut would !h sufhcient uli 
owner would lx justifies! in designing bndd 
iug and opi rating u vcsjol of 700 foot length 
The construetion innl opi ration of any vessel 
having a letigUt exceeding this can not be 
Jusdfied from an American private owiiLra 
point of view under exiatiug cuinlitions 
There are very few trips In the veur when 
tho 900 or lOOO-fwit ship will approach ch 
parity 111 passenger inrrving perform aucts 
and during the rest of the year these vosstlfl 
wiU not carrv nnv more passengers than 
say, the GOO or 700 footers It may there 
fore be said that world conditions will have 
to improve vcr> materially before the KKIO 
footer is an economic probabllllj for illlnr 
a F^ropiuu or AnuriLuii compaiij althim b 
less HO for tin. Kuropeun -Marine hna and 
Flkipping 4f/c JH H pP 769“G.3 

The All-metal Hull for Flying Boats 
is antuiputeii as a standard future disij.n 
ni'oording to n writer lu ifetef fnduntry 
The problem of duralumin nlrcraft construc- 
tion had been upproneheil in various wavs 
by different Furopeuu and American <*on 
structorfl with more or less success It 
sccmwl to tho eiigin^rs after sriidylng tin 
Bituation that tlie mistake most geiifrallv 
made was that of using too thin mttid vH 
the tnaobinea di signed with this thin metal 
were always compnrntivelv henw 1 ikui 
further annlyxing the gitnatinn It was de 
tided that tht reason for this was the fa» t 
that the skin or plating was iisrsl for vovir 
ing ouly and in most cases was not eni 
ploywi as a strength member It was de 
tcrminml In the neromarinc hull cuiistnic 
tion to use u thick enough skin so that it 
would not b« euti{l> damugeil nnd to make 
tbiB skin take the loads ImposiMl upon the 
structure, the Interior bracing or friinieg and 
longitudinals bring iiscfl as Htiffenlng mem 
bcps only to carry the loads to the skin 
Accordingly in tha hull propi r it was de 
rided not to use any melnl thinner than 040 
To the surprise of nil ccmcenied it was di0 
covered that the assembled figures indicaud 
a structural might lighter by 100 jioiiDdfl 
thttu the weight of n similar wooden buU 
TTia problem of water tigbtouss was over 
oome by the use of canton Banncl and as 
pbaltum iiiterposod between the thlcknesseft 
of metal There seems to be little question 
but that this alloy flying boat huU construc- 
tion ia here to stay and It Is only a matter 
of time before all aircraft will be built of 
metsl as is the railroad equipment of toilnr 
and that this metal aircraft will be as far 
superior to the old type wooden planes as 
the new steel Pullman coach Is superior to 
tho old wooden passenger car — The Metal 
Ind^ 21 12, pp 471^78. 



What Is It Worth 
To You 

TO KNOW? 

Many times a da> you fact situ- 
ations that compel you to draw 
upon your reserve of knowledjije 
It may be in the office or amonj' 
business associates, it may be at 
the club or m a socia) gathering 
It may be in any of the activities 
that make up every-day life 
What IS It worth to you in influ- 
ence and leadership, in dollars 
and cents, Xo meet these demands 
without hesitation? What is it 
worth to you to be the wan %vho 
knows and win the admiration 
of your friends, the respect and 
toiifidcntc of your associates? 
Your siietess and satisfattion in 

life rest so lirgely upon youi reserve of 
know ledge that you must in your own 
interests have readily available smh in 
infilhble source of knowledge ax THE 


NEW INTERNATIONAL 
ENCYCLOPAEDIA 

The powers suiiimoiicd b> Aladdin's lamp were 
puny compired with the power of knowledge 
iviiUblc here 1 he magic larpet could not 
tarr\ >ou to so many wondrrhd lands I he 
w isdom uf Solomon cncoinpa.ssed but an insig 
nihcant part of the knowlidge stored up here 
For III the twenty tour volumes of this work 
five hundred hrillnnt vholars have recorded 
all that the world his ever thought f>r done — 
nil the knowledge gamed since the beginning 
of tune 

Americans Great Question- Answerer 

This is pre eiiuncntly America's reference work, edited by Americans for 
Anuricms Kctpteil ns tiu standard authority in over ten thousand Amer- 
icnn schools nul librnrics, m dnilv nsi m government departments and 
courts ot hw Surely a work from which you can draw the mental power 
that w ins success 

Afajy We Send You 
Tht$ Interesting Booklet ? 

‘THE MAN WHO KNOWS'' 

It IV a pn>fu‘*cl> illu'itratrd little Ixjok containing brief but 
significant Monev ot thret of hivtorv s grc'Ucvt ihanciers^ and, 
in addition A Little Stnrv Atxuit \ou It is an illuminating 
book which >ou vviil tlioroughiv enjoy and from which v»xi may 
get a suggestion of real viluc m >our larccr There in as well 
full information about The New Inttrnaiional Fncyclopacdifl. 
how this great work has been developed and what its actual, 
everv dav value will be to vou I hr couptiu brings the booklet 
with our oimphinents — no tSYst or obligation whatever 

DODD, MEAD & COMPANY. 443 Foortk AveBoe, NEW YORK 


DORD MkAR * <0 
441 Fourth Avr New York N V 

Send me without e*)Bt or ubltasthm s copy of * The Mui Who Knows,** and full InfunnsUoa about 
‘The New Inlemntiuiial Fnpyclopiedfs ' 

<8. A s^uy 
« « 

CUp sad Stefe 


Nam# 

Strept Addrfju 
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a post card — 

A «lr aoa D*p«. 

and we will send you free this 52 page 
catalogue of radio sets and parts It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
am explanation of successful hook ups j 
and circuits j 

You will be amazed at the low pricea/| 

Ward's quote “A complete tul^ seta 
having a range of 500 miles and more, ' 
includmg tubes, head set, batteries, and 
antenna equipment, as low as $23 50 ” 

This catalogue contains everything for the expert and amateur Complete 
sets and every improved part for building sets, aU the most up*to-date de 
vices — at the lowest possible prices 

Headquartsra for Radio 

Montgomery Ward fls Co is headquarters for Radio, selling everything direct 
by mail without the usual ‘^Radio-profits ” Why pay higher pnees? Ward 
quahty is the best and the pnees will often save you one«third Everything 
sold under our Fifty Year Old Guarantee, — Your Money Back if You Are 
Not Satisfied Wnte today for your copy of this complete 52 page I^dio B^k 
WHts tm MSf hMM nmmr—t rmu* AMvms D«pt. 

CUMge Kmmu Oty BuFmai PRnlRa4«Or«. 

NontgomeiyWard & G>. 

■Tli> Oldest MailOwkrHouieiiTbdsyeieMoit h qS i 'ojti v a IS 



Cunningham 
Radio Tubes 


r-10lA— 5 Volli I 4 Amprm 
fllaine>nt 1^6 r>0 

r 29»— a Volu 06 limp pry 
Battery Det and Amp l(t 60 

C 800- f Volts Gas Content 
Detector , 16 00 

r-ll 11 Volta tSamp Dry 
Haltcry IVt and Amp Rp*- 
plal Bfiae |0 60 

r 12- RLmilar to C-ll with 

Klandard base $6 60 


PATENT NOTICE 

C ummtfKJk^m tmSfs «Tf 

fn-0^ 

mnd *tAtfs isntr i •»»</ 
PtmitHT iMenMit /tf*- imaUnr 
rr/rrow/Mf*/ mnd €nt*rt»%nm*nt 

Ahv 

Hktr Mst will 6 / an tmfrtngtmfM 



RADIO TUBES 

The Superior Tube 
for Radio Receiving Sets 


/Cunningham Radio Tube 
Type C-299 U a Detector 
and Amplifierof the high vacuum 
type, dciigned etpecially for dry 
battery filament current supply 
The special filament in this tube 
draws a current so low that as 
many as four tubes may be read- 
ily operated from a single Kt of 
three standard No 6 ary cells 
The ideal tube to use in your set 


Th^ care oPrratienefMdk model ef ReeHp- 
tnr 7 ttSe u fully expioimd in our now 4o-^« 
A adto / t*M Book Ctftoi may to ottomod 
h undtMg Urn cente to omr Son Frmncitco ^ee 




Homs Offtcsi lU Sscond Strsst 
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Radio Notes 

A Review and Commentary on the Progress in This Branch of 
Rapid Communtcation 


A Low-Priced Loud-Speaker — $10 list 
— has lately boon placed on the market by 
the manufacturer of woll known heod 'phones. 
This loud spenker !■ of noat construction and 
la said to have a rienr, resonant, mollow and 
realistio tune Bcqiiiring little more power 
than the usual bond set, this loud-speaker 
can be used with the usual reoclviog sot and 
two-stage amplifier 

Long-Distance Reception writh Crystal 
Detector is reported by Frank Helnning. 
radio oflloer of the steamsblp "CsUfomian^’ 
With a galena crystnl detector, Mr Heinfiing 
intercepted the NAA station at distances of 
from 8500 to 4100 miles Confirmation of 
these results has been bad from the Bureau 
of Navigation With a Telef unken type 
B-366 single-bulb set, Mr Heinfiing copied 
the Qerman station POZ at a distance of 
5500 milei and also received music brood 
oaited from WOO of Davenjmrt, la, in the 
Pacific some 2500 miles away This receiv- 
ing set makes use of an arrangement which 
does away with the filament oud “B" bat- 
teries. 

Many So-Called "Bootleg'* tubes are 
now appearing un tbo market and are being 
offered at lowi r prices than the standard 
tubes. Furth* nnore, in general appearance 
those tutKm reHi mhio quite closely the stun 
dard tubes, and nro said to have the same 
operating choracterUties It would seem that 
the indeptudent tube manufoctarers, despite 
claims to the contrary, couki not prcaiuce 
tubes of the thonateil filament typo, with 
extremely low current consumption charar 
teristics, beonuse of the inherent difficulty of 
msking the si>rrial filament. Beports from 
users of independent tubes are generally to 
the effect that these tubes are not as satis 
factory as the standard tubes 

' The Myers Tabes — those characteristic 
tubular \aeuiim tubes with red and black 
ends, fitting iuto clips after the fashion of 
the usual curtridgt (use — are now being made 
in Montreal, ( anada, and may bo obtained 
from some dealers or by mull These pibea 
ha%e long been known for their high effi 
ciency, eaperiully for audio frequency am 
pllfication and radio frequenty work. At 
present the Myers tubes are being made 
In two types the dry battery tube 2 Vi volts 
and one-quarter ampere and the universal 
tube which operates on either three dry cells 
or storage battery The tubes are now 
coated with silver instead of being famished 
with dear gloss as in the past 

Run-Down "B** Batteries are often the 
cause of iinsutiMCactury results with a re- 
esivlug set The best manner to test out 
“B” batteries is by means of a voltmeter 
with B rending of 25 \o]u for taetlnf out 
22V& volt units, and a reading up to 50 volts 
for testing out 45 volt units, ^^eotrical in 
Btmmont mnniifucturers have not been slow 
to realise the need of inexpensive voltmeters 
for this purpose, with the result that such 
meters may now be purchased for os little as 
$2.50 One manufacturer has developed a 
special meter which may be placed In the 
usual peep-hole of the radio panel, and which 
senes to gi^e the “B ' battery voltage or the 
ourrent eonsumption of the filaments 

Capacity Shields have been widely used 
In fibe past for eUmlnotlng or rsdudng the 
troublesome capacity effect in regene rati vs 
dreuits. It Is now claimed that capacity 
shields should not be employed, in that they 
decrease signal strength and broaden the 
tuning Instead, the builder of a radio set 
should see that all Instruments In the tun* 
Ing assembly such as coils, oondeniera, vari- 
ometers, variocouplers and so on have the 
ride next the panel and the shaft aide con 
nected with the grounded side of the grid 
battery cirmiit Audio-frequency transforartr 
<»rss some times need to be groonded Hana* i 
faeturers of regeneraflve sets generally do 
away with shields by placing the luductiiaea 
units some distnnee away from the panel, 
and using insulator conpUngs between the! 
dials and the instruments. 

Directed Radio Wavoa for broadcaatfnf 
are predicted by Marconi bimseK. Aa the 
result of numerons experimeati with directed 
radio waves. Marconi has oome to the oon 
riurion that this method of oommunicatioQ u 


not only highly practicable, but that It anist 
bring about far greatar effideAcy* In ool 
laboration with G 8 Franklin, tbs treat 
inventor recently conunnnleatod over a dis- 
tanee of 2250 nantloal miles with consider 
ably less expenditure of electrloal shergy 
than la generally need. Mareonl has be^ 
led to believe thpoagh Us recent fcoooess es 
la directed radio, that owners of crystal 
seta In the United Statee will aoon be en- 
abled to receive messages broadcMt from 
London, becanse all the radio energy wOI be 
sent out in one dlrectloii thus IntetiBUying 
the rignals in reoeivttrs lying within that 
beam. 

Short-Wavo Rriay Set — Agsts the 
General Electrio Company haa scored s 
marked advance in radio broadoastlag, this 
time in the form of a shortwave relay aet 
which may be transported to the scene of 
church ser^ces, banquets, dramatic perform 
anoes, and so on Instead of depending oa 
a tolepbone or telegraph line betwoea the 
scene of activities and the transmitter of the 
broadcasting station, the present set trons 
mita the radio program to the broadcasting 
station, where it Is picked np, amplified, 
and turned over to the usual transmitter to 
be broadcasted to radio listeners. The abort 
wave relay set broadcasts on such a low 
wave length that it cannot be Intercepted 
with the usunl receiving sat It is said that 
this rebroadcesting arrangement does not 
affect the quality of speech or music and 
that listeners have been nnable to detect 
the use of the short wave relay set in place 
of the nsuaJ wire link 

A New Type of "B** Battery developed 

by the engineers of the BurgoM Battery 
(^mpuny marks a distinct innovation in such 
butteries This battery baa dlmenrions and 
weight which coincide exactly with the 
standard Nn 6 dry cell commonly used for 
filament current The now battery is « 22^ 
volt “B" buttery It is 0 Inches high, with 
a base 2% Inches square. The temlnal 
connections are brass binding posts at tbo 
top By an ingenious method of construction 
the flt^n cells, individually Insulated, am 
placed in a vertical porition in two Inner 
compartments These compartments are ar- 
ranged one above the other, and the whole 
is enclosed In a non metsTUc, non Inductive 
waterproof container The electrical capacity 
of the battery at two mUU-amperes Is about 
500 hours, which places It In the group of 
so-eslled medlum-ri^ *TJ** batteries. 


The Importance of Ck>od Inmlation is 
not fully roHlUod even at this late date 
Manufacturers of inferior apparatus and letM 
sdU make nse of wood aa a s u ppor t for In 
struments and terminals. They even go so 
far as to gi\'o a wood pane] or baae a coating 
of nice black paint, so aa to convey tiie op- 
tical illusion of good luBulation However 
radio-frequency currents are not dooeived 
by block point and, if anything, such ^nt 
causes greater leakage than ever Receiving 
sets ahouM he insulated with the greatest 
care. Only bakelite or similar material, ai 
well as hard rubber, should be used for 
panels and for terminal blocks or strips. The 
antenna circuit, too, should be earefoUy in 
sulated. It Is sarpriring how rinrive n^o 
frequency currents can be Even Insulated 
wire win not keep radio current In place, so 
that glass, porcelain or composition inoula 
tors soonld be freely en^loy^ Otherwise, 
a marked decrease in eindency is found to 
take place, espodolly in damp weather 


growing j 

tivity, Iti 


In popoJ^ty, because of its teS^ 
tivity. Its far-reaching scope, and Ite utmost 
simiHlolty The usual Mutrodyne set has 
two stages of nwUo-freqiHtiey, a dsteetor, and 
one or two stages of audio-frequency omplt 
fleation, making a total of four or tubes. 
Oi^ three controls are usedt two of which 
do most of the work while the third fdoHies 
and strengthens the rignals. In the oorreetiy 
eonstmeted neutrodyne reeriver, therO U no 
distracting whlatle or distortion The te- 
SBorkable feature of the neutrodyne reesivar 
la (hot the same stations will tom lA ^ 
after day with tile tarns odjnstmaatd of the 
dires diob^ so that the twsr msfeStr has to 
<hapt the various stotisiM seeDcdtnt to the 
reotegs of the tibiae dlolA sod from thqi 
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tUn^ w tin aUttonf wa b« toned to bj 
idmplir vetting the dinle to the chart num- 
beta. Aa for aeteedTltjr. the motrod/ue, 
operatint ht a enngeated radio aectlon eoch 
aa New Tork Oit^» readUjr tonae oot nearby 
atattoba to idok ap tong-difUnee autlona. 
When it cornea to dlatanoa, a properly Qon- 
vtroeted nentrodyno rooetver in New Tork 
Cltr plok up the Padfio Coast broud 
eaatiar atadons at nigbt as a fairly regplar 
performance. 

Farnitnr* Radio» ao called, is becoming 
more and more popolar Virtually all the 
leadfnf radio manufactorera are now turn 
ing oqt radio aeU made In the form of at 
tractive furniture. Thoa the self-contBlnaii 
and attractive ftimitnre radio ant is finding 
ita way into the living room of the fintiit 
home. Instead of being relagatod to some odd 
uorner as in the past, when it required mussy 
storage battery, a maaa of batteries, and 
a mase of unsightly wires. The fumitnre 
radio move la an excellent one and a ill no 
doubt do more to give radio a definite place 
in the home than anything else However, 
there Is the ever-present danger that fumi 
ture radios may become more furniture and 
less radio ^at is to say, there are already 
ample signs that the radio end of some furni 
turn radio sets Is not wbat it should be 
Too mn«h attention is paid to making the 
set look attractive, and too little to radio 
details Furthermore, the wish Is often ex 
pressed by the pnbUo that the mannfactnrom 
of the btgheet grade and most sfildent radio 
seta put their highest type radio sets into 
fumitnre radio form. After all it is the 
radio set proper, and not the beautiful JaC’ 
ubean period cabinet, that brings real pleas 
ure into the home 

Standard Frcancncy Testa.^ — The Bu- 
reau of Standards la transmitting special 
signals of standard frequency about twice a 
month. The signals can be received and 
made use of with the average rociivlug set in 
the general territory east of tlu Mismiuippi 
These special signals are of use to toshng 
Inboratorics, tronsmittlng station operators 
and others In checking wave nieters and ud 
justitig transmitting and rcceiting apparatus 
The accuracy of these apcdal signals is 
better than three-tenths of 1 per cent All 
transmissions are by unmodulated contlnu 
ous wave telegraphy A complete frequency 
tranimiasioo Indutlto a general call, a stand 
ard ftoQuenoy signal, and announcements 
The general call is given at the beginning of 
the right ratnuto period and continues for 
about two minutes ThU includes very long 
dashes with tho call letters W^W intervLU 
ing The announcements arc on tho Hiinio 
frequency as tho standard frequency signal 
Just transmitted, and oontnln a statement of 
the measured frequency An anuouncemont 
of the next frequency to bo transmitted is 
then given There is then n fonr-mlnuto In 
terval while tho transmitUng set is adjustwl 
for tho next frequency Tho scbedulo indi 
oatee that signals will bo tranemltte<1 from 
11 P bf until 12 32 A M Hestem Btnm) 
ard Time, on January 21 st, Pobrunry 5th 
and 20th. 

Interference la on the increase, espe- 
dally in tho Now England and Middle At 
lantic States, Indeed, evening after evening 
radio programs are senously marred by radio 
telegraphic interference. It appears that the 
greatest totcrference comes from certain ship 
and shots and Navy radio telegraph stations 
emtdoylng tlis 450-meter wave length, which 
falls in the middle of the broadcasting wave 
length range. The Radio Club of America, 
the ploneor radio amateur organisation of tho 
world, has taken up this matter and is ex : 
erting every effort to put an ond to tho 
present very oneatlsfactory state of affairs. 
Two operating companies have been using 
the dfiO-meter wave length and causing seri ! 
ous Interferonoe with radio programs One' 
company has indicated its willingness to 
abandon the 450-metcr wave length, provided 
its competitor do Ukewiec Another sonrer 
of interference is from the shoro stations 
operated by toe Navy Steps are now under 
way* with a view to having the commerrinl 
stations as well as the Naval statlpiu than 
don the widely toned damped radio trans 
mitters In favor of the sharply tuned con 
dnnous-wave transmitters. Another source 
of tnterfer^noe is toe rc-radlstlon of regener- 
ative sets in the hands of inexperienced or 
carelsss operator*. In truth, this Interfer- 
ence la toa most scrldtw of all, for one **ham** 
operator eon, with a ragenerative set, spoil 
toa profrasna for other rMeSvers eeottored 
Of«r « wid* area* QiwoUoe sagbiea cause 
ookstderohlo I&to»f*ton«e, beoause of toe 
Ignition wMch oets np radio waves. 
An^ Wting la also n ncottfte sooroa of totor- 
ftroMo, 
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This “C” Battery is a Wonder Worker 


Y OU can make the loud speaker respond 
With a new fullness and naturalness of 
tone You can save mont v by adding months 
to the life of your B Bittenes These 
things you can do by u'^ing the new Eveready 
''Three as a C Batttry 

You already have an A Battery for the 
filament and a B Battay for the plate A 
"C Battery is connected to the third element 
of your vacuum tube the grid, affording a 
OMitroI that is marvelous in action on audio 
frequency amplifiers 

As a ‘ C Battery the Eveready Three' 
prevents distortion and excessive flow of 
current from the B Battery, lengthening 
Its life It IB a wonder worker that saves its 
small cost many times over Connect it in 
your audio frequency amplifier and note the 
difference Full directions on the label and 


in How to Get the Most Out of Your B 
Battery, 'a booklet on B and C Batteries, 
sent free on request 

This triple use battery can also be used as 
an A Battery in portable sets Light and 
full of pep Its third use is as a B Battery 
booster 

Use the Eveready Three — a tested 
product of the world s leading electro- 
ehemical battery laboratory It serves more 
radio uses and effects more economics than 
any radio battery heretofore developed 

If you have any battery problem. Radio 
Battery Information Headquarters will solve 
It for you Write G C Furness, Manager, 
Radio Eh vision, National Carbon Company, 
Inc , ai6'2i8 Orton Street, Long Island City, 
New York 


NATIONAL CARBON COMPANY, Inc, New York — San Francisco 

Headquarters for Radio Battery Information 


CANADIAN NATJUNAL CAOBON Limited 


Tumnto Oouno 


eVEREADi 

Radio Batteiies 

-‘^ejlastlon^ar 
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These and many other radio 
makers use Formica panels 

n ADIO engineers of the most famous set makers all over 
^ the United States, after carefully testing all matenals 
offered for radio insulation, have standardized on Formica 
exclusively More of them use Formica than all other sim- 
ilar materials combined 

Tbit universal preference of the men who know is supported by experienced 
amateurs everywhere, and by the vast majority of radio dealers 

Standard Formka panels are available tn individual envelopes Special 
sixes may be bad quickly B« sure to ask your dealer for Formica 

Formica la used in allent automotive timing geara by motor car manufac- 
turers and for replacement purposes, gears snd pinions for industrial use, 
In many kinds of electrical insulation, in pump valves etc 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue, Cincinnati, Ohio 


ORMICS 

Made fiom AnhydmD Bakellte tesins 
SHEETS TOBES ROBS 



Name Your Purpose 
—Worn Do the Rest! 


I I you li^vr a special motor 
prfiiih m to sol\e Ut us 
know about it Just tell U3 
how tht motor is to be used — 
we 11 do lliL rest I 
UUMORl motors rdiiging 
from 1/40 to 1/4 b p will 

meet your rtquircmtnU just 

ts tlTKnntl> as tliL} hast aidtd 
fUlur manufattiirtrs in c<pup- 
ping tiuir luotor-drutn appli- 
imis with an unfailing trou- 

bii frit* powir unit \nd bt 

lausc of this inbuilt (juilil> of 


dcpcndalnlity, >oull find that 
these sturdy motors pos^c^is 
a known rntrciiandising value 
that will proie of real assistanci 
in marketing )Our product 
Wc invite your inquiries — so- 
liLit difficult hard-to-nicct 
specifications If >ou bcHcvc a 
-iprcialiBed knowledge of frac- 
tional h p motors and their 
applications would be of assist 
ance to you, just write our Ad- 
visory Department Ihis serv 
ice IS free to all who request it 


WnOONtm SUECnUCOOMPANT 

486 S MxtMrtk StTMt IUmIms 

DimoRE Vniveaal HOIORS 


Our Psychic Investigation 
Advances 

(Continued /rom pope 15^) 
wax alxo longer — 20 minute*. The acHr® 
phnee laxted H mlnntca and wnn the moxt 
brillintit wo hnd had I dexeribe only the 
item* not previousiy experlenoed. The ntiRp 
of the third sitting xppliex equally to thix 
one 

There wux a groat deal of what Dr 
Veethlo doxcrilMHl as blowing upon the mr- 
tains and blowing of thera out Into a bulge. 
Most of ns took this to bo rather atroking 
uhd pushing with the trumiitt It wax very 
^lokiit ultimately the table was upset in a 
MpiiHm of tbiH sort 

After prolougotl ringing nno of the bells 
wiiH pltobeil out of tlie enWnot. Palladino 
ali<*clflcnlly named Dr Veeohlo to pick it up 
and thrust it innidr tin eurtnlns uh it was 
taken from his hand, this was gently slapped 
giving him the same impressions that he 
would have got from a flesh anil blood eon 
tact He asked that my hand be dealt 
I with similarly and Kiisapia promised but 
under continued rilnluders she fnileil to make 
good 

For the first time wo got band clapping 
from within the cabinet for the first time 
(see below) there was reason to impiiose 
that both Nino’s hands were free 

Tailing oflF was mneh as In prevdoiis 
sittings A \ioIint outbreak was followed by 
Iieuee with Palladino speaking more fro- 
quintlv than before Sin began to promise 
UN npiMirts and all sorts of wonderful 
tliliigH I whispend to Mr LeHcarbouru that 
this orky of promises was a sure sign nothing 
more wouhl happen I>r VeOehlo seemeil to 
know it too abandoning his clusi watrh of 
the ciibint t, he swank about in Ids chair and 
engaged in aidmated etmvenintion with an 
Itnliiui Msitur bLhind him X UlmaUly he 
begun to ask Fusiipiti if we might terndnato 
the dtring and affrr thr ringing off proeess 
had run for ^7 mitiutin In got hi r affirum 
tive naawer 

Now at all sennoeH there is delay at the 
start, to get the forces going, and at the 
cm? to gi I them toned down so that the 
control nuiv safely Inue But with a high 
grade imdiuin I hine nevir hud these in 
tervals run Inlo siii h major fractions of an 
hour nn with ISlno and n»\er setn such com 
plete snsiM nsiori of arth ity T think it fair 
to siiy that tins stnoigly suggests the long 
and difficult proctssca of (seii|s from the 
bonils and r» turn then to Particularly oh 
jectlonnbh 1 “ tlie wait of from 4<) minulej* 
to an houi attir ciLnlMsij renJiris that 
Hpiiikiiig practiedly thi hi ance is o\er 

hiitiring the cabinet to examine the bonds 
wt finiiid win^H and ropLS subHtantiidlv nil 
distnrbid with one important exci ptiim 
I^iops tiuit had pasfuHl alxnit the du st and 
npi>er arms wire now down nt waist and 
elbow ri Hpi»ctli rly whore they would hamper 
moiemirit iiiithir of th< parts abo\p thc«c 
JointH nor of those bilow Initially they 
were not liMmi cnouKh to haie fallen down 
unless grentlv stretclied bv violent straining 
That this could h nc bun donr whs indl 
culid i\pf nmeiitally a six iuiJi piece of the 
rojH. was hngthened half an inch by one 
Wgonms ]nill of im hanils This rope in 
cidintnily was one of the things brought in 
liy Dr Vei'chio 

^Mlln wo cuine to thf mediums actual 
gHmiitil'i one slee\c of his uiidemhirt was 
Hpindled ai>oiit Lis arms like a hoi k that 
hnd belli twistiwl in h<ing pnllml on making 
two eompli te tuniH bitwHii wrist utid 
shoulder This giiie the Btrongest iiossibk 
1 MUggcstion thst he had been out and in 
again — 1 know no other way in which it 
04)Uld hate been so twisted in fact The 
othi r hIoch showed about three quurtfrs of 
a full turn The body of thi shirt was cn 
tinly iinbuttonwl, the buttoiihohw Hhowed 
iuduntions of ha\iitk been violently 
wrronchnl rather than optncil imturHlJy and 
at least one button had been yunkin) off to 
be found on the floor Tht right side of the 
shirt was mihstiintiunv in its natural place 
o>er the medium’s chest , regarding the left 
wing little could be seen with the jersey in 
pofdtion other than that it was xerioiiBly 
displace! ! 

A mo\e to investigate this farther afforded 
the first visible iudiontinn of onr Interest in 
the xhlrt It was meU without the slightest 
warning or iircmunitory symptom, by what 
was plainly meant to Iw taken for a viohnit 
epileptic fit Dr Steams stated categorically 
that the attack was not epileptic, at least 
two efiscntial symptoms being absent and at 
least one irreconcilable one prSwnt It was 
pnrely hysterical , consdonoly or inbcon 
Hcionriy, the fact had been noted that «x- 
aminatlon was about to treapOM apou critical 



Afery true! 

rotor ptafs totted 
atends’-no *‘shorts“ 

Now wben It ootMS to eoodeosm rssi 
radio bugs can appredsU this nmff 
slumlniim piatesBecursly boltyl across 
to isBurs uniform air ipaot between 
the plate*. • fivaplaU vemi ' 
**clesn cur' toning btavy 1 
end pieces make a rli ^ 

’^■hons* Mcsute It i 
pUtc* to touch. 


vernier but thst ckMS not prevent th* 
real radio rascal from having It 
wra pp ed up to teke hone^thla very 
right AndUtcr thing this price la- 
«judee dial mod v enu er knob. 
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THE SCIENTIFIC ELECTIHC WORJta 
D«ot.r SOfTOaMAA-* 

jMbntsHbuf 

'HamWOahbek 

Radio the wooderful saw Srowlng profoeeloe offers 



you a gtorioiM opportunity — bU moMw, laaeinallne 
boura. ■ reai futuret Wooderful new course 


work aaay I 

prapsTo* you quickly In apare time at hom* 
radio esparts Mip to ilva you pradicri work 
iVrhe for Free Book, 


plied hw 
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Natloaal Radio Institute DsetMBA WasUattM,D C. 



Burgess “A” Battery 

Introduces a New Silent Partner 



BINMOI BffriIRTCDNPiailV 

aNsiNesa* DRYBATTBNiU M*itua*oTuiwNe 
PUtmtUOKr • RADIO lONinON TOUCRHONK 
•susaAkaALnosVMSiHAaaiaTftueTDum etwaao 
LADORATOMSa AN* WOaXat MaOWOM WlSpeiieiH 


POAirr* NIATaSA VALID ANOWWMSea 
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*’W r«al 
bakelitc!'* 
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.DIO 


H ERE'S the 6ne«t piece of 
radio apparatus of its kind 
you ever aawt 

The new fmOn-mfUm Gen- 
uine Maroon Tube Con- 

trol Unit combing thefoUowinK' 

^9 hlfh mdc 6 or 35 ohm rhooatot 
— m preciuoD-buih 400ohm potantlo- 
m«t*r 

— «ln|l1e hole moantlng 
— omoothly working moy ng partk. 
'-attpcrfor deetgn end ftnieh 

Oo to yoor dMddr't today and aak 
to aaa this new pleca of apparatus. 
Examine it for yourself with care 
Note its high quality and big value 

Tear DmIw Stock* 

fROST'IIAIMO 

Your local dealer can 
■^ppiy 7^ 

rMtrRAMO Appa- 
ratus, including the 


FROST 


■ J«ck», 
, Rbeo 


Plugs, Sockets, 1 
ststs, Potentiometers, Adapters, etc. 

He guarantees fMSl^nSMO to give 

Mti^actioa 

HERBERT H FROST. /ne 

HnrVvk CHKAQO KuwCHr 



SOUTH BEND IJkTHES 
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Charge 'Yovr Radio or Auto Batt«ry at 
Homo for a Nickol with the 


E’^SSlif&'dS^.Sd^ 

nuMy Up* V^MfRW u Od# x m n tarn ni n> x 



FREE 

casting atatiiw and 1 

tmist Oft iha GOLD SEAL 
*1^ y«w ■» «»«»«»« ^ 

r Uiuakas good. 


•OMalMauMMidMMsOs Miiann>ida,Owhiwi a 
♦i^aowidlewe W‘t0ws» awOOw 


ground — and the means available were ut«od 
to prevent tide. 

Prevention, howerer was only temporary 
\\ hilft l>r V(«!clilo and Mb Bocretnrv onimed 
Nino w« t(M>k the liberty of cavcHilropping 
We uerc rewarded by noting Umt part oi 
tbo “miming proociw conaiNti fi in putting 
his gnrnirnta in onier Wo learned tlnit a 
subBlantlnl friictJnn of the left side of biH 
shirt wn« rcvemetl into n wort of balloon 
effect find jammM down the left aleevo nloiu, 
with his arm \V o noti^l that the nafi ty pm 
which hod ongitiully Juliud the jerety nn<i 
the undershirt, in the middle of hm buck 
hnving lost its grip on the jerHey but kept 
hold of the ahlrt was Mahaf^id fniia tin 
neighborbomi of his elbou W u said lafthitig 
about all thin — end ueitber did the docti r 
It Is not the first time M hua tonnivofl in 
the uttempteii siippreiwioii of (nldtiice un 
favorable to his medium 

The canvas gloves were wet on the out 
side, where the perspiration witli wbuli the 
medium whs liliendly onointed itiidd not 
have pcuotrHteil We also fotiiid teeth markn 
on the canvas, 1 'he bells which alone of all 
the Apparatus wire well snltetl to the r*e«p 
tlon and prew nation of thi. lioKi r print 
Mhowed n liberal aprlnkllng of tluMi^ns ap 
pnrently they alwa>H do when it In lalnviii 
that the meillum has been able to fm ii 
hand 

At the beginning, the sfoond chair vvitli 
the nfipunitns won 21 liicht-s fnan the 
mediums knee At the end it hud hi.i ii 
moveil to within Id IneheK The tel! tale 
light in tlio next room had n»ver flickered 
proving that at no time had Nino taken hiN 
wiight out of the chair Wo liavo venfieil 
I tporlmontnllv that tioil ns hi was nt the 
tnd but with both arms free In could havi 
got [HiMSi Hsion Ilf the otlier chair wltlioul 
coiitradiiting tho evidence of the lamp We 
have verifiml that under the Hnine conchtions 
he could do everything that was done He 
would have to exercise n litth iiigmuitv in 
llie onunlpuinfinn of other obji els uitli tin 
tiunitHt hut that is nil In ordir for ihr 
im|Hissihility of moving the midinraH cliiiir 
about the ruhiriet to bt slgnifiuint the two 
(.Iiiiirw would have to Im separated by a full 
vani ut the VI rv most 

More gciiLrnlly everything that wan done 
at any of tlie four sittings we can do ^ivin 
the degree of freedom which the presmt uar \ 
rntive suggests the medium had in eiuh mi 
Btanee The mnnbers of tin isiminillei ami 
their outshh coimiilt'tnts on uiiunliiionN in 
fiflini, not alom Umt no evidmci is pn 
srnted of the gnnulnemss of the miinifi-Hlu 
lions bur equal Ir that goml evhhiice is pn 
SLiitwl f*»r regarding thtm us having him 
produMil by normal use of thi nnshuin s 
aiiatomiinl apparatus 

As to Ninos trailer no smb isunph ti 
ugroement exists Dr Bha k is struiiglv iia 
pressrd with the f m t that, whutiver we 
know about his conditnui at fhc en<l w< 
have no evidence nt nil ngnrding Iiis comli 
tlon during the sitting Hi fids that for 
one in aetun) trance clean eut fniiiltn'i of 
nssoeintinn would be impnsslhh~in this n 
spect the larson In trance ought to be hki 
the dreamer who OKsneiates familiar and 
unfamiliar things in tin wildest and most 
absurd ways without ever n aliring tin ah 
tturtUtv until In wakes Tin dernngemeal 
of thfl HBsocintivp faenlHes lien implnil 
which Dr Block thinks ought to exist in 
(ronfmwed on pnge 

Remolding Oui Civic Clay 

iVonUnued jrom page 90) 
each part of fooh property lui*,hts of tlic 
buibiings on it lluir front tard and mt 
hacks widtliR of side yards numbir of fara 
illcN in each hulhhug home occnpiitions 
street widths griideti and pavements nml 
trees The nutnre of this data and the irn 
mmiso amount of time and thought exiionded 
on it go to show that city planning haa in 
deed become u proftssion niul that every 
thing under Uio sun that pertains to thi 
work is critictdly nnnlyred l>ctisloDM art 
not loft to “I guess Instead they follow 
dirtctly from tho study of the promises 
They are like Hoivlng for x — there is oin 
answer and yon got it 

From tho 4f)0 little mni>s a map of Un 
whole city was ilrawn on which tho existing 
use of each bniWJng was chisalfiod by wdor 
This map showed at n glance the extent to 
which Boning without any directed efforts 
already existeil A similar map showed in 
a corresponding manner the dessificAtfon of 
bnildinga ftccordlng to hoighta, sotbacks 
yarda, lot widths and lot depths 

Tt would appear that In doing all this de 
tailed work the city planners were earning 
their forty tboaaand doUara. These maps 



Oncof the plantsof the Amt rlcan Public Utilities 
Co reports a saving of from $100 to $100 per 
month in diinurrsge alone with their Godfrey 
Conveyor to sjv nothing of the wiving effected 
Jn enabling one man to unload thrlr tool, at a cost 
of from five to seven cents a ton 

What the Godfrey has done for thia firm, it 
will do for you Write for t>ur vuluable book on 
coal handling Ask for Bulletin A 23 

GODFREY CONVEYOR COMPANY 

blkhart Indiana 
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Movies in theScientific American! 

Why ccriamlv, wherever there is an important devel- 
opment in any of Americans industries or enterprises, 
the 8ri«nfiiic Ameriran sends its reporters to gather 
the story on the sjHit 

In the case piclurod above, Douglas fairbonks has 
Mdved the problem of camera mobility with the travel- 
ing platforms and crane-like elevations — a problem 
that has long puxzled the engineers and construction 
experts of this industry*. As such, it is Interesting to 
the ScicntiBc American reader. 

^teel men and construction experts are writing the 
pages of progress in their Industry; engineers arc 
building greater projects, inventors perfecting their 
ideas, aviators and shipping men are continually hang- 
ing up new distance records; the psychics and psychol- 
ogists are deep at work In their fields; explorers are 
opening the tombs of antiquity and roaming un- 
charted paths And the Scientific American is a com- 
panion to all these works, a reporter of every develop 
ment of practical importance 

The subscnpUon it $4 a year Fnter your sub^rnption 
nou and ue Hill be glad to rnail you gratu the January 
issue for your unnpietr years fih 
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New York N Y 
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Rncloaed plaaa* And M for my aubaorlpiloa to th« SefratMte Ameriova fcr 
on* y«ar front date January Imuc to be Inoludad gratia. 
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and the sonlng ordinance Uiat followed from 
them had to be based on a sdentlfto study 
of conditions, land valass, methods of oon- 
•tructiou, looflt foahiona in buUdins and the 
bulidinf code In order to make up a com 
moD sense protection of property and give 
minimum liurdsbjp to Individnola 

The aouiuK maps, now in tentative form, 
indieated each building which was contrary 
to the Boning ortllnance for the district In 
which it found itself located, by special 
colors and symbols, so that they stood out. 
The districts wore then readjustod so os to 
reduce to a Enlnimvun the instances of non 
conforming buildings. The function of the 
city planner working on an existing city 
is not to make n perfect plan for that he 
seldom can do but to make one that comes 
only fis nearly so as is reasonable, consider- 
ing that diangcs cost money 

Tho rtonntng Bonn! of the City of 
Springfield next held conferences and went 
o\cr every detail of the onlinance and map 
They further made triiw into the dty to 
study the mnttor on the spot They wishod 
to assure themselves that no consideration 
hud betn overlooked The {icople of tbo 
city studied the onllnonce and maps and 
discussed them with the Board Several 
muutlia were thus gi^cn to their coiisideru 
tion, (or the Hoard wlsheil to be sure it was 
right before it went ahead The care given 
to the work and the time allowed for free 
discussion wcri an assurance that the city 
had loiiktHi l>«>fore leaping 

Then the Board mlopttsl the ordinance, pre- 
sciitMl It to tho city council Informally for 
rmlsion then formulJy after rcvi»io 7 i It 
was printeil and set before the public 30 
days and finally tmfiwcd and became a city 
ordinance 

But zoning was not by any means the 
only work done for Spritigiitld h\il!y as 
long and painstaking studies wtre made of 
the city trnihe Mmi>s were made nnd re 
ports compiloil Vgaln lengthy studies were 
made on the subject of railroad stations and 
track reh>ciitioji also on tlio matter of try 
ing to pro\idv an adequate public school 
athletic field 

All of this work was done in a careful 
tliomugh and often plodding manner In order 
to osHurc a scientific Job The city planner 
did not hinc to begin exactly at the bottc^rn 
of tlie pile however for he brought to 
Springfield tJio Invaluable experience ho 
gained on doing many Himllar jobs for other 
commiinitics Instead of attempting to 
settle its own problems Springfield oslleil 
in expert aid from outside And despite 
the fees tlic city plannera thus earned, 
Springfield without a doubt aaved money 

One Law Tersns Fortj'Eixht 

{Continued from page 96) 

Hon nnd several of party control His 
department is thoroughly on its toos in every 
respect but the rode under which It has to 
operate J« u fearful and wonderful mess 
Th<rr are two separate organic Acts, the 
'Trnffir Art^^ and the ‘ \futor Vehicle Act." 
ProHiimahly beoauw the former Is older ond 
WHS originally self sufficient, lots of thing* 
are found In It which one would expect to 
find in the other and, for some reason less 
Hear the rovtrsc is also true There is 
nbHulutely no way of guessing in which of 
these two Acts a desir^ rcgiilAtion will bo 
found 

This would be hud enough, but It is made 
wiirso Both ALta art printod in the one 
pamphkt each followed by oton fnrfca 
The index to the Truffle Act folia at tho 
physical end of the btKjk , and it is suf 
fleientiy large and Imposing to pass as com 
plete Only after having rtffletl the pages 
and discovered by oeddent that there is an 
other index in the middle of tho book, at 
what turns out to b« the end of the Motor 
Vehicle A< t does one learn the donble- 
borreUed thnracter of New Jeivey's motor 
cskIc and siistiect that the single Index at 
the rear of the book doesn't cover the en- 
tire ground Until one makes this dtaravery, 
It is obvious that important provisiona of 
tho low are more Impo^hle of location than 
if the bo<ik had no index at sH— they are, 
apparently quite miming. Incidentally, the 
two Acts taken ns a whole are mtserabty 
codified, overlapping repeatedly, so that no 
Indexer In the world conld make their oon- 
tenta easily Accessible. Wien one hem 
learned the poculioritiee of thU booklet, one 
feels obliged, even after findlnjr an Item in 
one Act to man the Index to the other for 
further onsetmonts on the mum svbjeot 

To skilfal codification of the Uw 
skllftil Indexing, the Mlaooari pamphlet Mff 
a clear lead over aU tfie otben. Vennopt 
and Masaachoaette ahow adnrirahU toderia g 
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of a poorly oodiiled maM of law The New 
Jaraey in^coa, for that matter, taken in 
dividuaUy, deaarva the aame compliment 
The Mbdiiran pamphlet deMrvea a special 
paraffTEph of commondatloD — mingled with 
some regret that the chap who dJd *uch a 
good job didn t incorporate a few obvioue 
betterments. The existing motor code of 
this atate conshiU of a largo number of ikc 
tioM from the oodtSed general law* of 1011 
plus Tariuua amendment* plus a quantity of 
separate and additiomU acta puaeod at vari 
;OU 0 datofl since 1015 The bfioklet is cum i 
piled In the office of the Secretary of State 
I and instead of merely stringing the uddl 
j doual laws along chronologically the com ^ 

I piier has endeavored to put thorn in a logical I 
order Barring the fact that the logicnl | 
place for some of them is somowhLre in ihol 
middle of the matter abalrnctiHl frLun the 1 
1015 code, while he has plucdl them all nfti r 
this material he ha* done a good Job and 
he has supplied a very fine inmx that maki** ^ 
the whole content of the code extremdv 
aoceaslbie. \Vhero the eectlons of the 101 *» 
code hu^e been amendetl note is mad< of . 
this with refertnee to tlio year and uumhirl 
of tlie amending act , which i* edtnirnhlr | 
except that It Itave* one with tlu Husph nm [ 
that the umendment has not been inronwr | 
atad into the text, and with no way of diH 
proving this snie by Benr<liing the lathr! 
half of the booklet and noting that tioru of [ 
the cited ampiidlng act* appear* there But i 
where thU poniphlcteor bti« fairly creatp<l a | 
standard fur all other cmliflcrs of motor law | 
to follow is in the iuflertion after varlouH [ 
siK'tJons of the law, of citations to caais niul , 
official opinn)na bearing upon the pnudiuk 
ti.Kt Most of these are Michigan dcciNions 1 
hnt a few come from outside tlio state Hone 
are *o complicated that the pamphlet man | 
lias not attiiiipte<l to suTnmHrlr.e their im 
fKirt, referring to them nu rely by narat iukI ' 
date most of them are Bufficicutly siinplr m> 
that he can indicate what bcarini. thi v ha\* 
niK>n the test of the law The eiitin l)o«>k I 
let contains i>4 such citation*, and its valm 
is inercusewi by tin m b(>und all CKtimati 
A numl* r of the motor cotie tiiiiiiphii l> 
carry on the drat page or tw«» it dlMpInv of 
the more vital features of the codt, in qnnk 
aud snappy lunguugt of some sort 'i in'* i'- 
probably a good feature, though it mii,lit h< 
argnml that It dlierts attention from lie 
provisions of the law — netH*sftriiy niiineroiiH 
— which are not thus displayed 

U ell h t us suppose that through mum 
millennial chance all our States shutihl real 
ify their motor laws proptrly publish tlu m 
in attractive pumpiiletN skilfully iiidixid 
and placard them afti'T both tiie t onnccticul ] 
and the rennsylvanlii uchemes Fffort to aid j 
the motoriMt could go i»o further >tl iti 
would not have gone fur enough An Aimr 1 
Icau driver of jeurs* exiHsricnce ran aft< r j 
a short stay in rngland, force him«< If to | 
drive on tJio left of the rend hut unlrsM* 
ho stays in Clnat Britain for a long tilin' ' 
he wlU linve narrow cscujks, suffi r liornbh 
scares cspociullj at night when Im m ns lights 1 
hurtling tovrard him on liis ‘wrong suh j 
and he will be reni>o!\Bible for Hearing a 1ol I 
of eminently correct British drivers out of, 
their seven hcdhch — all without bisKimiug a ' 
flmsbed left hand driver If ho stnviHl loiii, | 

I iinngli to become thl« he would have to go, 
through the whok buslnon* again, on n i 
turning to a right handed country 

Between no two of onr StutCH is Hun 
nnjr such glaring single point <?f motoriuk 
iflivorgenco ns there is botwi'on Pnglund iiml ' 
[the rest of the world in the ohoi^slng of tin ^ 
ijside to drive on But c\iu so and Just so j 
in the smidler thing* that are fllffiruitlvi 
regulated in our diffircnt States uud mtiiiu i ' 
palitks one cannot pass instantaneouHlv I 
from one set of reflexes to anotlar 
iiiHtantHDeonsly one crosHos State hius and ^ 
city boundaries, and is cnlbni upon for this 
shift It call t be done without some fuinh 
ting and some revenriou lo the more fnmibar 
enstoms and of course the greater thi 
emergency tho morn probshk thU reversion 
All ths printed matter and siguboards m ' 
the world wont provvat an old aud lu 
grained habit from OKserting ibieJf ' 

when otic carries acroa* the lino the habits' 
that should bo left behind, one beoonus u 
best a sourco of annoyance, and at wont 
nn aotivo clement of danger 
The root of tho chffienUy thou lies not in 
the Ignorance of the motorist, not lu tin 
difficulty of informing him but entlrclv in 
ths fact that, within tha territory covirril 
hr the •verngo motorist riior© exist* a plur 
lulty of motor cwlm If, confining onr at 
Centloa to this angle, w« ask why suih 
plurality sbonld exist, tborS U but one 
answer— Ibera Is no reason why It sliouhl j 
There la, of ooorse, a reason why it doc# exist 
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“He is Paid *ZOOO.OOO 
alfear fir Business Advice 

ROGER W BABSON 

IH kis new hooL 

Business Fundamentals 


D escribes the mechodn by 
which he built up his own 
personal fortune 

Pnnciplcs that can be applied at 
once profitably, to the invcntmcnt 
of any sum of money, whether it 
be $500, $1,000 or $1,000,000 

How to Invest Profitably 

How to accumulate your first 
$1,000, $15,000, $50000, $100,000 
nr even a greater sum , 

How to buy a bfe income of 
from $ioo a month to $7000 or 
more per year, depending upon 
your present income , 

How to find the right kind of 
securities for your capital, whether 
It be $500, $i 000 or $1,000,000, 

How to know when it is time 
to sell securities you have and 
what to buy instead 

The Secret of 
Successful Speculation 

How you can increase $5 000 to 
$1x4,000 within ao years, 

How the long swing speculator 
can make 15% to over 100^ t profit, 

How to take the guess work 
out of speculation , 

How to forecast market change 
and trends 

How to Profit by the 
Financial Page 

How to gauge the market aetion, 
the influeiKe on your securities 
and business of the reports such 
as (1) check clearances, (a) money 
(3) building statistics, (4) 
business failures, (5) labor situa 
tion and seven other “barometert." 
of market conditions 

How to read all charts more 
eisily than the pnnted word, how 
to gun the full story from every 
chart you set 


How 

'^Business Fundamentals*’ 
Helps in Business 

How you can increase a business 
capital of $10,000 to $250,000 
withm oo year®. 

How to select a career, or a 
business, in the industry which 
will probably make most progress 

How to forecast price changes 
for commodities , how to gauge 
the supply and demand for raw 
materials and for the product you 
sell 

How to know when money will 
be tight how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices 

How to select the beat indus- 
tries and cities to sell, how to 
know which industries arc on the 
wane, how to ktep constantly 
developing new selling terntonea 
How to cut cost of m inufactunng, 
distnbution, selling and labor turn- 
over, how to increwc the profit® 
constantly and consistently 

Sound Practical Laws 

Nothing IS contained in this book 
that has not been previously oub- 
RtantiaUd in actual application in 
business and investment It is the 
re-^ult of a 20 year invcstigition 
of 100 ye irs of Business — It is a 
summary of the combined experi- 
ence, invc'^tigation and research 
of Roger W Babson, his associates 
and thousands of successful busi 
ness men 

SEND NO MONEY 

Merely tear off the coupon below, 
MOW, slip it In an envelope and icnd it 
to us In return without charge or 
obligation, you will receive a copy 
of ‘ Business Fundamentals” for one 
week’s examination Within this 
period, you can either return the hook 
at our own expense or remit $2 00 as 
payment in full Don c miss this oppor^ 
tunlty—mail the coupon, right now 


B, C. Forbes Publishing Company 

Publisher® of Forbe* Magazine 

120 Fifth Avenue, New York 


B C rORDFS PUBLISHING CO 
Dept 2489, UO Fiiih Avt ,Ncw York 

Gentlemen —Send me ulthout charge or obligation copy of “Business 

Fundamentals” by Rogtr W Baboon. 1 will read ir^r 7 Jays and will cither 
return it to you during that time at your expense and without further obliga- 
tion to me, or, I will remit $2 00 as payment in fulL 


Name_ 


Address 

Business 


— 4S different laglalatarea. In 48 (Hflarent 
State®, have been iwaaint tmffle Uw®, each 
with Ho roference to what the othera were 
doing Fvidently thia mairt lead to approxi 
mately 48 different ways of doing the aatne 
thing The conflict ia not deliberate, it haa 
ariaen autoirintlcallj 

Unfortunately, It can’t be eUtninated auto- 
maticAjly Eliminutloti must be a matter of 
deliberate and oonxidered uctloii And on 
fortunately, elimination cannot proceed 
merely by porauading the indirldual State 
legielaturee to stop enacting new traffic laWs 
on their own metinne aikI tbolr own rospon 
sibiiidea uud their own Judgments as to 
what m proiier This would be u pretty 
large order of itatlf but to remedy the 
situation that now exists it would bo noecs- 
siiry to re<ii>en a lot of closed buHlncss and 
induce the Individual legislatures to repeal 
or serioualy modify much old legislation 
This, obviously is on even larger onler One 
might hesitate to try to fill it, were it not 
so very clear that aueh failure will bring ua 
to more grief than we could possiblv get out 
of an attack upon the problem Gow then, 
ia such attack to he made? 

Of txuirae no club can bo held over any 
State nor anything that anggesta a cJub 
Legislators are notoriously seiiBitlve about 
their prcrogativos and it might seotn that 
with nil tJifl inntnrod dtlibLrutloii and ull the 
engineering mithorlty in the world the proa 
poitH pretty remote of getting a large 

uutiilwr <if iiidciHtuh lit legiiilativi bo^lien all 
BcrMiig distinctly local intensts and all 
hanleiieii m local \icwpolnts to agree upon 
the same m< usutes Uxpenenci conlrudiets 
this peoHimlstH attitude 

The Motor Aililele UommiRsioners of 12 
Ststes— Ncv\ Eiiglaud llu Middle States, 
and Ohio — got togoth< r not so long ago and 
with the expert advo ( of Oil Automotive 
Society and th< Illiiininutliig Kngincers 
thiy worked out a standard for headlights 
that was (leNlgiuHl to combine maxiniiim il 
Inminntion with freeiloin from glare CouplKl 
with this was thp nttrrlv rt volntiohary pro 
posnl tlint the States should sot up ofhclal 
testiug bodiis ixaniim nil hendllght as 
aeinblicN and publish ii list of the trndo- 
niiinnN and On tntontftu tnrerw of oil those 
which coinplieil tvirh the standard sot up by 
the coiifereiu-L Fimillv u Inw was to be 
asked from each State legislature adopting 
tills HtundonI m that of the State, and 
barring all unllsli^l la ndlights 

Now lure is Mirytlilng that u narrow 
minded iitid NiiHpmous person might be ex 
pectwi to obiect to uud everything thiit a 
legislator might fenr even if be didn t him 
self nbjiet to It I bore was the strong sug 
gestion of ilonijiuition from without the 
State tin r» vs iis tht olruiont of subiniNsloii 
to expert advice w> often tlie anathemu of 
INdlthiaus tlnrr was the placing of a 
Stnti w ide muno))4ih ovir nu essentia] nrtirb 
in the liaiids of m limited iiumiIm r of inunii 
fachirers there w nq what might b< con 
Btnied ]|R ndv ( rtisement of thiq Dioiiopolv 
and thes< mnnnfactnrerN at State expense 
Yet HO oluious VMri tin ndvaiitages of the 
new Htuinlard Itnilf so enormous tin nd 
vantages of a uniform hi adllglit kiw for 
12 Staffs forming n solid gixigruphUnl bUick 
so ctimpli ti rlie authority of the tccbnloiil 
boflit*s whose engineering advice had bf cn 
had llinl in no iuHtunce has there been dlf 
flciiltv in gittiiig the legislation tlimugh 
Any motorist In any of tin se 12 States may 
now drive frcily tlirough tlic other » levin 
without a thought for the unestion^ulways 
before a viritablo ridncsL purrlo — whether 
his In ndlights arc legal In prw isely the 
same way, through ainhubh cnuiferinco bo 
tween the reKpoaHihlp heads of the State 
trnffif tnid highway bodies plus such enfj 
nceriiig orgauinitlonH us may lie abh to aid 
In eaih iiiNtiiJicn it ought to he poHslble to 
get uniform hgislntJon on oiiv other points 
to nplaie tin present hodgepodge 

One diingi r must be avoidml 3\hnt we 
havi oiitKiuff fiiviilvcs asking niunv States 
[to change their laws in many details We 
i dare not do this huHtily If after our re 
' quest has been met by the States It tarns 
lout that the uniform law thus obtained is 
not workable or fa not the boat way of gain 
lag the end at which It is diroete<1 or per- 
hape Is not even a proper way of doing this, 

It Is going to be far more dlffleidt to get 
agroement a second time from the legit- 
lattires tlittt have boon thus vlotimlsed once 
A deflalte authoritative, orderly procedure 
needs to be set up for deciding just what 
provisions a sUmdardlKod rnotor-vahicle law 
should contain, and for resolving the very 
ticklish question of what vshies d^ould be 
asgignod to speed limits and other thiogs 
that require nocaerioal Oeterminatlon Only 
with such procedure Is It thinkable that 


State leglslatnm would bo safScietitly tin- 
preaaod to enact ideadoal etandardlMd pro- 
viaimia, unapoiled by tpontaneoua amend- 
ment 

It would not be eq simple in aU ittvoetkraa 
as it was In the matter of llghttnit ^i^^t 
to do at a railroad oroadng how ft ia 
safe to drive at a given point bow beat to 
dodge the patrons of the atreet car— tbeoe 
are questions on which the layman feels 
that he has an opinion which he can match 
with the pronounonioent of the expert much 
better than he could in any gueb recondite 
fleld as that of headlight standards; Agree- 
ment on many of these items could be 
reached only after prolonged general dis- 
cussion. with an attempt to educate thOM 
whose views appear destined to bold a mi 
uorlty position Assurance that the best 
solution had been attained would in many 
Instances require a comparable process. 

But the thing ought to be feaaibla It 
onght to be possible to block out a standard 
Ized traffic act covering all the groand that 
such an act ought to cover — defining, In fact, 
this ground In many respects, such as the 
fixing of licensing fees. It could be only a 
blank form, to be illlod in in detail by each 
state In many other respecLs its whole 
value would coiisUc in the expectadon that 
It would bo uiluptod, without changing a line 
or a figure, by tvtry state Such adoption 
could very well (x>mt piece meal, by gradual 
uDiondraent of flxiadng codes, or where it 
himod ont poRiiiblo to convince any state 
legislature that the entire motor code of the 
state was in necil of revision and recodlfica 
lion, the standard code could be presented, 
with the hopt that it would bo adoplod with 
out amendment If this were not realixod, 
at lenat It couhl be accepted in Its snbstan- 
tial framework greatly aimplifylng the sub 
seijuent work of uniform cndlflcetion and of 
securing further uniformity of the text 
Our articles of Januarv luid of this month 
have been destructivo In the general trend of 
tbeir rntinsm — they have bwn devoted to 
showing liou hoimleaa the present conditions 
are and how imperative it is that remedy 
take the form of stiindardiiml motor loglsla 
tIon Future articles will take up the con 
structJve hIiJo. We aba)] display and com- 
pare specific provisions of spiMfiflc state 
codes, miggiHtiuR the best We shall inquire 
whut ought to Im indnded in the law and 
what oNiittid U 0 aha/i ocok suggostlons 
in the cxxlc of earh Mtnto for laws whlcli 
could advantugeously bo applied in all 
And we Hhali hope most fervently that wo 
eluili not have (he rhscuRHion all to oiiroelres 
We enconrnge opinions and arguments from 
our rcuderN Write now and tell us what 
you think ought to go into a uniform traffic 
law write later on and crlticizo the sjMtciflc 
NiiggeKtioiiM vhlch iipijcar We hope to make 
tin SttmiiiFK AiihJtiCAN an open forum 
through whnh this important matter may it 
diiKmMMLHl and much of the proUndnary work 
cffoLtcfl of (leanng the ground for uniform 
motor UgiNlntLon througliout the country 

The Komance of the Lock 

((^ofitmurd from page 79) 
tiny might wntnin He did not want to 
injun tliL BufLS for then wa« a chance of 
ii«iuittal A«*Lonllngly tho makers of the 
safes and innnv otlur experts employed by 
othi r snfo munufucturors were summoned 
and did their best They tried this and that 
and the otJjer, hut they could not 'fool out’ 
the combinations 

Biancolo road about these unhappy pro 
ceedings in tho newspapers One morning 
be strode Into the offlet of the district at- 
torney pulled off his overcoat and announced 
that he d like to what he could do with 
the safes He bent down over tho first one 
and went to work He did not aenridw 
his fingers, to be sure Indeed. h» did not 
trouble to wash off the grease and grime of 
the workshop Instead he began slowly ro 
tatlng the dial back and forth, feeling carc- 
fnllv, vHth an car pressed against the safe 
door, llstcming with great Intentneas From 
tlmn to time he stopped, seratriiod his heatl 
and ftsomed to be calcnlatlng Plro minutes 
he worked away ten minutes, fifteen 
Tho experts stood abont In a grinning and 
contemptuous group. One or two were gnllty 
of invidious remarks and condeocvKllng 
langlttpr Biancolo paid no hoed For five 
minutes more he went on turning the dial 
dollcatoly In the tips of h)w fingera. Sud- 
denly he straightened np. twisted tha haniBa 
of the safe and swung the door open 
The gentlemen who hod nobly failed to do 
Ale very feat grew shame-faced or open- 
aMmtbed They wafted to eee riib wonderful 
fellow open the eeoemd safe in about five 
minutes and then departed wltlumt ootott t enr 
tditer <m, 1 talked the bustoeM over VMi 
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dw wH opaM and foimd that ha wm In the 
haUt of dolar ju«t thU trick and mada a 
food living at it from the nnmeroaa peraooa 
aaonan^ miilajr or forget the comMna- 
th their aafea. Re had done the thing 
hundred tlmaa. He aeldom failed 
Ipdaaftr 1 oooaalon to lend him, at a 
anbeett uah t time, to a veil known Udj who 
had mat the combinatiou of her aafe, and 
be fot the thing open in a few minntea, 
without fuaa or ceremony 

Bianeolo explained hie method of work 
to me aa one reveala a secret without revela- 
tion It it, however, quite plain that ho 
naea a oomUnation of the tactile and audi 
tory aenau pitta a wide and accurate knovi 
edge of combination lorlu. If he managee 
to get the first number, he never falls to 
arrive at the rest, usually by a simple 
method of deduction bssod on luug exporl 
ence and well known facts about combina 
tions that 1 had better leave unstated It 
may be well to note that the combination 
locks he bu opened, to my knotv lodge, wore 
all l^ose of office safes or opHnary vaults, 
Wliether be would buccmh) in the case of a 
thoroughly modem bank lock 1 cannot pre- 
tend to say 

There is, however, another method by 
which the combination of any vault may be 
opened If the btirglnr has opportunity to 
get bis data In advance Inde^, this plan 

action was used in one of the great bonk 
burglaries in New England In the lost gen 
eratlon If my memory serves it was the 
famous burgling of the Northampton bunk, 
but I cannot be sure. 

Near the dosing hour one oftcruoon a 
well dresaed, respectable looking strangor 
presented himself to the officers of the bank 
and banded in his card, which bore tho im 
print of a great firm of safe builders and 
the name of the caller nltb his title as one 
of the officials The bankers admitted him 
cordially end he began talking with them 
about their vault He did not make a 
direct snles talk but sold he was visiting 
among the banks of the vicinity to study 
the various vaults and see niietbcr any of 
the banka were in need of better equipment 
or cbcuigcs In their looks There hud been 
a number of big burglaries lu New TbiKlaud 
and the bankers were glad enough to lot tho 
expert examine their equipment 

Aceompflnied by the ensbier, the visitor 
went to tho vault dwir which stood open, 
and turned the bolts with the handle so 
that, bnd the door been <loNed it would 
have been locked save for the mixing up 
of the combination He (ben took bold of 
the knob of tho dial dcllcntelv with the 
tips of his fingers and turned it hIowIv to 
the left until ho felt the first tumbbr In 
position Ho then shlfteii It a trifle further 
to tho loft and reversed the knob turning 
to Iho nght two tunis mid again csrofullv 
feeling the second tumbler into its place Ho 
now shifted this tumbler n little further to 
the right and revenuat again for the third 
tumbler Having found this be cnrelpaslv 
turned the hniidle and saw that the bolts 
were released He then mixed up the com 
binntion in an olfband way said that tho 
lock was an excellent one and in fine repair 
and went hla way after a few oomplimtntfl 

The bankers felt after tho pleasant call 
of this well informal gentleman that they 
hnd no reason to worry Had be not said 
that their vault was above suspicion? Alas, 
there was a rude nwnkeulng The bankers 
cams down to their rooms one othcrwlsR 
pleasant morning to find that the combinn 
tlon had been opeued as if by magic tho 
chest entered by moans of keys and i xplo 
slve and a huge total of cash and bonds 
abstracted Suspicion fell on employees on 
officers, on everyone but the civil gentlemun 
who hod called a few works before It was 
only when the safe makers were aummonfHl 
and disclosed that there was no such person 
connected with their company that eyes were 
turned in the oorroct direction 

The visitor had, iu fact, been one of the 
master burglars of his day While he had 
stood at the vault door, chatting plenaautly 
with the oaabier and apparently examining 
the lock, he had really got tho npmbers of 
the combination and noted them mentally 
When he turned the dial left and fdt the 
tumbler in place he took the first number, 
and eo with the second and (bird He 
otmld, of course, not have done this had 
the dial been in tiie lodted position when 
he began hla work. 

The gullibUity of the oatiiler of tiiat old 
^nk; long ag^ cost hJs institution more 
man half a minton, and bankem ever since 
havft been nareftil to see that sutdi a trick 
m not rftpeate^--4>y a nlanalble atraager or 
by aonieofto on the inaMor 


Our Psychic Investigation I 

Advances I 

(Continued from page 11^9) , 

Nino*a trance If the latter is genuine cer 
tainly was not observed Hut l>r Prince 
while granting tho validity of tho mmlugy 
between faypnoais and sleep for ordinary luib 
jecta, feelfl that Nino is not such a one tmd 
that 111 his cose I>r Hlock uDdercstimuttH 
the possibilities of long practice Ntno bus 
been In trance literally bimdrofls of timcK 
and Dr Prince fetls that he has ucqutml an 
educated subconsciousness, h sort of genius 
for trance, of which the ubiUty to Rwnoriiip 
Ideas is merely one aspect If I am prid 
legod to form on opinion on this very ob 
stman subject, 1 should be inclined to sup 
port r>r Prince’s views of the ponslbihlics 
of oft practiced aubmergencfl of conscious 

Sfl 

AU opinion save Houdini s is that Nino 
was in a valid trance at the end Dr 
Prince regards this trance as (xtrndtrig 
throughout the sitting Tin re Is no qurstlon 
but that Nino is siifllcifritlv hystmcal and 
sufficiently suggestible to hypnotiro hiiiinilf 
Into going In trance and Imiu rHonnting 
Pnltedino and attempting to work with tlio 
apparatus In such a trance, any suggestion 
put forward by Veechm or any otbi r sitter 
would be seiKod and noted upon if possible 
and consieb ut There is no question that 
if this is whftt hnpiH’iis Nino III striigf,!* 
with the Imuds until he gets fri.o or is ix 
hausted in the attempt to execute this siig 
gestion— equally whether It is auto hypnotic 
or cotnCH from outside Tin ntbmpt to pre 
vent examination of the incriminating under 
nhirt it is to be eniphnsiwd is in no ■uny 
contradictory of this tlicory — this c<aild b» 
done su boon HO ion sly quite as well aw con 
scioualy and indeed la exactly wlmt would 
be exproted from one engaged in Hulnsm 
RoiouH fraud 

The suhcominitfee in cJinrge of Niuos 
case confiiHtH of Drs Prince and (’arriii^,ton 
and Ffouditil , and the opinions of i>rR Itloek 
niid Steorim receive no much consideration 
(hat tlieHC gtntlemen might almost b< n 
garded as voting members of the Hiilasun 
mittee If thiH boilv were obligtd to retnirt 
finally upon Ninos tUMliumship iit this tinu 
fh< y wouhl feol that the only isisHflih 
diet wns nut r>f Hulxsniw loim fraud inul tin \ 
would feel that tin facts cited iii (ins narra 
tivG were snfficiint to supiKirt such a virdict 
At tin same time they ft'tl that tluv Imvi 
not exhaustnl (he Briditidt liitereht of (In 
case and they vvoiild be qulli willing to Mt 
further and to withhold th<ir vi nhet until 
after hui h sittings The suggiMfinu for fur 
(her sUtiiikS enmt uriginiillj from Dr \ic 
< hio at « time wliin in had ixprfssisi dis 
satisfaction with some of the conditions pn 
vailing nt tho series In n rejiorttd Hn 
<*otumitteo will rv+,nrd sucli mH tings as in tin 
nature of an np[aul against tJit vrr<lnt iu«h 
ented above — aucli tM)p< nl is provhhd for in 
onr conditions ns promnlgtitod in our issm 
of Tanuary 102,1 In jestici to the m4 duim 
therefore no formal and final stnN muu In 
the co!nmitt<e is nmdt pending thi ihhih of 
the new sittings 

The Heat of the Earth 

(fVm/inuMi from paqi OH) 
well tt cable is iicciKsury that usfd in tin 
nbovp toHtH conslHling of a sh el aviator win 
and two eiiamellpd ^sippc r wins em h in 
clustvl in H doubh tbickuiHS of clotb ijisuJii 
tlon Cable of this kind wnglis JO to 2'^t 
pounds per 1000 feet and is Jov^ind and 
raisiHl by special band ojieruteil mflchiin r\ 
For lower dtpfbs than I'WK) feet tin n^e ain) 
liandllng of Uils kind of cable becMuncs ratln i 
pw expensive and a mrrenry tin rnionn h r of 
the maximum tvpi has taken tin pla< \ of 
the elLCtrical rcsiftanct iiistruimnL Dsmiliv 
two or three mvrourv thornnum o rs un b»w 
ered in the same lube or bomb so that n 
double check on tin readings may lie oh 
tallied Evtry care has to be taken to kt<p 
those maximum thermomatf rs upright ami to 
prevent tlnir kniK»king against the sidi ot 
tlio bole when they are being drawn up Tn 
summer, when tho t* mpLpaturo at the t/»p f»f 
the ground Is much higher than in the lirKt 
two or three thousand feet of the well tl/' 
tbermometRrs have to N coolml with icf K 
fore being lowered Fortunately for tht <-011 
veniouc® of the measurer using theso rnaxi 
miim type instniments tho temperaturt. jn 
variably IttcrcttSes with greater depth and 
never falla lower, whatever the rate of m 
troim may be 

Id raining operatione the Increaee lu h^at 
IU the lower levels are reoched has long 
been one of th^ problems with which mining 
oompAnies have had to contend, not only be 
cause of the dlsoomflfrt of the mine workers 


Records Made to Be Beaten! 

The best record to date becomes a record to beat — 
when machine output registers on a VEEDER I 
The production-count sets a mark for the machme 
operator to build on Likewise a point for the inventor 
or engineer to improve on. It's a self-rauing stamiaid 
when the figures are watched — results rwted — on a 

•NieSSa Counter 

Th» SmoJl Rotary Ratchet Coim- 

ler (No 6) counts reciprocating mova* 
mentf of ihe lever as required fur record 
mg the output 
of many small 
machines 
When the lever 
IS moved 
through an 
angle of 40 to 
60 degree*, ihe 
counter regis- 
lert one The 
(uilliei the 
lever u moved the higher the 
number registered A complete 
revolution of the lever registers 
ten This counter can be 
adapted to no ei>d of counbiig purposes, 

^ regulating the throw of the lever 
PrKx $2 00 (Cut nearly full $irt ) 

Small Rereolution Counter of umtlar 
model also $2 00 

The Veeder booklet b an SO-page guide on hois to ”counter-tguip** 
for increased production Sent free ond gladl}) to all who ma}f meei 
with ihe problem in invention engineenng or manufacturing 

The Veeder Mfg. Co., fL^rco^ 




The above Revolution Set-Back 

Counter records the output of any 
machne where a shaft revolution mdi- 
cate* an operation Sets back to zero 
from any figure by tummg knob ocsce 
round Supplied with from four to ten 
figure wheels, as required Ptxe with 
four figure wheels as lUustrated $1000 
sub)cct to dtacount Cut leu than 
one half size Set Back Hotary Ratchet 
Counter to record reciprocatuu move- 
merOs as 00 punch pretae^ $1 1 jO (IhI) 
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PATENTS 

Trade-Marks Copyrights 
Designs 

76 Years* Practice Before the Patent Office 

If you have an invenlion which you contemplate patenlin^, 
or a trade nnrk which you desire to have registered, we shall be 
pleased to have you consult us We have thoroufjhly experienced 
attorneys in our New York Wjshinfiton, Los Angeles, Chicago 
and San Francisco offices with InnfJ experience in preparing and 
prosecuting both patent and trade mark, applications 

Prompt, Conscienfious and Efficient Service 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, DeciHions and other matter of interest to inventors — and 
particulars of recently patented inventions 

We shall be pleased to send, without charde, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


Woolwortb Buikling 
Scimitific Aiii«nc«ii Buildiiig 
Tower Budding 
Hobart Budding 
Van Nuy* Buddmg • 


. - NEW YORK 

WASHINGTON, D.C 
. . CHICAGO. ILL 

SAN FRANCISCO, CAL. 
LOS ANGELES, CAL 



144 


SCIENTIFIC AMERICAN 


fWUOMB, 19Sir 



HOME-OWNER’S HAND-BOOK 

Br AUSTIN C LESCARBOURA, Manifiaf EdRer 

jA GUIDE for the man who already owns his own 
home, the man who is going to buy a home, or the 
man who is going to build the ideal home A vast com- 
pilation of the best advice on building materials and 
building methods, written in understandable English 

Includes building materials, excavation, the frame house, 
the brick and hollow tile house, the stone and concrete 
house, the roof, interior tnm, painting and plumbing, 
wiring, upkeep, landscape gardening, etc 

PRICE, $2 00 POSTPAID, $2 15 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway 


MUNN & CO 


Now York City 


Othtr food Bea^ from tho SctorUi/ic AmoHcari bhtaty 


MT PSYCHIC 
ADVENTURES 

Ir J M a lr alw IM. Awa d a t i EiHar 

Mr Bird aa a a nest of Conan 
Doyle was privileged to play 
Bherlock Holmes in the pay 
chic fteld Hia book la a com 
plete record of hla acaneca and 
naychlc adventureainLondon 
Tarls Berlin Munich and U S 
Thrilling aa well as acirnll&c 
Price tl3o postpaid HAS 


SQENTIFIC AMERICAN 
CYCLOPEDIA OF FOBIfllLAS 

The moat complete book of 
receipta pubtlahed A careful 
compilation of 13 0(H) selected 
receipta and procesaea India 
pensable aa a dictionary more 
uaefiil lOTTpagea JlWifluatra 
tlons now in 83rd thousand 
Price WJO In New York Pa 
cific Coast B5 76 Pointa pro 
Dortlonatc 


SCIENTIFIC 
AMERICAN ALMANAC 

Pocket aise edition includea 
Btandard time the weather 
clond forma storm aignala, 
thermometer! flag manual 
aalarlea of offlclala year 1924 
calendar pUneta atar mapa 
algna of lodlac poatal inform 
atlon etc Price 25c 


Plug the Powor Leaki 

QBS8EMEK Oil Engin*! uiied 
for the power supply stop the 
losses so LDinmon with steem 
power The power-leaka prova- 
ient in stegtn power plants In the 
^Btes furnaces boilers, radiation 
and many other points of loea are 
entirely eliminatetl by the use of 
the clean efficient economical 
Bessemer Oil Engine 

Savings In Instullutlon lOst uperat 
Ing coat floor space and upkeep make 
Beaaamer power vastly superior lo 
steam power 

l^t nur engineers explain Just 
where Beuarniers will earn a profit 
In yuur plant 

THE BESSEMER GAS ENGINE CO 

U York Si Grove Chy Pa. 


LEARN WATCHWORI 

A fins trada cnniinaiidliiit a good salary and your 
aarvlees always In demand or you uau 
aUri in buMtnaaa lor youriwlt At 

BRADLEY mSTITUTE 

Tbs greataat aoliool for 
wsbiXnaaen.Is tbf wfrtd as 



but al«o becRUM of tiio thoiftr i>f MddontB 
when tb« oombiued boat and premro h«P 5 
reducod the alertrMB end earefulBen of the 
men In the deepeet mine in the worM* the 
St Johp d^ Bey gold mine in BrestL which 
bM reeched a depth of 9T20 feet below the 
top of the ground, the problem bee«me eo 
Rente eome yeRre Rgo at to direaten the 
doelng down of the mine entirely The men 
became sluggiali and dull end more and more 
oareleae in taUng precantioDi Aocidenta in 
oreaeed until the death rate averaged more 
than one a month, and it began to be ^ 
flcuU to get not only laborer* but ikined 
profeeeional workers aa well to go to the 
bottom level*. The problem wa* solved by 
the building of a ooollng plant at a coat of 
nearly half a mflUon dollar*, which drive* 
air into the shaft at a temperature as low 
a* 43 degree*. Blven with stioh dovtcos os 
thU, however, mines in many parts of the 
world would have dtfficnlty In operating at 
this depth, aa the rate of increase in tem 
perature in the Brasilian mine baa been 
only about one degree in 123 feet 

With Camera and Chisd 

(Contmaod from pope 109) 
of one marking to fall directly upon that of 
the other, the aurface tbns receiving the 
light will occupy the same position as the 
corresponding surface of the model or suto 
joct, when the photographs were taken. 
Thug it may bo aeon that by building or 
carving the material until the corresponding 
markings of acreen and record photograph 
I'olndde o>er the whole aur^ce, a true re- 
production of the form of the subject will 
be the result The work of modeling or 
carving la done by hand under the guidance 
of the projected light beama. which carry 
the true form of the subject to the aotilptor, 
but there is nothing In the process or ap- 
paratUB to bar him from modifying the 
statue AS he pleases 

The siao of statue la regulated by varying 
the distance from center stand to camera 
projectors. After the record photographs 
htt\e been obtained This is made evident 
by some of the necompunying illuatrnilona. 
Wltliin rensonnblo Umita, nil siaes of repro 
diiPtions iniiy be made from a single set of 
record photogriipha 

The cxiKrionccw of the model op subject 
are very pleasant in compariaon to the 
terlioua posing roqulrcd by the old methml* 
Onlv n few minutes are rcimlrcd for the 
taking of sr\ernl complete seta of record 
photographs including the Illuminating pho- 
togrupha which are soraotlines used in the 
form of tinted slides fop illuminating the 
flniahed stntnaiv by projection 

This process is adaptable lo the prodiKV 
tion of prn< ticully all classes of statuary in 
all siaes and is especially useful In copying 
iiud enliirging sketch models or any other 
existlnK BtatuHrv One of the most valuable 
featured is the case with wldch the reropfl 
photographs of persona or objects may bo 
taken niul stored for safe-keeping until 
needed for the production of statuary at a 
later time. 


ARrimdtmT Btik agHDUttoM 
apon atoel for tb* tamiiif inbaWniiy tblit 
m«lM* h pQMlU*. 

Our va*t raUroa^ iprtamT BapoDdBAt 
npoa «teel for htoomotlvM, «m 
rail* QpoB wfaidi tb«y ran. 

Sbip^C? AU now bnltt of i 

Oor •ttormou* ftotorleaT 8t 
and Bttsd wkh RngiTto*, lath**, tool*, and 
•maH— Hdl fatirteatod from tb« itoil and iron 
of tho bust fnrnae* and tha foundry 

Onr ddM, with their towerlnf heMn$i$ 
botiainf many of them a whole townfol of 
people 6tod rirder*, oohunn* tad platas 
made them pomiUe. 

The future hlutorlan win *areiy detignato 
our era as die Age of SteeL 

Tha HcevenB in Fabniatyt 1924 

(Ce»N«tmd from peg* UO) 

Auriga Ugh on the right VtmoM, Andro- 
meda and Oaaaiopeia are in tho northwest 
Oephens and Vtfico are in tha north, below 
Urea Minor, with Urea Major In the north- 
east Len is well up la the east end Aro- 
toru* and Bpion bare juet riaeiL Hydra and 
Oorvua, in the southed complete our Ust 

Tho PlaneU 

Mereury is a morning star all through the 
month, and is best icen about the 6tU when 
he is 26* from tho son and rise* at o 46 A 
M Venu* 1* an evening star and !s becom- 
ing more and more conspicaou*. In the 
middle of the month the remain* In view 
until 8.30 P M. Mars is a morning «tar in 
Scorpio, rising a little liefore 8 A. M. Jujdter 
1* doae by, and on the t3th the two planets 
are in conjunction, less than half a degree 
apart Saturn is past qnadrature and rise* 
at tl P M. In the middle of the month 
Uranus is an evening star, but too near tho 
sun to be seen Neptnne is in opposition on 
the 8th, in Dh 2dm 8s R. A. and plus 16* 
SO' 6" declination , at that time he mores 
60e west and 32* south per day This puts 
him on the western edge of Lfo, In a region 
where it will be very hsrd to 6nd him with 
out an equatoriaUy mounted tdescopo 

The moon Is new at 0 P M on the 4th, 
in her Brst quarter at 8 P M on the IRth 
full at 11 A. M on the 20th, and in her last 
quarter at 8 A M on the 27th She I* 
neareet us on the 20tb, and farthest tway 
on the 12tb During the month «he passes 
near Mercury on the 2nd Uronos on the 
6th, Venus on the 7th Neptune on the 10th 
Saturn on the 24 ih, and Jupiter and Mart 

t tho 28th 

A total eclipse occurs at the February full 
moon, bnt an might be Judged from the hour 
of that phase, It is Inrislble in the United 
State* except in part* of Alaska. Hie whole 
eclipse is visible in Asia, and its dose in 
Europe This eclipse is noteworthy for Its 
long duration, totslity lasting an hour and 
thirty-eight miniitea. Tide 1* because the 
very center of the earth's shadow falls upon 
the moon — though not in the middle of the 
latter 
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N«w V«rti Ofty 


“WONDER” COLD PIPE. TUBING 
AND BAR BENDERS 
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The Story of Steel— II 

(Con rinsed from page 109) 

'the machine ^hich makes u cut 40 feet 
deep and 176 feet In width Sixteen tons a 
mimite mcuus nigh upon a thoiiaand tons an 
I hour, and the trucks are so laid and the 
j train so manipulated that the work of the 
I shovels goen on, except for repairs, unIn 
torruptctily night and day for eight months 
of the year 

With these figures In mind wo are pre- 
IMired to learn that the Hull Rust mluo alone, 
during the great activity of 1916, shipped 
out 7606 011 Ions of ore, or over 10 per 
cent of tho total of 75, 167,672 ton* tolned 
in the United State*. Hi magnitude of 
the Missabe range mine*, in comparison with 
the othrrs in tho Imke Superior district, 1* 
shown in the following record of output for 
the buay yearn of 1018, when tho toi^ out- 
put from Lake Superior waf 62 8S6172 
tons. Tlio shipment* wer** VermlUoD, 
1.192,908 tons Cuyuna, 2,478,800, Ma^ 
quette, 4 864 297 Menominee, 6,^8,096, 
Gogebic, 7,936,701, and MismOw 403«fti711 
ton*. 

An estimate several yetfi ago by the 
United States GovernnMut o( our national 
wealth placed it st 220 hfitton* of doDaiO, 
It may well be 260 bUUoas today. If 
writer were asked to name tu prindpal 
agent in tbe enormous growth in of 

this country during the past two deeadsi, 
he would unlmeltatlngly name the vast iron 
deposit* of tho Itake Superitpy region Jtod 
.the coueequent pheoomeniiLiMirtii of onr 
Steel Industry. ^ 


The Bine Ribbon of the AasnUe 

(Ctmlmeed from page 104) 
over (KKJ miles, and on one day ran 017 
mites, which 1* the rooord fbr one day east 
ward or westward on thi* route. lo making 
thlfl day ■ run, she showed an average speed 
of 24 92 knots. 

In 1918, tbe writer saw both the "Levla 
than" and ' Majestlo" under construction st 
Hamburg, and he was informed by their 
designer that they were identical snipe Id 
model, accommodation, and motlvo i»ower; 
but that the "Bismarck" ("Majestic") wa* 
sir feet longer than tha “Vaterland” ("Leris 
than ') 'This additional length was given 
the vessel he stated, so that Hamburg- 
American Company mlriit poesess In the 
"Bismarck' the largest ship afloat Hie 
greater length was secured by introdueing 
two additional frames amidiMp. Since the 
displaoement of the additional amhfafalp 
bofly on n draft of 38 feet Is 706 tons, tbe 
"Majestic" exceeds tbe *T>vlathan" that 
amount her dbqjlocemeat being 64306 tohs 
as against a displmiement of 64,160 tons 
for the "Leviathan" The "Leriatiian" and 
the "Majntk" have the same turbthe equip- 
ment but the bigger ship carries two add!* 
tlonkl boiler the "Le^than" haring 46 
and the "Majestic" 46 water-tube ImUert. 
His "Majestic^* holds record to the east- 
ward with a paasags of 6 daya. 6 Mwn, 21 
rntnutsa, waamade at the reeMd speed 
of the q^eJe t^of 2176 Rnota Her best 
day’s run of 600 mUes was awAa to the 
mn to tta sail- 
ward ^ TO mSlm* was made at a spSad of 
ASoehaoto. 






For you who want a superlative cigarette 
her^s the world's fme§t—a.t 20 for 


^TUxthemtoni^t 
fir ymrLwcuifilour 

-that easy duir hour 
when eveiy man feels 
entitled to life's beA 

Pall Mall 

2^stze-pkm etids^ 
2 oJbry)i 

change i» stze orprtct 

^ Pall Mall 

[ankhp] 



Have you been on domestic 
brands so long that you've for- 
gotten how good a cigarette can 
taste? A real Turkish cigarette 
that IS blended from the finest 
Oriental tobaccos* 

Tike the famous red box home 
with you tonight, and after your 
coffee, when you've snuggled 
down in your easy chair to read, 
relax or chat — light up a real 
Pall Mall 

As the rich gray smoke curls 
from your lips, you'll wonder 
why you’ve ever denied yourself 
the luxury of these superfine 


Turkish cigarettes It's the only 
smoke for the Luxury Hour — 
that treasured hour after the 
day's work when a man's in the 
mood for Life's best 

And once you’ve tried Pall 
Malls for your Luxury Hour, 
you'll soon be smoking them 
exclusively for all hours 

You can enjoy Pall Mall, too, 
without strain on your pocket- 
book For they come now in a 
special new siTe — 20 cigarettes 
for 30c [Plain ends only) Cork 
tips remain in the old size, at 
old price 



or 30*^ 


WEST Of THE HDCKIES 2Dfrr^S^ 





Street Cars Build Homes 



Away from the dust and heat and coigeston — 
street cars bu Id homes Even those who can and do 
afford automob les bu Id the r homes near the car line 

Adequate progress ve economical street car service 
IS the thing your commun ty mus^ have for social and 
industr al growth 

Your street railway company may need your help 
and that of all your neighbors before t will be pos 
stblc for you to have the transportat on your com 
tnuntt> needs It is to your interest to see that tax 
at on pav ng costs and other burdens are not so 


inequitable as to prevent development and progress 
If you encourage efficient management and help 
provide the right incentive then the right kind of 
service at the right cost will be available for every 
one to build homes in desirable places 

Wcstinghouse engineers have developed the appa 
ratus that makes street railway operation possible 
and are constantly developing and perfecting devices 
to make such operation more economical reliable 
and safe — all of which has real significance because 
after all street cars do build homes 


WESTINGHOUSE El ECTRIC & MANUFACTURING CO Oiyic« in all Principal Cities Repretenumves Bveryu^here 
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MASTERPIECES 


DIVISION OF FORD MOTOR COMPANY 


The Cahnolet 



Innovation may catch the popular 
fancy, but the expert knows that a 
new departure is an advancement 
only when it extends the sound 
application of authontative pnn- 
ciples. 

When it meets that test, he sanc- 
tions the unconventional design 
for practical use. 

Every exclusive feature in the Lin- 
coln car was so selected. Each 
proved itself technically sound; 
each became an essential factor 
in making this car indisputably a 
masterpiece. 

LINCOLN MOTOR COMPANY 
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Ball Bearing Flywheel in Australian 

Mine Raises Lift Four Times With Power Off 


I N far off Australia, the power of two 
40 H P gas engines was required in this 
mine at Rutherglen Victoria, to raise a loadtd 
hft The problem was solved by two 40 H P 
motors and two 150 H P generators with a 
fivc-ton flywheel running between one gen 
erator unit on Skaytf self aligning ball 
bearings to operate nunc lift 

Enough energy is stored by this six foot 
flywheeh operating at 1000 R P M to i nablc 
i8a H P to be taken from each generator 
meeting all mine requirements 

THE SKAYEF BALL 


In addition when power is shut off suf- 
fi ent energy is stored up m the flywheel 
to raise tht lift four timis proving fnc 
tion 13 a negligible factor in Skaycf self 
il i,nmg ball beanngs 

Although your requirements may not be 
as exacting as in thi Australian nunc where 

I anng faflures wt uld prove stnous c lusmg 
t btly shutdowns OKP marked ball b or 

II gs will give you the simt dtgrtc of de- 
p idablc service at all times 

BEARING COMPANY 

16S Broadway, New York City 


SupervUed by SKF INDUSTRIES, iNC 
ll» 



BE4RIN6S 


T9u Highnt Exprestion 
0 / the Bearing Prinetpie 


tA rn smi mu Awloaif Ma^ 1H4 Vohttw IM Number • PtiWUhud montbly by Sr nt Anwr^n PuWUhln* C^i um »1 

I 4 . 00 a« lN»r. Entcnd a« nitw mutter June 18 lB7f At «b« port offlet mt Npw York 


lit 2M Broedwey Ncu York N Y 
N Y under the act of March fl 


and urintod n the USA 
irs 
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Boom! Boom! Boom! Boom! 

Thus the drum talk of the natives of Africa broadcasts to a 
radius of fifty or sixty miles the departure of white men 
leaving one village for another To the weird Boom! Boom! 
of the huge drum, the travelers with their porters com- 
mence the perilous journey, knowing that their arrival is 
expected at the next village 

What a far cry this crude method of sending messages is 
from our modern, useful, pleasure-giving radio And how 
very backward it seems when we consider the rapid strides 
made m the radio industry in just a few years* time as 
exemplified by the Crosley story 

Three years ago Crosley Radio Receivers were unknown 
Today, The Crosley Radio Corporation is the largest manu- 
facturer of radio receivers in the world In every part of 
the United States, happy users are enjoying the beautiful 
concerts, useful lectures and valuable news that Crosley in- 
struments unfailingly bring in from the distant points desired. 

Real Merit at moderate prices has brought about this Crosley 
popularity Crosley engineers have continually kept abreast 
and perhaps a little ahead of the rapid advancement that 
radio has made 

We Firmly Believe that Crosley Radio Receivers Are the 
Best that have Ever Been Offered to the Public 

INSIST UPON CROSLEY RADIO APPARATUS 
For Sqle By Good Dealerg Everywhere 

THE CROSLEY RADIO CORPORATION 

POWEL CROSLEY JR Prwldern 

PORMRRI r 

The Preciiion Equipment Compiny amJ Groilej Manufacturing Company 
325 ALFRED STREET CINCINNATI. OHIO 


Following Is a List of the Most 
Popular Crosley Receiving 
Sets With Their Prices 

Crosley Type V (formerly Ace) 
one tube regenerative $ 20 (X) 

Crosley Type 3-B (formerly Ace) 
three tube regenerative . 50 00 

Crosley Type 3-C (formerly Ace) 
Contolette model 125 (X) 

Crosley Model VI, two tube 
incorporating radio frequency 30 00 
Crosley Model X-J, four tube, 
incorporating radio frequency 65 00 
Crosley Model X L, four tube 
Coneolette 140 00 

Tkt Cr*ti4r regfntrativf rtetivtn farmtrh Act 

ahtvt mT 9 iUtntad undtr lA# 

U S Fatamt Na I tH 149 


'snn&feEY- 

Bettei -Cost Less 

Radio Products 





CROSLEY MODEL X^Prle* $68 

fwqMDcy let cofutHnlna on# of Tumd RmUo Pregmaer AmplIA' 
cat loo ■ Daiector ind two lUdM of Aodki Frequwev Anplifieorion A to plua 
IQ ooUiroo ta^ for tiMd phooM. tha lour tuba* balna otnrwlta coonactad to foM 
apeater bow Crooloy MulilMt. vntrartal rbfoatafa ttahoa ol tuboa lor dry ocUa 

or itorado battarioa dow coadantor wkh aoIcM plataa fihmmit iwUcb and otbar 
raSoaniaata add to lu parformaaeo ud beauty 

fF t ktUtpt that far trimgimg im dittmnt itai/aai it emmmat kt tguaitad. 

Coat of iteeeiHnr tccoaaoriaa liron t40 00 up 


Tkg Crai/ay RodU Cgrpormtigm awms mnd 
Ppgrafai BroademtHmt Stmtigm W L ^ 


-MAIL THIS COUPON TODAY 

The Groaley Radio Corporation, 325 Alfred St , Ginoltiitad, O 

Geatlcmeo — PIcaae mail roe free of charge yoor complete catalog ol 
Croaley inatrumeott and parta 

Name 

Addreaa 
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With the Editors 


O UU series of traffic articles lius now 
reached the point where soinetblnK 
In the direction of constructive Hughes 
is In order We are not wUIxnit 
resources in thlw direction We have dls- 
cutwed the matter with vurUniH gentlemen 
who, as udnilnistrators nC the law or as 
(leliers into the siatlMtlcs, may In* aw 
HUined to have opinlonH «orthj of atten 
tlon Hut the main itrere<iul8lte for uni- 
formity of law is o<Hj|H*rutlon II tlu re 
are existing agemlea through which siah 
cHxtperatlon between the ntutes is in tiie 
\Huj of lieing ubtnintsi and If we go ahead 
without tsjnmiltntlon witli tlu^se agencks, 
we are (julto uh Ilkclv as not to rim 
counter to their program Thetr Idi as 
might be better than oura, ours might be 
iietter than theirs but whlihtMr wa> 
this oi>mi>arlson might run, proniulgailon 
of our ideas in tlie fme of theirs louhl 
only reHuIt in Hiillllng tiie laans 

A V admirable way turns up (»f avoiding 
IhiH On Iimuury 24lh and 25tli tlic 
Abdor VeliUIe CoMiiDlssIoners of ten kast 
im MutcN met in cs»nference in New York 
They do this falHv often — the\ have a 
permanent organization In fact, tlirougli 
which they keep track of one anothtrs 
(roubles and one another a Ideas It was 
fairlv obvious that at this confirtnce mu 
terlal would be devi loisst bearing ujKin 
our series, and equtillv tlmt (smttiet could 
be iimde by our eiiltors with tiiese various 
lidmlnlstratorH Mo we have lield the 
third urtlclo of our series over until 
Apiil since we cannot wait until after the 
conference to write It and still get it in 
tiie Ainrch Issue As we tM>e these re- 
marks, we have talked with three of the 
( 'ommlsslonerH seen their conference In 
Kpsxlon and are amply assured that oiir 
tiiird urtlde will l^e the better for the I 
delay It will probablv Is given over to 
a discussion of the orgunlziillon the alms 
and tiio procedure of the conference and 
an indliarlon of ju«t whal Is to he ac- 
(stiupilHlied by this voluntiirj handing to 
gether of the State ndnilnlstrntlve officers 
« 

D r AlhKED ADUAMS Is dead but 
the electronic system iiiurf Iu*s on 
In at least (me reai>ect the death of the 
founder clears the atmosphere No longer 
can It be claimed Uiut onl> Abrams Is 
c'ompetent to moke a test (»n which judg 
inent of Ids system shall be based No 
longer can our investigation be footbulled 
Imck and forth from the practitioner to 
Ahrums, from Abmins to the pniciltioner 
It will now be necessary for the electronic 
technique to stand on its own feet or In 
gloriously to fall Which, the next few 
months will doubtless determlna 

I N TIIB meantime In far away Aus- 
tralia the Abrams treatment Is break 
Ing into the newspapers inflaming the 
public mind, and aheorblng the atiraitlon 
of dominion cabinets Attention being 
focussed on the electronic diagnosis and 
treatment through a demimstratlon of 
some sort staged In New Zealand, the 
papers of Rrlsbane, Sidney and other 
continental dues demanded that their re- 
KI»ert!ve governments conduct an Investl 
garlon Medical opinion waf^ sought by 
the anthoHtles, and was of course ad 
verse, whereupon the authorities drontjert 
the matter Not so the newspapers 
Screaming headlines about governmental 
inertia and sufTerlng humanity nltemated 
with facsimile reproductions of cable- 
grams from Abrams hfrtjself offering to 
extend help to an Investigation * in any 
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way posBlblp” — our refldors will obnervo 
a faniUInr note liOlters fpoiii jantplt who 
havt l)een cun d of Incurahlt cancerK In a 
few dais vie for fKJslMon wUli ollar (oi» 
niunit iition<4 denonni tng AhrmuH a^ a 
fjikor The ifntifk Amkrhan inv*Mti 
vatton In (luoted in nuiiu rous ua\N One 
paper rt pnalui^ s our opening article In 
which we f{ir(*cast a IoUl and dltlkult in 
MHtltatlon, and thrown tills into the tefth 
of tilt Australian tl<M iitrs who prt sume 
to dtnoume AltrainH more or Ichh ofTliand 
GovtminentH art ipiott d an wiittlnk uihiu 
tlu r< suit of our Invt*stigatlon pn pared 
to abide b> this result and tinphasizlng 
tilt alwtirdltv of duplUntlng our work 
Abrams and the StrKNririt Amihkan are 
furnishing the maj()r indltlcal Imsul of 
the moment In the Antiptalea 

I SCIDKNTALLY our Ahranis Investlga 
tlon as we go to press, Is taking to the 
load All o\( r tlx ismutrv thert are 
minx rolls Invt'sllgaltirs some actuated 
purolv by the desln to advance sileme, 
fdliers we Aar uxaih] mnlnh by solUHude 
Air their own ttnanees hut all working 
hard in the effort t(i Isolate and Identify 
and ridiKe to order the tluslNe and elm 
otk Airees whlth If tlxrt lx nn> trulh at 
all In the < bn ( ronlf system Ih b«ljJnd it 
We slmll tall on a miiul>cr of these gentle- 
men and let thtm L\hlhlt to us just what 
thev are dolnk U inav lx that llxv will 
ht abk t(t show us something Mtartling^ 
II iimv Ik* lliat w( sliall he nlile to ti[wrt 
their IHU8 of gtdd and fracture tlielr rain 
Ixjws as compUtelj as we havt alrtady 
done in the tases of out or two NmuI re- 
st arihvrs Bill whatever the results of 
our (ouiatt with (hem there wilt bo an 
iiitt nesting slorj to tell 

A nd widh a set tlon of the editorial 
stuff is frt towr, other tldags tlian the 
electronic reattluns will tsmic In for atten- 
tion VVo shuM for Instance, visit tli© 
grtat (nkint'erlng 1 ilMiratorUH at l)n>tt)n 
and we shall tome awav from them with 
a story following out our rectnt editorial 
The aulomohlle In tlx tost tulie tor 
Just ns we hatl Ixgun rt> flatter ourselves 
that tlx maj<7r prohh ttis of motorcar de- 
sign win tibout Hottled so tliat we might 
look forward to a perhsl of comparative 
stahUltv of t\iH, them Industrious sclen 
lists turn up some disiovcrks tliut give 
*\»rv lioi>o of making j>resent-tlav cars 
and presintday fuels and present day 
pnxtln look alKint as nxtdern as tlx two 
lungers f)f IIKM ihat n*centl\ staged an 
(nduraiK* rn<e in tix stretts of New 
iork Of <oijrw that dm sn ( mean that 
w( slxmld get pank kv alsmt tlie last 
Mars tar that wt have or tlie (ids year’s 
cur tlmt w( had thouklit of buying Tiie 
fjulorv Is alwavM tl\e yeirs more be- 
hind the lalxjratorj la an Industry that 
pnalucvs (tn SIX h a quantity baslH as does 
this one and wi nm\ ilx»refore bo quite 
certain that wlxitevcr the epoch making 
Innovations tlie next few months they 
will cHxm into actual commercial prixtice 
In such n wav as not to affect tlie sta 
hllltv of tile Industry 


O T B traveling member will get as far 
we^t at Hlverlmnk II! when stand 
the irmgnlttcent laborntorles dewrllied In 
a pecent Issue, the hobby of (olonel ( eorge 
Fabvan We have nlreadv told about the 
laboratories, as sucli Now we shall be 
able to put lx*fore our nud(r>« tlielr 
s|XHifl( Work In sound human hearing, 
X ray therapeutic*) mid otlui Interesting 
fields 
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QMality is synonymous widi 
long life in Federal Motor 
Thick8.They hove been manu^ 
factured for fourteen years 
with the one idea of giving 
mai 9 ^ years of service— 'at 
lowest cost per year lederal 
quality is amply substan- 
tiated in the high resale value 
Thousands of Fedemls are now 
(grating with over one hun- 
dred thousand miles to their 
credit. • The purchase of 
Federals is jxotection for 
your investment. <• « « 


THE FEDERAL MOTOR TRUCK COMPANY 

□•troit, Michigan 


Prices of Federal Trucks 

l Ton $1675 5 6 Ton $4750 

Pi Ton 2150 7 Ton 5000 

2^-Ton 3200 I fehtPutTTnwtor 3200 

3 ito4 4200 Hwvv Duty Trmetor 4235 

These prices are for standard chassis only m 
lead~F O B Detroit Excise tax oddmonaZ. 



In the work of Retting materials to the 
building job Federal Trucks are giving 
excellent service everywhere The seme 
below shows a Federal 3^5 ton operated 
by the American Concrete Company in 
San Francisco It is because Federals are 
manufactured of the finest of steels and 
constructed on modem engineering prin 
ciples that they operate economically 
and depreciate slowly 


UMTJELDlAJ 

r BiU Eiri^VLi 

MOTOR TRUCKS 
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ilHAT most efficient lK>dy of men 
known ns the 
Corps of the United 

Army has desinned four jwwerful dredifea 
for maintaining tlie hnrbor entrances and 
tfjtinnels of the United States, contra* ta for two of 
which have already been piacH Porticular Intirest 
Ih attached to these ships because they will be driven 
entirely by electric power, generated in a combination 
nf nieael enrlnes directly connected to Westlnthouse 
j^eneratom. Broudlv siieaklng they are modeled urnm 
tile general lines of the existing steam dredges of the 
Engineering Corps, hut In 
addition to the eleet tic drive 
they embody many <»ther Im- 
provements looking to high 
emclwcy of operation 
Each dredge Is 268 feet 6 
Inchen tn length over all Its 
lieam is 46 feet and Its depth 
22 feet 0 inches Amldehl|>a 
are four large h<»ppers with 
n combined capacity of 12'jO 
t able yards The hopjiers 
iirrang^ two on each side 
of a central aeli, open to the sea, within which is lo- 
cutiKl a 20-lnch pipe 46 feet long, which is carried In n 
frame of steel lattice work The upi)er end of the 
fniuie Is hinged to ennble tite pipe to l>c loweretl to the 
river bottom for dredging operations At Its upi>er end 
the pli>e connects through a flexible Joint to the nuction 
end of an 800-horsepower centrifugal pump At the other 
or lower end is a heavy steel gridiron which in known 
fdlmlcally as the drag In dredging the drug Is 
htwered to the bottom of the channel the pump In 
started and the ship is run slowly aUmg the (Niur^e to 
lie dredged out The drag, acting Ukp a p*>worful <law, 


Engineering Keepinff Open Our Harbor Channels 

lited States 1 O 1. 


looHcns up the sand or other inaterlal which Is staked 
up with the water by the pump and discharged into the 
hoppers When the Udiom 1 m hard powerful >ts of 
water are discharged against the material, and (lie 
rnah of water la autficlently jamerful to hioaen anything 
short of riKk 

The p*nver plant consIsN of three 70tX>-horsep*>wer 
DleHel engines, eath *if whU Ii Is directly connwttKl to a 
700-kllowutt WestInghouKe t* aerator Thert are also 



Plan showing arrangement of engine rooms, hoppers snd dredging mechanism 

sextral iiuxlllurj genemring Th**s* three englnoH 

me hM*ated In the engine one **f wlii*li In for 

ward of the h<»p|iers and th* other aft <if tla.m The 
current for driving the ship Is led to two 8d0 horse- 
t>ov\er WcRtlngluiUse mot«us <ii(h ttf width Is dlrwt 
ts>nni*rted to Its owm pro]M lU r and thcRO form th* 
uetiiul iiro|»elllng maehlnei V of tin dr*dk« Tli* (onirol 
of these motors Is eenttitd In ii liand wheel In the plhd 
lnaiMe so that the nnvlkullnk otlh»r can *on»»'oi the 
ship dlreetlv without tht uiteninthm ot tia. tiiklni'- 
room hIiiIT He* trie pow«r nls<i uwhI for Ih* opt ra 
tlon of the iMiwcrful siutli»n immps and for Hr raising 


and lowei Ing of the dredging ladder 
The vert ha I moveinenl of the ladder is 
controlhd b> (ublos whkh lead to the 
t*)p of a steel A frame, mounttd astride the well, and 
down to the lower end of tia dredging ladder 

It Is doiihtfiil If anvwhtre <lse either afloat or 
asliore are so luunv dltTiront applballons of ele<drlclty 
lo lie found gr*ui[Hsl f<»kether In so anatll and rt^ntrlcted 
u apace In addition to driving flie pro|>eUers the 
eJe< (rh Ify ofions and shuts the hopper *IfK'irN, pumps the 
«upt>I> *>f water and futl oil, (SimprcHHes air for blowing 
the whistle makes Ice and maintains etdd storage, 
heats and ventilates the ship 
warms the fuel oil runs (he 
machlni shop trMds handles 
the nn< hors operates 
win* lies and caiwtuns heats 
the water, steers th* shtp, 
c*H»kN live meals, and — jights 
the * I gars, clpirettes and 
pl|ss* If jou picas* On tmeh 
dredg* are W ehslri* Hglits, 
HM» *h*(trlt In at* IS 26 cks 
trie fans and two okHfrlc 
ranges Mr W >1 hJiston 
of the Wostlnghonse ( ompanv is prohablv cornet in 
staling that tlu^sc dpedg**s art the first luihitation of 
cl\lll/i.d man when tire in some form or other Is not 
needed We understand tlml the. United States llngl 
neerlng Corps will make carifnl tests of the e<|ulpment 
of these *lre*lgefi under all (ondltinns of o|)era!ion and 
will puhllsh the results The w(>rk done by the army 
in establishing and malntiilnlng tla liarhors of the 
I nlte*l States includes deepening Boston from it) to 40 
fts I \* w \ork fnuu 10 to 40 fe*t, NorOilk fisiiu 
IJ U) to U) 40 feet \*w OiUans fnun 0 to ^>-86 feet 
and manv edher harheirs from 8 or 9 to 30-06 feet 



Kcfff, *1ml ilirtUn dndea far wmiF enginaank LanRtk 268 feet 5 iBcheai beam, 46 feat; depth, 22 feet 6 inchee, hopper capadt;, 1260 cubic yorda. Two of theoa 

are baing MIt, They will keep open the chaimela of our harbors and rirera 
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Necessity Mothers the Fisherman 

Taking the Smell and the Sails Out of His Daily Routine 

By James H Collins 



0\V boautlful I 
t X ( hi 1 III the 

siKtturors as 
two jiuUtint Qsli 
ini, H< liiKiners 
( loads of Nul), 
vie foi \I(.tnrj off OioucoKtir 
rii( V art the UiHt word In 
(Is)ilnk \isH4 1 h in a doul>le 
M>nNi rtio hiHl wonl h\ rtn 
stm of flair uniit spn ad of 
(un\Ms weal III rliin ss 
and lnanr\ — with a \tr> ittih 
w hilt paint and brass work 
tlioy would !>e transfornn d 
Into 1 ,^ nth nuns >a(lits And 
the laHt word us a tvin that 
huH rtiidud Its Mnilt of dtvtl 
opinont and Is dfH>iiitsi I or 
no stKimr an tin nuts over 
tlian iMith s{ hooners arc 
haulcHl into dry diKk 
and their entfliH^'’ 

Ktortd llu iMiuity 
timt tiirilled sfiec 
tators Is I he beauty 
of n dyiuK tyiie iiiak 
inK Its last gallant 
stand ukulnst a new 
and s I) e< t a c u 1 iir 
order of things 
Oiir AtiantU coast 
f 1 s 1m r 1 e s have 
reached a Mage 
whin niMSHitv the 
niotlier of Invtnilon, 
lias lain talltd In to sum and rf lialillltate them 
Ihls was ^lrtllallv the lirsi Anurlian lndustr> Tt 
liUH furnislud lighting nun for oar ni>liH seamen 
for our whalirs and illpinr nu ichantiai n, pathflndirs 
and discover! rs in tlu wmhls unexplored n glons Tor 
nearly three ImniJnsI years it lias bis a MUidiuiisl with 
IlttU ( luinKi In prliKlpli though stiadv progiess In thi 
size of iMtats tlie Imglli of vovagi's tin linprovoiiu ut 
of lishlng gear and nuthods Itul fishing has tHSHuiie 
less find less pndltable with the di\ilo{iment of Indus 
trits ashore The hnrdv N< w hnglandi rs who sailed 
(ml of Ulouctster and otlter siiliiitliig lairts \mtll liftv 
\ears ago found better ofniortunllli s in thi fahorUs 
that sprang up In Ni w rnghind and wi re also fitted for 
iHtUr paying work b\ Mlunitton in tlu piildli kcIkhiIb 
Tiny wire replnctsl b\ tbi cquallv liurdv Ttlut Nose 
of Nova SLOtla With the forest on one sldi and the 
sea on the other, bo was forml to luinbiring or flsiilng 
for a living the agriiulturnl resonnvs iff Ids (ounirv 
bring inisigi r lUit now Industry and schools luaKi new 
oplHtrt unirli H for the Nova 'scotlan and be no longer 
llnds fishing profitable — unless it <an lie put on an 
tnlinh new basis 

Msh are abundant and tlu <s>st of catching them 
only a fiw ctnts pir pound Hut even a short dlstams 
Inland the (smsuiiu r pavs Hie to tm times ns much 
Thus what should be a stuide food Is regarded us a 
luxury Will re the Hrltlsh eat HT) iKiunds of fish i)or 
eiipltu vearly Aaicrluins eat h ss flinn K) pounds 
Worse b> methods of dlstrltmtlon thus far \!si‘d fish 
do not nlwavs nadi the tonsinner in prime condition 
h mm tlie fishing sclusmi r str light through to the 
peddler wllh a push tart and tin horn who hawks 
fish alHuit the strints the fishi rinan has falUn behind 
other food IndusrrUs in production and distributing 
nuthods and siilTi rs minis tit Ion In two wavs First 
the comiictitlon of more iffidentlv dlstribuUHl foods 
SiMoiid, the minpctlllon of other industries that divert 
man p<nver 

Hut now Iht Inventor and rewnreh expert are com 
ing to tlu fislurmans aid The hard rough, hazardous 
work aboard fishing vessels, that kmps men awav from 
home Is l>elng lightened and fishing trips shortened, 
by the use of iKiwer Instead of sail Tlie motor vesael 
lands fish more qolcklv after catching Instead of be- 
ing slilpped whole, luiylng freight on waste and Ice, 
the fish are dressed at seaboard cut Into filets or sides, 
wnii»ped In vegetable puixbment paper, chilled and 
Shipps In various types of Insulated containers Fish 
are not only broii||ht Into the great trend toward snnl 
tary package foods, but Into the great distributing 


orgaui/atlonH that market other foods Meritofore 
limit! d to a few tNh deglers and {h ddlers In the mm 
iMuniiv now fish lan l*e sold bv tlu gnsir and butcher 
The offal wbbh was foiiuerh exinnslve wusti mn now 
Im tumid Into oil and fish nual at the sealHuiril for 
soup making, i at tie and |M)nltrv fiMMi firtlli/ers and 


In fact a wide miscellany of other appllcatioiui. 

Ten or fifteen years ago the fisherman began Install 
Ing gasoline engines The industry Is conservative 
however, and the rising price of gasoline was an ad 
verse factor Since tlun, oil engines of Diesel tyiie In 
sizes jiH small as five horsepower have been developeil 
and It Ik predktiHl that sitil will lie a thing of the past 
In two ytars Of 13 000 tons of craft fishing out of 
Uloui ester ^tOOO are oil i>ower, 4500 gasoline, iOOO salt 
and less than JtKKl steam 

With sail the fisherman spent several days reaching 
the fishing grounds, and when his catch was complete 
set out for |)ort often against head winds The length 
of time niHHlf'd fttr the return trip was uncertain It 
might take a week and each day’s delay had Its effect 
uiMtn the freshness of his catch With sail, too, he 
could not leave jiorr without the large crew needed to 
work the vessel With motor power, It Is possible to 
run virtuallv on schecUde making a round trip In three 
days a day to go, a dav to fish, and a day returning 
Ills cutth is fresher, he lan make a greater number of 
trliw In the season, and the vessel is easily worked bv 
a small < rew when men are scarc^e 

Thus the Hplc and spun vucht Hire schooner, the fish 
ennan s pride is lieing transformed The sails are 
furled dowm to stav until they rot except for light 
riding canvas When thov are gone the b(M>rns are 
taken down leaving only the masts The fisherman 
turns from sailor to mechanic Rjiends loss time afinal 
and more with his fauillv, and with tlie wider market 
and better prices In sight will find his occupation 
more nearlv on the kvel of shore Industries that have 
lieen drawing him away 

Among other Inventors, Uncle Sam has made an Im 
ixirtuut iHtternicuL through his chemists In the Ilurenu 
(►f Msheries Ihpartmcnt of < omnierce This Is a < hem 
1( a1 presirvatlvi for fishing gear Nets setnes and 
traps are Indh fragile and costlv— a verv simple Imiklng 
liliHs? !»f gear may repiosent an Investment of many 
thousand dollars It Is suhlect to salt water, sun, air 
— most of all, marine growths From the earliest times 
fishermen have sought some preservative that would 
lengtlien the life of gear lan bark has been used and 
tar Those lengthen the life of gear, but make It heavy 
stiff and dlllhult to handle Chemists have found what 
seems to be an liltnl preservative In copiicr 
olente which is now available In a soapy 
proimratlon that with gasoline, 
uiakes a solution into which 
gear is clipped It adds hard 
1\ anything to weight, and 
does not affect flexlbliity 
Willie figures are not yet 
available, it Is estimated that 
coptier oleate will lengthen 
g^ar life at least TO i»er c'ent 
and In some eases double It 
The quality of fish will be 
greatly Improved v^hen In 
ventors jierfect artificial re- 
frigeration units small enough 
to be Installed <m fishing ves 
sols Artificial refrigeration 
is already an lm|>ortant new 
factor in the handling of fish 
ashore, but practical* appn 
ratus vesneli Is still in the 
future, and Ice Is used In 
stead 

On the average only half 
the fish Is food from 80 to 70 
per cent being offal, according 
to variety Seventy i)er cent 
of flounder goes Into the gar 
bage can when the consumer 
buys the fish whole, 60 i>er 
cent of whiting, 55 per c«it of 
cod and haddock 50 per cent 
of mackerel Yet tltU waste 
can bo turned Into by-prod 
nets that come pretty near 
paying the fisherman’s price 
for the fish Until recently, 
It was not economical to fisb- 
emen to tnm offal Into by 
products. The apparatus 
needed for making fish oil and 



Fish fllets wrspped in sanitary parchment-paper, with shipping case. Package 
fish of this sort is revohitionixlng the indutry 




Habch, 1924 


SCIENTIFIC AMERICAN 


161 


Unh meal wa» obtainable only In largo unlta and w»- 
Qulrod a conalderuble Investment and a large volume 
of uffiil to work on Now the Inventor has come to 
the flsherroun’s aid, and units capable of handling 
^\aHto of a tnoderHte*8lKe fish dealer's buslnesR can be 
aetured for less than ten thousand OoUars They are 
\trtually automatic In their operation, cooking the 
oiral, extracting the oil, drying and grinding the meal 
T^lth only one or two workers 
One of the really maglcul Inventions for the fisher- 
man Is a sheet of paper Under the now way of butch 
erlng the fish at the senboard, utilizing the hj-iir/»ducts 
different varieties are cut Into filets, steaks and bone- 
less sides, and some small varieties like pnnfish willed 
and cleaned ready for cooking These cuts are wrnppetl 
in vegetable parchment paper, put a\vQ\ In a cold room 
to chill, and then shipped In Insulated coniiiiners of 
various tjpes that keep tbeai ixjol several dajs The 
pHTchiuent paper Is water proof and nih>r proof f rt sh 
well-cleaned fish have little or no odor, but If these 
filets and steaks did have a “fishy’ smell they could 
lie put In the grocers refrigerator with butter or any 
other delicate food article Moreocer, tiio housewife 
tan boll a cod or halibut steak In the paper wrujii»er 
which would retain the oilor of cooking, and the 
wrapper pre\ents loss of moisture or fiuvor ns well 
llie fish filet has brought a revolution In marketing 
It liegan pxperlmentallv In Iloston about two years ago 
Mhen haddock filets were wrapped In pnnhment pai»er 
nmi shIpiKJd without Ice to New h^ngland towns during 
the cold weather Summer bmuglit the nhlpment to an 
<nd and they were never made far in 
land. Hut <me fish dealers faith in the 
Idea was so strong that he develoi>ed a 
compact box in which a tin ci>ntniner 
holding the wrappeti filet could l>e Hhlpi>ed 
with a imJdernte ^juantlt> of Ice A very 
large part of the dllTotcnce btiweeu sea 
Ikiard and cimsumer iirlces of hsh Is 
freight, not on food but on Ice and offal 
Success was Immediate Inland gnHN rs 
and Initcherfl found that people wdio know 
ocenn fish onlv by reputation, became cus 
loiueis for tilt St fish flltts Inxmthe 
abllU> has been centered Uisui shipping 
IMitkages of various ty]>es packed to oirrv 
fish filets with the minimum amount of 
hx;, and others rt‘<iulrlng no Ice at nil 
One notably successful package of the 
bdler t\|)e, patentml bv Its In\entor Is 
iinule of corrugated fiber, and has nirrieil 
shipments of chilled filets (bar across tin 
c«»ntinent In summer Itesldes making fish 
a package food for the gnstr and butcher, 
s)il|)inenta are sent regulnrl> to hotels 
lUibs and Institutions It Is esUmateil 
th It iHsiple even within easy shipping dls 
lance of the AtlantU seaboard now cat 
omMinurtcr ns much seafmul ns llie\ wouhl If It were 
olUiilnahle regularly at rcnsonnhle prkHS — wlil<h gives 
s^mu Idea of the market the filet fish trade has set out 
to (lo\elop 

This package Idea is being successfullv applied to 
fish in another wm>, making It e^en more staple ns a 
ftHid product for the grocery store and butihcr 8hor» 
That Is, the packing of cfMiked Osh In glass jars, a 
wonderfully tempting product for the e^o when a all 
^e^y patterned fish like the mack* rel Is paikc<l In clear 
liquor Glass containers dis- 
play fish In the show win- 
dow, HO to speak 
Uncle Sam has put h!« 
shoulder to the wheel at the 
umrketInK wtd, through the 
Hureau of Heherles making 
surveys of representative 
cities, securing the names of 
wholcxuile and retail dealers 
with the kinds of fish each 
handles, the sources of sup- 
ply transportation facilities 
and rates, the preference by 
nationalities for paitlcular 
kinds of fish, and like data. 

^>ine of the facts brought to 
light are startling I^ouls- 
ville cats only six pounds of 
fish per capita yearly Chi 
engo hos only S?22 exclusive 
fish dealers, compared y^lth 
thousands of batchers end 
grocers, and eats chiefly 
fresh water fish, more than 
two-thlrda of which, come 
from Canada Boston has 
tmllmlted flah at Us fr<mt 



A Boston' fishing schooner, with motor installed and 
sails furled to stay down till they rot 

d(K>r, yet Its fi'^h trade N largely local, MiisMachuHetls 
alone consuming ’kt inr miU of Bostons total latdi 
and onlv 11 \tor cent j^oing l»c\ond f^ew ^ork and 
PennNNhunln Manx Inland oltU‘H and towms have a 
prejiidhM? against and e\in fear of salt water fish, 
liHsed on Inrllllmnt fpmllfx under the f>Jd methods of 
shipping whfde fish In Ut Ui>t promising iiiarktt suj, 
A,eHll<m made bv flu I umiii of 1 Islierles N that fi'^h 
lie shipped In dirlond lots on a regular mhixlule 


dropping off (tmslgmiHUts iif different towns <n route 
A single minor Inxenihai shows tiu Inxiuilxt um 
lift’ mn\ goluK on In tin llslicrmen s huslmss that 
of renih ring fishing \tsst-ls and fish inuikits odiirless 
Fn sh fisl> do nut sou*!! hut the slime the\ lea\< Uhlnrl 
In bilge watir ninl on fi»«*is and rt*t tjitin U s d<»ts— In 
bilge water It sim lls \ IlhilnoiisIx It has lunn lound 
that these odors um ht clliidnatcd hv jaitllng <lcctr(e 
htlc hxiKRlilorlde of wmIii in tin hllgo water an<l using 
it OH a Hprav or cleansing solution around markets. 


piers and any fdher places where fish are handled 
The fisherman is going to college At the University 
of tVuHliinglon, the < ollige of I isherles bus been In 
ai>eratlon slnee IfilO, under Dean Jtdm N C*tbb, con 
centnUing in Padfii tislilng, while In the 

n snueh work on fisliLrleK N being carried nut at (he 
Mushiu luiNetls InstltuU of Teohuologv Thus far, the 
Mist Huioimt of Mhntlfic work on (H^eun Jlft has been 
done hv (let p sea e\]>edltlon8, and along zinilogical lines 
'“-verv lltt/e bus lH<n done along the coasts where flie 
Itsherlts an and (mu hss from an Industrial and 
eomim lelul view iKiint 

Besides the Invintor tin fisherman needs the help 
of till (aplliillst tIu soil snian and th( advertising man 
( ommcrelallx, the IWh trade has Ihs n om of sitmll 
diuh rs Uiaduiuatelv oiganlzt d and financed for dls 
in but ion using outworn biislm ss methods ’Asho 
m w mom \ Is csaiiing into tht but< lining and dlstrlhu 
tion of fish lu w companh s arc Is Ing formed or old 
otw H foDsolidntnl and there Is nothnvhic Improvement 
In husini ss methods IliesahNiiian gfxnt fish in Rani 
tur> paikagis (an tvttnd Its dlsfrlbiitlon to gnsxrs 
and buldiers The adMrtlsIng man thiougli the* 
prinleil word ( m iI1s|m I ]Kqiular prtjudicc agtlnst fish 
and break down serious liandleaps like tin (-onRuim r 
habit that 1( mis (leoph to think of It onlv on bridal 
But tile ftslu rinan needs tlie luMtitor niosl of nil 
J r^an his v( *.sd and ills gior straight tliruugh to 
jiMLkngcR and h\ jiruducts there art opisirtunltles for 
the iiuenilxe mind — pnwidMl It will tackU the fisher 
man N pcsulhir jirolthms aftt r first Imnd Rtiidj 

Some hh*a of the thld foi reseanh In 
vtnllon and proimulon Is gixin h\ IVan 
(4>hh In a suminary of iK)sslbllltleH In the 
fish Itself 

A bundled thousand tons of fish offal 
sm h lujs Iss n thromi awa^ tuv venrs If 
transfonmd Into oil and scinp Is wortli 
more than fixt mitilon dollars 

1 ut xxlitn fish an hutdiered like meat 
nnlioals then will he oxen more valuable 
b\ prodtuts n'o turn u)1 but thi edible 
poitloiis (*f a finli Into oil and scrap In 
dis( rimlnab h is sinful 
As In ih( puking Industrx there are 
choir » fid bits »l)out fish noxv going to 
w nsto Ih ( auM onlv a fi w |>eop]f living 
along tiu. seahoird know what daintirs 
Ihr V »r( and liow to fook them To most 
Inland |MH>pIe, tin Idea of outing fish 
lands Hounds fantasik though tliev rtllsh 
talfs Iliad a la xlndgntti Tin. meat 
found on fishes lauds N tlie cholct^t of 
nnx part of tlie Isslx and tla cheeks «»p 
ineul> ttortioiis found on the sides of tht 
heads (ff salmon and halibut the diolcrst 
of all ( od toiigms are aurdher dclhttcv 
that now go laigeix to wiirI* f(»r lack of 
IMjpiilur Hi>prt { htdoii )(nd (od sounds s(IM anoibir The 
sound is the air bliuhh p of a fish in the (S)d nln 
llxtli largi ‘tongues and sounds Is a ((mstunt Item 
in the lutnu f»f New I'ngland lafiels tind restHUronts. 

1 Ish ( ggs arr anotlar hirgx Item of xxaste in the In- 
dusirx going into fish meal If Ihm iscnpc the garbage 
whin they are rnillv a dtliriitj In thoniHclvPB If 
projarlv rookcfl or In some casts tnn be made Into 
CHxlar or canned for list ns fivh halt 
likewise, llsh iltid industrial bx products equlvatent 
to the pt psin and other 
pharmnceullcals of the meat 
pa(klng industry Sounds 
are ust d Induslrlnlly par 
tkiilnrlv for the darlDing 
of varkms Ikinlds Another 
Interehllng ( xiimple is the 
use of fish HtaitH to make 
an arflfitiai nacre uRed in 
making nettr i>earls Fish 
oil Ih not onh n substitute 
for higher priced oils In 
(crtnln IndusfrleH, but win n 
care is taken to make It of 
Bound (pmlltx can be used 
for C(Ubl( products after be- 
ing put through the hvdro 
gc lint Ion process Hhh glue 

and fisli leiilhcr too, ur© 
capable of devdopmeui 
The fisherman s vocation 
has fallen l>ehlnd In the gen 
eral progress of the fmal In 
dustrlcs It now callw f<»r 
rehahlUtntfon through inven 
ikm rr seiipt )i and better 
business mothods This n> 
hahllltatlun It Is getting 




Typical apparatus for reducing fish offal to oil and meal, doing the work auto- 
matically though on a Bmall scale 
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Arctic Exploration by Aircraft 

"Shenandoah” to Reveal the Secrets of the Uncharted Polar Seas 

By a Member of the Board on Arctic Exploration 


n " IIIL ponx'W nrtviil explomtlon In 

the Arctli is t(» dderniine und (.hart 
the l(Nutlon of land In an area ono- 
third the of tlu United ‘^tntew 
This 1,000,000 8(]uur( miles hinff be 
twetn Alaaku and the North Pole 
In uh \et UDcvplond A Htnf,le dash 
Itito siuli an ana (kttnnlntst Iltth 
To know the area rwiuiren aeureh 
and inupplng by aerial ph(>tnj,ruphi In u H\atonmtic 
wnj llie work of tin llrHt HumiiiLr could uccornpIlHh 
re< onnalNNan(*o, th( pouHlhle gent ml Um utlon of Home 
land, the proof of tlie feasibility of charting by the 
dirigible “Shenandoah and bj planes e<iulp]>cd for work 
on Ice and water and the t^lahllshincnt of bases with 
dirigible iiKHjring masts from which the whole w()rk 
could be continued In the future If any land la lo 
cated or If the diartlng proves that land does not exist 
then the United States has added that much to the 
sdintlHc knuwUdgi of the world 

Imaginative people who an* not Interested In this 
dull charting ut Islands sa\ the United States may 
through this work, l»e the Hrst to establloh an olr route 
from Western Kuroi>e to lupun over the top of the 
world An Island here und there us u tsisslble landing 
place Is of inorL Interest to those of n pnutlcal turn of 
mind This short tut from I#ondon to Toklo would he 
inude by flvlng from spitzljergen to Nome Alaska via 
the Pole The dHtancx- between the Inst two places Is 
about 2200 nautical inilin Tlu t raising radius of the 
* Shenandonh at fifty knots is HtXM) nautical miles with 
uu additional margin of iK»r tent The real huslneas 
of exploring and charting the region 
north of Alaska hus cnnfmnled aviation 
with prohleiuH that art forcing design 
forw nrd with grea t strides Short of 
actual war there Ijiih bi'en nothing that 
has acted as nutrt of a pnul to dc«ilgners 
and oi>erators than the order of the Sec 
rdury of the Navy lo do this work hj 
aircraft 

Itolh planes and tht dirigible 'Slienan 
iloah ' art netessarv for tills wtirk The 
“Shenandoah* is used cbh flv lufaiise of 
her gieattr crviNlng radius but slit has 
added udvantHbes in uhlilty to currj con 
sldcruhli photogruphk tHpilpment, scientific Instru 
mefits, and abllltv to hovtr over a sptd to take ole 
servutlons of the sun foi fixing Imatlons of places on 
llie earths surfait Tlu planes are of use for sliorter 
lIlghtH in the nilghlMirhoiMl of the northern ofierating 
bast These planes tun secure atrologkal data that 
(an U* «ut b\ radio to tlie tnlkd Staits acquaint 
the dirigible as to weatlur conditions \ftti the north 
em base has lann estahlNhod with a mooring mast for 
the dirigible flu “Sfunandoah (ould fiv bj stages 
from I akehurst N T to the Alaskan base 

In the selection of a northern base the vlclnitv of 
Nona Alaska, ofTcrs the !»esr slK to an American *x 
peclUlon This Is IxiauKt of Its earlv ac<^HslblUtv hv 
st( amshli) the k** breaking up ofT Nome In the first 
wc*ek of June It N near the unexplored area and at 
the Kumo time \\lildn easj rem h bv radio of Unltfd 
Stubs lMtH(^ It has some haul fadlltles for landing the 
materials of luasls and otlur e<iuli)ment, and It Is In 
United Stan'S territory Points In (ireenland and 
S])lt7lierMn are mucli n( urer the Pole than Nome but 
since one summer month will Ik si>ent In oitublishJng 
a base only two months of minmur arc Uft — July and 
August Two ships ure lielng e(pilpi>ed with mooring 
muKts, one to lie stationed ut Nome the other at Spitx 
1 m rgi'n At Nome the nuan temiierature over n number 
of vtars has be(*n Turn d(gn(s Falirenhell July 51 
degrees | iihrenhelt August 5tt degrees Fihrenhelt All 
things ((tnsklentl the vklnitv of Nome Is the best loca 
tlon Nouih Is 1T(K> nauti( al miles from th( Pole 
Tlu exploration of the whole area this distance 
would dktau u more nnriheni base Pt Parrow the 
most northern point of Alaska is IHH.) nautleal miles 
fnun the Pole but the lei (ondltlons prevent Its be 
Ing reached until the first df August, and then only 
bv small vi'ssels t'siKN lalh (onstructed for withstanding 
the force of tee Jam and working through the broken 
Ice At Pt Harrow there U no cerialntv of landing the 
structure nmterlnls and fuel for a complete base In a 
single aeason Tills la because there Is ( lenr water oflf 
Pt Barrow only for two to three weeks and In aome 


seasons It Ims been Known to last onl> for six hours. 
At Pt Barrow the mean teniperutiires over u number of 
vears Imve been June 55 degrees babnmhelt, July 41 
degrees Pahrenbcit, August ^ degrees Fahrenheit It 
nilglit be advisable to cuebe gasoline here for refuelling 
Two hundred people could bold the “Shenandoah” In 
a calm while this was dona. If a mcxiring muit could 
l>e erec ted hero In one seusoo It would be of great use in 
succeeding seasons for securing the “Shenandoah' for 
refuelling The problem of triinHiM)rtlDg 00 tons of 
mooring mast and of taking gasoline and workmen to 
Pt Barniw Is Involved In this 

As the “Hhenandouh” in crossing high mountains gets 
Into rarer atmosphere the helium In the large gas cells 
of the bag expands and would rupture the cells If 
helium were not let out or “valved * Tlds means a loss 
of helium, whkh Is very valuable This loss con be 
prevented In ordinary operation where the heights en 
(ountered are considerably leas than those of the north 
em Kixkles If previous to the flight the greatest ele- 
vation to be met is known, th«i the “Shenandonh*’ 
Sturts with cells partially filled with helium so that 
they will extmnd to about 100 i>er cent capacity on 
reaching the highest point, but will not expand to a 
Ijoint where valving Is necensaiy However, to cross 
the 8000- foot R(X'kleH enroute to Seattle, the “Shenan- 
doah” would have to start with gas cells 23 per cent 
short of full But this presents another Interesting 
problem In the performance of the dirigible, namely 
that with only 77 t>er cent of gas In the bag there Is not 
HufUclent lift rpmaining to buoy up all the gasoline that 
Is required for fuel otn the trip from Lakeburst to 


Seattle All of this i*nn lie obviated hv « roast ng the 
Uockles In the South where they are lower i c by 
fl>lng friJin Ijiki hurst to Fort Worth Texas, 3101 
nautical miles from Fort Worth to San Diego, 1003 
nautloU mllPH, from San Diego to Puget Sound via 
the coast 1 PKl nautical mllefl. 

The use of gasoline fuel ^rlng the long HIghts neces- 
sarj for exploring llghtma the ship consldorablv This 
means that she is t04» huovnnt and would rise to alti- 
tudes not d(?slrahle and that to (xuiie dowm helium 
would have to be ‘vnived,” to mokt her less buoyant 
Tlfis did not worrv the OermnnH on the short flights 
from (lermanv to Phtgland but both the Germnns and 
English have given considerable thought to this prob- 
lem of becoming lighter us fuel Is ('onsnmod On the 
long flights to made on this «cpedl tlon this Is serious 
and is being cared for In g most Interesting way A 
means has been found for recovering enough water 
from the gasoline burned to make up for the loaa of 
weight In gasollm This water re(x>verv Is possible 
btKnuse when gnwdlne hums, one of the products of 
ctinibuHlIon Is hvdrogwi which, when cmiiblned with the 
uxvgen of the air gives water sutficlent to replace the 
weight of gasoline lost as fuel With ability to manu- 
fu('ture water ballast oa lUoard the valving of the 
precious helium In descetfiBoit la avoided 
Although the winds for Juiv and August average 
seven miles per hour at the Nome base the “Shenan- 
doah** must be prepared for oCcttMlnnul gales that Wow 
here ns high as GO miles per hour during them months. 
To be able to meet adverse winds with a good margin 
of fuel Is the chief reason for redmlng the length of 
flights considerably below her full cruising radia» In 
culm weather When free ilk the nJr she can safely « 
ride nut a gale but must haw sufficient excess of gaao# 
lino to permit her to do th|^ and then tie up at the 
end df the stottn and refuel ^ 

A mooring mast for the ^Sh»iaadoah” built on tt 
ship would serve to advance the base at Nome by tha 
amount the ship Is able to proceed to the northward 
from Nome as the loe clears. A ship large enough for 


this U not small enough Lo work through the ice as the 
wooden idlers and whalers do, but must wait for 
(Kimparattvely clear water This ship with a mooring 
mast, in addition to reducing the len^h of trips of the 
“Hhenandooh by two or three hundred miles, also may 
prove valuable In being able to seek t lee where the 
wind Is much less than at the permanent Nome mast 
Another ship fitted with a mooring mast and sta- 
tioned ut SpltzbergeU would act as a still further aid 
In shortening the radius required of the “Sh^iandoab,” 
for suppose that on exploration work in the neighbor 
hood of the North Pole, adverse winds are encountered 
on the return to Nome (15G0 nautical miles from the 
Pole), then the “Shenandoah" could continue on to 
Rpltxl^rgen which Is only G40 nautical miles from the 
Pole Rpltsbergen whs selected as a base for dirigibles 
by Count Zeppelin aa early as 1010 He went there 
with Prince Henry of Prussia and a staff of scientists 
and selected a low open valley as an admirable alte 
for an airship base for North Polar work The Qer 
mans kept a party on aerologlcal work there until 1014 
hor all ibis long distance work the “Shenandoah* 
must have gcsKl rommunloatlon by radio The demand 
has already been put upon radio engineers to doable 
the radio transmitting distance from the “Bbenandoah, ' 
thus Improving the ship's usefulness both as a naval 
scout (»ver long sea reaches nnd improving one of her 
commercial ne^s. In addition she will be equipped 
with radio (Hinipass for taking bearings on radio trans- 
mitting stations In America and Europe and thus 
aifsliit the navigators in locating her position in the 
polar region 

Amandsen’s Flight to the Pole 

T he activities of the Navy Department 
in Polar exploration will not be con 
fined next summer to Its own work by 
meons of the Shenandoah." According 
to an announcement made lost year by 
Secretary Denby, Lieutenant Dovlaon of 
the Naw will command one of the three 
seaplane^ with which the Amundsen ex 
pedlButi will make the attempt to reach 
tlie Polo and ultimately cross over to 
Vlaska Itself 

A non stop flight acroas the Arctic 
regions Is not In (Xmtemplutlon The distance from 
Spitsbergen to Alaska la about 1750 miles, and It Is 
Intended to make the flight In relays. The first step 
win take place early next summer, when tho planes 
will be larrleU by ship to the edge of the Ice puck, 
which. It Is expected, will be found at a distance 
of about 450 miles from the North Pole From this 
point flights will be made to the Pole, where there will 
be established n depot of supplies of food and fuel 
For this bold undertaking Amundsen has chosen the 
Dornler Dolphin fljlng boot which has been so built 
thaf It can take off with equal facility from Ice, snow, 
or water, und of course, make corresponding landings 
Each seaplane will currv radio of sufficient range to 
enable It to keep In communication with the depot ship 
The Dornler machlops are monoplanes of the all- 
raetal type At the bottom of the plane is a member 
which is designed for taking off or landing under dif- 
ficult conditions It Is actually a small wing, so 
shaped as to afford a certain amount of Uft Its under 
surface Is strongly ribbed to enable it to ride without 
damage over the rough surface of the Ice. The body 
of the plane is commodious and it provides warm, on 
closed cabin* which are a* completely appointed and 
us comfortable as the cabin of a «mall yacht 
The squadron of three planes wlU be manned by six 
m(Hi, one of the planes being under the Immediate 
command of Captain AmundHen. Judged from the 
naval standpoint, the navigation on such a flight as 
this will be of particular Interest, for in the Arctic 
region lying adjacent to the Pole, the magnetic cotn- 
pasa will be practically uselcfla and all courses will 
have to he laid hy the mm The 24 hours of daylight 
Mtl he favorable to this, but on the other band there 
mil be a dludyahtage to radio communication. 

Of great htAp to the explorers will be the double 
sextant which Is used in the United Btatea Navy for 
the navigaHon of aitblimes Thta Instnunent eliminate* 
the ne<Ysslty for a hortarm in making obaervatloos of 
the heavenly bodies. Probably It wIU b* used in placa 
of the artlArial or mercurial horiaon. 


P OLAR exploralwn via the uir, harrmg the premature enterprue of 
the unfortunate Andree, is a totally uncharted field* and thou Vrho 
enter tt must make their or»n rule$ What theu rules are to in 
the present acrtal attacks upon the pole u indicated, so far as u powble 
in advance, in l/ie long and the short articles on ihu page Attention » 
also called to the ducussion on page 154^ in rphich a member of the Naval 
W ar College gives us some m jicalion of iv/ial the explorers hope to find 
— The Editor 



MAP SHOWING THE UNKNOWN REGIONS OF THE POLE WHICH THE NAVY WILL EXPLORE WITH THE “SHENA 
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Gun Catastrophes 

Some of the Reasons Why Small Arms Open Up at Points Where 
They Were Not Intended to Open 

fiv Capt Edtvard C CroMman 



No factory load ia likely to mmtreat a revoher 
thualy, a break of thiH aort ia the reault of a 
powder o?erloftd, and U usually from reloaded 
ammunition 

( < UUI>IN<J to compiled b\ the 

(aoitminent there are main He\tn nilllhm 
Ijunitrs In tluso United Stntea and eath 
\enr '*ome sinnU proiMntlon of the snid 
M\in ntllll<»n turn up td tlie ^nn sellers 
iimrl witli n tale of ^^oe >Ahkii would 
move even n lourt Judi,i to tears Hit tak In 

Mirlahlv U one In wlikh (lie j,un ustd l>v lh< liuntsiimn 
prtMisdisl to shetl Its nuniiontnt parts or <le\tloi) un 
usuul optnlnkH in the hurn 1 In a fashion totalh repro- 
lienHlhle not to hhv low down, and uUlrtl> unLunieiu 
phind hv the nianufuc 
turtr there<if 

luw ptoplo with any 

etmsklerahh* t xpei U nti 
In tiK use of (Iruinim 
ha>o iiiiHHe<l lhat pit as 
inK and luterowt Ink 
HiKtit tif a irun Hiuhh nlv 
eruptlnji In a Hi>ot wliere 
no eruption was 
plimnwl in ItH orltrlnal 
(Itslicn The |h rfur- 
manet la not HunirlsinK 
In view of the many 
KTndw of «nns for sale , 
the many Htirta of iteo- 
pie usiny tin m, tho 
Internal pressuits 
of ev*n (lie small and 
lu<»ffenftl\e 22 calllier 
and the unfortunately 
hasty and IranUhk dlsiK)Hit|on of a ehnrpo In tht Imrrt 1 
whtn Nomo uhtilatle is pla<*d In Its \vh> 

Without c\<tptlon In the tah told hv the ehoott r, 
the fault lies In tlu uun or the ummunltlun or holh 
(old nnahsls of cause and etTect and repnahK tlon of 
llie wreck h\ the iiaanH suhimk ted de\ilopH that tlie 
tale UMualli huks nadlv in acturaev In fad Is about 
ftp tx*r ttnt Hliv tlurtsif Uetausi wlille It Is human 
to err and jiun and ammunition plants are run hy 
liunmn lielnkM, latwt m r tlu shooti r ma\ douM the fad 
at Units, tht factorhs are s\ ptumitl/tsl and |H»8WH8ed 
of vast exiierlemr ndthtr of whldi (an he said of tho 
im rrv hunttis who salU attdd oudi seaHon 
Atanit ftd i>er cint of tlu blown up iruns ma\ lie laid 
at tlie doop of tlm sluHtti r — due to his sins of com 
iiilKslon or ondsMlon If lie was usIiik n loud* d or 
homehuoltd ammunition at the Him of tht unfortunate 
tucldtnt a prima fm ie < use Is estahllslud mndnst him 
It iMHi not Ih a oondushe one and ho mni pro\e an 
ullht but most of (lie time nninninlllon In tlie 

old liomt Knrdtn and list d in a ^nn width ceasim to be 
useful as a Kun Is at the bottom of the trouble 

ShotjtuDs and pistols prtttv wdl dhldt tlie held of 
firearms tatastiophes Intwetn tliem the rltle brlnftlnft 
up a bad (bird In tlu hurdliuk rats This Is true 
lur^ti h lasausL the Hhotipm has ( oinpanUlveh thin 
tubes and 1ms iiust It Is so ofttn us(d niuUr tondltlons 
width metturak'e kettlnir (ho bore phikM d wllli mud or 
snow likewise Is the unfortimatc fuLt that two sorts 
of proi>ellantH are used In HhotRun ammunition one a 
pttwder practhallv fool pn>of because of tlu space It 
tM tuples, and known as ‘luilk tht othtr uslnj' up 
\er\ little naan ft'r oiiuhalent charKOs and hence, if 
loadetl bv an Ipiornnt load* r In a ^'bulk measnre or 
through the Romlsa t uslonal mistake tif a factory re- 
sulting In a gonorosUy of t barge which proceeds to 
tak< tho pun barrel apart 

RevoUtrs and pistols are unf*)rtunHte in that their 
ainniunlllon is very touciiy In loadlnp and in later 


storuke Tho quantity of powder used Is so small — 
from two grains wetkht upwnnl -that a tine thance 
offtrs Itself fur more than one load In a cartildk'o or 
no load at ail In the very raphl autonuitk loadlnp 
nim bines The verv llkht, feutherv kcalns of muth of 
this d* nse pistol iiowtki are prom to stick In the 
imiiHure because their welpht Is n*it enoukli to over 
come the f rl* thm or esduslon of their lltth pni>er-thln 
krains 

Also qu* prl3 emmpli the bullet w hkh aft* r leaving 
iht mn 77 le is jiowerful entjugh to tlrlll thn'uph a man, 
has so littk spare en* rgv that It sthks In the bore of 
the pistol with little pro\t»eutlon This is particularly 
llktl> looitur with nutal Jucketid bullets with tlulr 
\er\ hlkh frhtlon against the hort walls I have *iften 
seen laillets frtan the well known and standard 32 
lUtoiiuUk pispd tiirtrldk^ whtn tlre*l In an adopter 
In a W1 lalllier rllle harrtl of prattttullv the same Ix^re 
slrt take two seetmds for the trip *>f the Iwire, and 
strike the ground a few feet from tlu rltle, proving 
thal tlie frhtlon of rlu bullet neurh offset the thrust 
of tlie fiowder gases This Is marked whtn the ride 
has been fired pn\loUsl> with the serxict tliarge and 
left uutkiintd with the Ktlek> ivsldue in the bore 
Willi Ihc uutouiiuk plflCol Uic charge insuUlclent to 


drhe the bullet oat of the bore Is also Insufficient to 
funetltm tlie imuhunlHin and the attention of the 
sluKjttr Is usualh Inxlttd to the lrr*gularlt\ b\ the 
fact tlmt the gun dkl not reloiul Itself Wilh the n 
xoUer no sueh warning Is glxtn imless the uliooter 
sijises tlie redueetl riH-oll and a st^cond (handier fired 
wltliout uotklDk an j think wrong with the first will 
Infiilllbix pnalute a ruined pun through the presence 
of the first bullet stleklng In the Imre 

1‘tstol cnrtrldM*' habUually left in the gun are sens! 
tlve to the* present* of oil or tUunlnp fluid which Is 
nist) often found In the t hniid>er or txUntUr of the 
rtxolxor Some oils and some cleunlnp tliilds are so 
Huhtlk that they will huk In past tlu prlnu r or jmst 
the htdlel and sjMdl the p<iwder or primer Smokeless 
iMiwder Is verv sensitive to oil or prense 

Hie r 4 *sult of sut h leakage, common enough to Impel 
one large factorv to produce u Hpeebil line of oil proof 
revolver and pistol tartrldpes, Is either a misfire or a 
weak (oinhustlon of the p*iwder sufficient pcrhai>a to 
move the ballet up Into the 
Isirrt 1 of the pun, but not out 
of It 

Pistol ammunition left In 
storage In a high tempera 
ture such ns might easily be 
deTeloiHMl close tt> a steam 
rudiatoi or a thlmmv Is auf- 
fidentlv redu(NHl In power to 
cause Inillets to stick In the 
iMire of a pistol While vislt- 
Inp a Oovemmcjit arsentil 
during niy dutj as an army 
ofllter tests were made In 
mv presence with ammunition 
for the service calllier 45 
nutoinwtlc plfltol which was 
exposed to a temperature of 
150 degrees Fahrenheit for 


12 hours and then fired throuph the chronoprDpb Five 
mukes of aminuDltlon were tested One gave normal 
results one showed a loss of 50 feet In range out of 
tho orlplnal 8(K) feet, two rdhers sbovv'ed a loss of 150 
feet and of the fifth, four shots stuck In the bore of 
tho plHttd, while the other six, though leaving the 
irmrrle, failed to reach the other end of the short 
chronograph runpe Of the ten shots made with one 
of the brands that dntpped 150 feet off their range 
under these conditions, two also stuck In the bore 
With the automatic ns iMdnted out, this would ndt 
function the mt^hunlsm of Ihc pun as a rule, btit If 
the slide were hauled back by an excited man and the 
gmn tired with a normal tharpo. It would Infallibly 
hurst tho barrel or bulge It enougii to lock the gun 
npulnst functioning 

These troubles however, almost invarlablj result 
in wiocked barrels and possiblj the slide encircling 
them In the case of automatic pistol When the fno 
t*iry or gun mere hunt Is presented with the spectacle 
of a revolver with three chuinliers blown into one and 
glvlnp thepeneral apiiearnmv of n house with the front 
wall removed and two or three floors left exposed to 
the publh ga?^ then he can usually Inquire Into the 
sort of charges the owmer us*h1 In his i-eloadlng, for 

this sort of wreck Is 
not often seen *xcei)t 
when hand made am- 
iniinltlon Is used and 
the Imppv ammunition 
exiM'rt gets two or three 
charges of powder into 
one case as U easily 
done throuph the super- 
abundance of room 
therein 

Most shotgun troubles 
arise from obstrut tions 
In the l)ore and the 
cause Is easllj tling- 
nosed from the ha at Ion 
of the burst Overloads 
of powder invariably 
blow out a set lion of 
the cliHml)er blng over 
the case or Immediately 
forward of It at the ‘V*one" or reduction of chamber 
diameter t<» lairrtl dtameler The gentleman ottcinpt 
Inp t*i blame the aimmmitlon for a handsome rent In 
his gun barrel u foot from the thamber is trying to 
make a 10 |K?r cent grade with tmly 10 pounds of 
steuni Faulty ammunition does not so larfonq Most 
sholgun Hhootpps know this and their plaint with a 
burst barrel Is that the material was defective or there 
W((s not enough of It for safetj 
While It Is true tlmt faulty stock gets Into a barrel 
now and then, through o aeuin or burned s|M)t in the 
original forging, and while a double-gun factory has 
been known to strike n barrel down to a iwper thin- 
ness, still the odds are t«i to one that this Is not 
the cause* when n barret develoiw u large and deckle- 
edge rent where the gnn had no r«it before 
The Mlef used to be common that sealing the bore 
of a firearm would then and there, on discharge, result 
in the exit of the charge from an extenqioraneous 
opening In the barrel created Just short of the seal 



diamber of a servke-rlie barrel, fired with mad in the mazsle. The barrel 
sectioned iteelf very neatly 




A government Spnngfield rifle that blew up in the hands of a navy rifle shooter The ammunition was tested, 

cause of accident unknown 
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This 18 th« weak point of the HhotKun frame Firins both barrela at once, or 
an overloaded cartndKc, will Hometimea break it here 


ExperhnentH, botiv of niy own and of uun factories and 
uraenals, fall to agree In rcHultn with tills thei»ry with 
nil due resiiett ff>r Its advanced age and Us gre> hairs 
Urey hairs, of eourae octur at times even on n donkey 
likewise does tlio undent theory, onto \lgopousU ujo 
held, tliat u burst in u pun barrel fnau un nlistrmtUjn 
in caused by the conipreiBRlon of tlie iilr fall to cliock 
up with the results of experiments 

L\VKrluunt pmves that to Imrut or bulj,e a pun 
iwrrei an oiwtrm tlon lieuvv enough or sth enough 

10 cuuhg a pcrceptlhle check to the duirgt must he 
used Sealing of the Uire, that Is preventing the fiee 
eM.H[»e of the air puslied uliend <^f the dmrgt Is not 
ut all eHsentlul In tlie wrecking of u gun barrel TIu 
Itore may be setilcHl fn*ol\ provldc-d the inounH used for 
Kidd sealing, sucli as thin puiier tied over tlie tmui/lo 
is not sutholent obstacle to check Ihe charge 
When the obstruction la sutlldent to ciiecW the pn»p 
re«s of the bullet or loud of shot n certain wave action 
is set up In tlie isiwder giiws following !)ehln(l, giving 
inormous Intrease In the pressures, and somethmv hut 
not alwavs, bursting or bulging the wulls nf the imrret 
An i>ld HU|>erstUlon held that tlic suction of the gun 
iHjre of the shotgun was suflWlcnt to draw tlie hasewml 
from the case and suck It up the bore a certain distanto 
until friction overt amc the doorcasing drag of the 
*^011100 Then uiK>n tlie n« xt sliot the basevvtid would 
trip up the charge and hurst the gun barrel So tinnlj 
Is this l>elic ved tliut one nmnuinlMon comrainv an 
nouncis that Its imsewnds are locked loo tithlly to i)cr 
mlt of fids happening 
So fur ns I know tlie 
tiicMiry has never benm 
proved, oltiier Uiot tlio 
iiasevvad Is drawn up 
the bore of tlie gun or 
ilmt it would then hurst 
I lie gun on the nest 
shot I>e!ltM.rate exi)crl 
inouts placing w^ads at 
various s|»ots In the 
iHire of the gun proved 
Ilmt they were not suf 
iichnt to l)urst ordlnarj 
Imrrels 

What will hurst a 
barrel with lH?autirul 
certainty and prompt 
m‘Hs Is tlio shot charge 
imd wads which might 
ho blown up Into th« 
bore by a chaigc of jwwder Insuffldent to mov-e thorn 
clear out of the gtm Alsuit two giulns of bulk powder 
Is suilUlont to give this pleasing elTect, wldih might 
come ttbemt through the bungling loading of tlie ama 
teur cartridge iiinker or the faulty iiiuclilne In a (m 
tory, Stull a measure running einptj 



p«p«r-thin walls of t shotgun barrel, burst by 
SB obstruction In the bore 


Unless the shooter Is vtry 
excited, the luck of recoil and 
noise would notirv him that 
notltlng mudi iiad taken jdo-c 
vvllhln tie clmiulK r of lils;.un 
ul tlie faultv Nhot, but &c 
iidpht casllv mistake i) for 
imrclv a mlstlrc ijc*t lla 
case and Hr* unolla r sImU 
wllh the pie\b>us < lia i g < 
ludf^cd Honawluii in tlic hoie 
It Is u ldgh4 pious |(Ka 
for tlie flannel, hading anv 
lliing out oi tlie uidlniiv m 
ills shot lo stop and in\(s(| 
gate full> What sei itu d 
iiuulv II mlslln iniglil lU'^llv 
be a partial m<*\cmont <if ihe 
(liaigc or taitlct thioiikti rta 
Isire of tlu gun and a loiig 
liieul thiieln wltli tla ((iiain r< suits of a wricktsl 
imriil llu nt \l shot If not a mmgkd (iiind in tlu 
case' of tla sliotgun r»r rilli Tin sluHttei lias no l>nHl 
ness bring anotior spot aflir an iippari nt adsflre with 
out uinfullj Iiihpcttiug tin (urtridgi <tr (he ixui (o 
make sure that noihtng undut (ransplnd ami this 
slumid Ih' InvarlahU, iigudliss of liow plenllfulh tla 
idids or burglars mav Is tfushing In froiil of him or 
Imw hjull> he wants to plip, tlie n(\t sliot light avvnv 
\\ it bout dt lay 


Uartly dm‘H a hlgliis)Wii rllle de\elop trouble more 
than rt htilgCKl or hurst liarrel and not often tin hitter 
The cause Is almost alw ivs an obstnullon wliUii Inis 
fulkn Into the harrLl or his n left In duilng the iknn 
ing iitNK'cNs OncH* In a t»!ia moon « hiitli t sIomIs its 
Jacket and leaves It In tlu bon, to prodiK-e u Imlgid 
barrel the next shol This Is a rare case hut unv thing 
iinttHunl in the sh<it a fallan In tin hiilbt to nglstir 
or Its very wild Impact should Is. cause for seeing that 
‘the hole goes char throukli tin barrel before iigaln 
tiring 

Our service rllU has a dlstre-sslng huldl now and 
then, of utterly witcKlng Its re*cetvc-r from tlie Jumlion 
with tlie txire Lbar hick to the tang ot tlie arm 
Sometimes the cause Is liud to diagnose, hut primarily 
it Is due to llu fauHv d* sign of all holt action or cdhcp 
tvpe of rlilcB using limbos cartridges The Isdt can 
not In tlie nature of the case emtlreh supi)ort It 
around Its bend and weak brass or undue diainlx-r 
pressureH rupture the (um. aiound the he id let out 
tiie gus at its plivful pressure of iKomds jier 

scpiure inch, wlmn normal and wreck tlu receiver ul 
Its Junction with tlu ImrnI 

This of course releases the Isdt and gcipiallv taki s 
apart tliL entire nuchanl^in of tla rlile as sliow i l)v 
the llliistruilon of om I iccentlv examined Qiietrly 
enough theshiMUir is nircU injured wltli ail tlie frigid 
ful Koutterutlon of geaul siitmg steel parts close tn his 
face Tlila a sc ml rare a ipitenlng us proveei hv the 
ratio of nl)out e»ne blow uii t<i a cempU of million shots 
tired but when It dens e«.nr It Is xe^rj disturbing to 
the man who deees min h hluMdlng with tlu inilltarv 
rlrte 

The climnber pressure uf the bumlde short hi^ 
loved of the shieoting gill<rv Is nUiut PUKHl p.mmls 
I>er Mtnnre Inch of iliamlHr urea — four ions The 
ehamher pressure eif tiu shotgun runs from ir>no to 
11,000 iwunds per wpian inch or around tiire*e to live 
tons 'The clwtrdK>r prcssuie of the various rJlles ranges 
fn>m the short tignre of 10 000 imnnels to tlie ".OtKK) 
poundH or tons of tlu vervlce rifle 

If the shooter will ket^p In mind the fact that Im Is 
handling un engine of ireinendous Internal pre-ssurc 
and imwer, and not u cane t>r un uxe or an aliecnsteuk, 


then will those mlsrre ants (lie gun and amnninltlon 
loukers Ik femnd to Ik* (pilte human In thtlr amhltlons 
and to U making ammunition and guns far nutn rell 
able than dreamed of In the philosetphv of the sluMitor 

Darwin and Evolution 

I N an address belore the Amerh an Asseulutlon for th* 
Advaneeinent <tf Seftiue ut ils Ism Angeles meeting 
in SejitemUr VUl Ih I>avid starr hinlan Hide! 

Nothing we knewv takes phuc without an aeltHpiutc 
cans* Among the at 
tempts to S(are_h fe>r 
( ause K for phenomena 
In animal «md [danc 
life tla most notahU 
have Isen tliose of lai 
marrk and Darwin 
1 amaiek ntd* d tlu facts 
uf nsi ami dlsus. In tlu 
d< \e hMiiiient and modi 
flealion of llu Individ 
ual and sugge sted that 
tIu' Iilglu r gr Mips must 
havi originated in like 
fashhin lienee Ihe 
I lifsirv ed cle velopine nt 
tiiroiigh iJie Inheriliincv 
of aeeiuiied chiiriKlers 
lieieditarv tndts being 
nauiltied from gn ne ra 
lion to g c n e r a t i e> n 
through use and dlKuse <if organs or oilier causers 
Daiwln went mm li fuither htpiKsing es|K*e)allv the 
sifting and splitting dm to vaivtng eiivipnninenf The-ae 
he summed IM> andei llie comiile x term of Natural Se- 
lixlpin' ih ( ime » 1 VI d eif a *st niggle for e xisti nee with 
tlie (onttnued survival of those whhh eould nmlniuln 
nuiiise*t\eK iKspieathing llulr adaptive ehuraeters to 
their progenv 

‘ Tlu ri is a resent tendency among hloioglsls to Ig 
none Darwin and ids iiirtlual of aptiroae h in favor etf 
moic oatiplnslial cone-eptlons of evedutlon ns uneon 
dltloned bv environment "I lie iirocess of Induction Ih 
sleiw and lahorlous that of de elm Hem may tee speedc*d 
upas de*maiided 'Ihe basal fat remains, the method 
of Darwin e>f eoiwlderlng all n le v mt trutlm Is the emly 
wav The eiiusi«e are the matteis re a)l\ ImiMtrtnnt 
After emphasising that tlu elewent erf living fetrnts 
frean series nnw exilnet Is leKt oliviouH for im\ well 
Infermied mind te> question T>r Iordan fonlinue?d “We 
would like let know luiw this came tl«uir Daiwlns 
work is like a great skeleh imp wldeh Ids succe ssors 
are tilling in and In nei vital re*siHHt will the final chart 
varv from Mu as^ plfie‘d landmarks Naturalists have 
found that Uu v < an ])UKlme In » fow weeks bj Heles’- 
lh>n and Hegregatleui foi ms apiranntly as distinct as 
Nature can eHteihlNh Mmtagh sitiiUur means in » ml) 
leimium Hut Natures stiee Ics nie of long eneUirnncc 
and the reason win this is no Is a vital problem 
\Vo kherw nothing erf e\oIuM<m In vac net of change 
In life* time latCHl to env Inenine nt All Perms of life are 
split ni> Into siH*oles wllli udaptallon t<r external eetn 
riitieriw visible in every stnicture We knerw of no wav 
in whhh organisms liecome udapteil to sjiee lal tondl- 
thrns eXeept hv the t>rcrgre*SKl\e fiitluies of those which 
elo not tit No ertganlsm cun e^scaiio this pren ess 
‘To admit Muse faets and vet sa\ tbit sehslion unel 
se^gie gallon are not farleirs In evolution wmdd npinar 
to make tlie matter u mere questieui of words If by 
evolution wo mean the Mieeirotleal jjretgTi ss erf life duo 
solelv to forces Intrinsic In organNnis then outside 
Intiueaices are of oouise not fiutors in vurlt evrrluMon 
If however wo mean (he actual irutvemenfs <tf aetiml 
organisms on thlrt mtuid enitli Man Intrinsic InflucUc'Ca 
and ohHtaelos are ohvlouslv fiutors ’ 



I 


The nght barrel of this double, hammerleas shotgun hurst in the hands of the owner The burst in the left barrel 
was produced in the factory, by dropping in a 20 gage shell and then hnng a 12 gage shell behind it Not much 

question what bursl the right barrel? 
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Our Point of View 


A Senatorial Inquisition 

n P TiJJj iMis-^sslon of a suproine sense of pro- 
{Ktrtlon Is file iiutstundlng mark of a man 
of ^'enliiH, It must be admitted tliut the re- 

_ lUAestluation of the Hok Peace Award 

l»y the Seiiiitt (lui wunvly be called a stroke of p^his 
Indeed art liu lined to think that (heir amurlnK 
pro<HMlure IiidkatcH that (ids iiutiist bodj has entirely 
lost at least for the time l>eluj,, J(h wnse of humor 
ttriulnis It has lost the mnse of the proper scope and 
llinltalhfU of Its oiMi prcioKidlves 

lien 1 h the (.ast of a TTnlled 8tnti*s citizen, "widely 
rcsiKKtul and belov<.d, who, lu the endeavor to pro 
mote tla i^niiHe of iH-uee offirs a prize for the best 
essay on the subject Nothing wrun^ surely In that 
Tla winning issay nut nt the twenlj two thounatid 
wnt In Is Hflettisl published, and wl(UI> distributed 
Ho far so g(w»d Wiieii certain of our Senators Cfune 
to ruid the t^saj they (Ind In It a more op lesjs ctmi- 
ph te en<lorscmcmt of (hat to them, moat aitursed 
d(Hument the League of Nations and forthwith, having 
constituted a commlttis* these gentlemen proceed to 
let forth a howl of rage, ]>unctuated with innuendo 
and \UuiH*ratli)ii, (hrmigti which the practised ear can 
ditect a strong undertone of political apprehension 
Well there Is nullitng wrong In that Politically con 
Hldcrtd that sort of thing, we suppose, 1 h “tierfectly 
nil right *’ 

But wlien tlie'^natt proccHHled loculi Mr Bok before 
ItH mminltlee and dimanil that be tell them why he 
offered this prize and what he spent upon the effort 
they were no longer iH.if«tly all right hut jterfectly 
all wrong Tlu re are among the prized poBW'HsIons of 
the people of the United States some imtHt sacred prln 
rlplen knowm as “the HoverelgnU> of tlie pcs>ple “the 
freedom of the itress, “and tla. fr«s doni of s])cc*ch 
and this highhanded InMulsitlon of the Senate Is a 
direct and most Imisrtimnt uttiuk ii|s>n tlK‘sc Inallcn 
able rlglits of llie American people 

The StiENTiiic Ameiu< \N Is not a isdltlca! journal 
\Vt can express no opinhiti ftir or against the 1/eague 
of Nations or any similar (pusilon hut when we see 
such au uiulacimm Interference wltli the fundamental 
rights tif the Individual cltlztn, we raise our voice in 
protest I'hc prcHtlgt of ilie Senatt does not stand at 
such a high level just now, Ibat U tan afford to make 
S4) amazing an oxhthltlon of Itself as It has dtme In 
tills reient lnf|Ulr\ ^V^ HUe to liold our Orngress In 
high regard and It iK>sitlvtlv hurts our feelings to see 
the smile of amusisl (onttmpt which the mere mention 
of this Incident stH-ins evirvwhere to begot 

To the iiiHiiliers of the lommUtee who have thus and 
at laat ui hleved a hurIj sc< an luimortaUt>, wo tom- 
mend some simple lines of a simple Scotch laddie 
“0 wad some Pow r the glftle gle US 
To sec oursols as Illiers see us ” 

Tremendous^ 

lUKHK. Is fuflhbm In words, as In clothes, 
Soiatsme or some group of men begin to 
favor a partU iilar word or It Is used in 
, csmnt'ctbm wUh a crisis that attrm ts nation 
wide attention Usuallv it is a s«Anorous word and if 
as In the prose u( uise, It (urrlis a wmse of the dra 
inutlc, HO much the Utter for It Is then well launched 
on the ware of iMipnliirltv Not bo long ago “alwohitely’ 
had its run Wlioro the simple 'yes would have 
8irve<l the Interrogee would sav "ahsolu uu tcl> That 
lute like third svlhibk would be hehi lingeringly on 
the Ups and with evident relish 
Not long ag'o we drew attention to the vogue which 
the word ‘tnnumdous was having and we mildly 
suggested that U was Islng lltHl up with words for 
wtiich It made hat a norrv malt The fashion ts atlll 
with us Writers of all kind** and degrees seem to 
foci that If an article N not freelv sjirlnkled with 
"fnmcjubius It will l»e wanting in pep 

Now pif Hsp listen to this Ttecenth during our 
editorial browsing, we came across a tts’hnlCttl article, 


compuet, well expreHsetl and informing In which the 
author uiMsl the word ‘ tremendous no lesis than nine 
times He His>ke of u * tremendous saving of time * , 
n “tremendous capital Investment” . a “tremendous 
I omplexity ’ "tremendously high spooclH” , “tremendous 
|A<»wer’ ‘tromendiiUH concentration of power “tre- 
mendotiR difference In results", and, ye 0*>dsJ “tremen 
douH rctlnementl 

Now one “tremendous,” or two at the outsldo, should 
satisfy the revpilreimnla of an article of two thousand 
words or no But surely the author is not so tremen 
dously full of Inspiration that he must use nine tre- 
mendous relief valve*, to let It all out 

Let him therefore write of a great saving of time, 
a large capital InvcHtmcnt, and a (roi/Mcwame com- 
plexity liCt him d<*8crlbe the intense c*<mcentrntlon of 
power, the trulv tremendous power whhh makes pos- 
sible such extraordinarily high speeds 
Therebv ant! with patleni*e he may arrive at an 
extreme rennement of his literary style 

Hope for the Merchant Marine 

n UANKS to the action of President Ooolidge 
in pladng Rear Admiral I^lgh (’ Palmer In 
charge of tlie Hlmergencv Fleet fkirporatlon, 
tliere Is u brighter future In sturv for tlie 
Ainerh an Merchant Marine. The Pn^sldent has re- 
moved tliH actual operulhm of the ships from the isdl 
tlciuns und placvd it in the hands of u practical and 
very iihle “sHllorman ” The slgniticance of (he term 
“salloriimn will be understood when we any that, In 
the Nnvj to cull an olllcer "a real sallonunn la to put 
ila lant If not tlie highest, mark of approval ut>on his 
quallllratlons The Admiral knows a ship from truck 
to keelson and if lie la left alone the vosscIh of the 
emergemj fleet will l>e run as (hey should be The 
applhant for p<miilou will not be asked “what are your 
politics,’ or “what Is your religious faith, ’ he will not 
even Ih asked whether In the late war, lie would as 
iMsm have fought against the British aa ngnlnst the 
Germans 

Ho far, then, ns Leigh 0 Palmer Is concemod our 
coHtly wnrilme (iett will be efflclcntlv maintained and 
ojAeruted, but wo icpcut, this will happen onl> If the 
Admiral Is Met alone” But who Is to Interfere with 
him? Unfortunately the Shipping Boanl Is In the jHml- 
tlon to do so If Mr (oolldge could have had his way, 
Admiral PuluAcr wouhl have bad a free hand Kvl 
<lently the Presl^lent would have liked to wash out the 
Shipping Board, or at least plaw It under this naval 
othcer and give him a fn^ hand In salvaging our fleet 
and running It «m practical lines Unfortunately, legis- 
lation will be nmled to aboltsb tlie Shipping Board. 

So liere we have a practical, bigh-class naval offl(?er 
subject to a pcdltlcul board whose record Is ono of 
Incompetence and extravagance, and whose policy of 
repudiating ctAmmcrcIal treaties would render hostile 
every maritime nation In tb© wt»rld and besinfrch the 
good name and high faith of the United States The 
new head of the Kmergency Fleet OoriK^rntlon should 
be given a free hand The best way to ensure this is 
to olMllNh the Shipping Board altogether 

The Way of a Ship m the Air 

D OUUIOUS instance of the perslst^ce of habits 
of thought and point of view was shown In 
the i)re88 descriptions of the WMrnlled “fight” 
of the “Shenandoah” with the furious storm of 
w Ind and rain which tore h«r looee from her mooHngft. 
As a matter of fact, wheax she broke away, the storm, 
for her, was over Like a free balloon, she moved with 
the moving air looking at the airman from the ground, 
it N difficult to realize that, for him, the hurricane that 
makes us bend over and brace ourselves to avoid being 
swept awnv, slmplv does not exist The airman knows 
no hurricane other than that of his own making The 
“Hhennndoah” with her engtnea dead was lu dead air 
With all engines op«i she could produce, relatively to 


herself, a windstorm of 66 mllee per hour Had she 
driven herself before that TO-mlle gale or against It, 
there would have been not one lota of difference in the 
stresses to which she would have been exposed. 

Tlte writer had an Interesting talk with an oflicer 
who WHS in the pilot house when the ship broke loose 
He spoke of the loud din made by the flaivplng of the 
fabric covering of the ship and the “groaning” of her 
basket like metallic framework It soonded alarming 
at the lieight of the storm, but It held no threat of 
danger to the structure of the ship as a whole He 
was making some notes on the chart table, when sud 
denly the racket ceased AU became still Immediately 
he knew that she was free from the nmst, or to pat 
It In the language of the sen, “her moorings had parted.* 
That Mudden silence — no flapping of canvas-Hio creak 
Ing of straining joints — no roar of the gale — tolls the 
story Ho far as “Shenandoah” was concerned, since she 
WHS amply furnished with water ballast and gos-vent 
Ing valves, and hud several thousand miles of fuel 
cupnettv in her tanks the trouble was over 
Captain ITetnen told the writer that, once they had 
dropped ballast and brought the ship up, he found the 
rest of tho night voyage “very Interesting and ^ 
Joyable ” 

Approaching Deadlock m Street Traffic 

n UAFFIC on the streets of New York Is stead 
lly approaching a density which will Involve 
an absolute deadlock That Is to say, the 
time ocH upled In walling for this line or that 
line of traffic to get permisaion ti> move on will be so 
great lliut, to all intents iitid purposes, we shall have 
reached the point of ixAsItlve stagnation. 

Should the contending voh»eH, each clumorlng for the 
construction of Its own IlKllgested scheme of rapid 
transit, agree tomorrow upon a unified plan, and 
should construction l>e l)egon at once, with all the 
energy of the cltv behind it street traffic conditions 
will have reached tlie point of deadlock before such 
plans can be lurrled to completion 
By far the most Important question among the many 
which make up the problem of getting the ever-lncreas- 
Ing mil Ilona of people to and from that great workshop 
which Is known us Manhattan Island, Is that of con 
nectlng the Island with the outlying suburhan districts 
How shall the crossing of the Hudson River be done? 
There are two proposals under discussion , one of which 
would solve the problem by building severe I tunnels, 
the other by erecting a single bridge The latest on 
nouncenieot spates that by the time the present vehic- 
ular tunnel under the Hudson, with Its terminals, 
plazas, and street approaches, has been completed and 
opened for service, It will have cost $45,000,000 For 
this great outlay it will provide In the two tubes for 
only four lines of truffle. Four such tonnels would 
provide 16 lines of traffic for a total cost of $180,000,000 
On the other hand, the proposed Hudson Blver bridge 
at 57th Street, which also will cost $180,000,000, will 
provide on Its upper and lower decks for more than 
twice that number of lines of trafllc, Including motor 
traffic and rapid transit trains, and In addition It will 
provide wide pathways for foot passengers. It has 
been claimed that a bridge of this large capacity would 
produce great local congestion at Its approaches. ThU 
Is not the case, for the latest plans provide for the 
constructlen of a six track elevated automobile and 
motor car roadway, extending from the entrance of the 
Hudson River bridge to the entrance of the bridge over 
the Rast River at 66th Street 
So excellent Is the organisation for brtdge build- 
ing, both at the fabricating shops and at the bridge 
Itself, that a bridge even of this roagnltnde Could be 
completed In five yean from the day on which ground 
was first broken. The tunnels would have to be built 
successively. |md it would be at least ten years befbre 
the whole four of them could be completed. Ttmnel 
building U too slow a process: It con never catch up 
with the dty*t growth. 
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Here and There 


N O Introdaction of the name of Madame 
CoHe need be made to oar readers. 

One of Ukb Interesting eoientlfic events 
of recent weeks occurred on the twenty 
fifth anniversary of the discovery with 
which this celebrated name la connected. 

The occasion was dignltled by the pay- 
nient to Madame Curle» In the presence 
of President Mtllenmd» of the first In- 
Htallment of a pension voted her by the 
French legislature In recognition of her 
scientific achleveiuenta In this coancctlon 
It is Interesting to quote the modest tlU<^ under which 
lier discovery was announced to the Academy on De- 
cember 25, 1858 “A note by Monsieur and Madame P 
Curie and Monsieur G Benumt, upon a new radioactive 
substance found In pitchblende.'’ Tills substance of 
<>ourse, was radium Our photogru|>li shows Madame 
Curie In tlie working garb of her laboratory 

rpHB thing that we call “sound" Is simply vibrations — 
^ waves in the air, or In some more solid Hu1>Htnn('o 
When these waves fall upon the human ear tlioi give 
rise to the sensation of sound — with one pro\iso 'Mie 
ear is senslthe onlv to \lbratlons uLtliln h iirtaln 
range The faster the> c«tme, tlit lilgher the ‘pitch ’ 
of the sound the slower they come, tho hmer lUit 
the ear has a lower limit and an upiitr limit If tiie 
’Vva\G« come too slow, or too fast — If tho pitch Is t(M> 
low or too high — the oar d<iea not respond to them, and 
wo hear notlilng 

Now nature In general suffers no suth limitation us 
this Every day In thoiisands of 'wa>8 things happen 
— the Joovenieiit of Insect wings for instance — which 
give forth vibrations of far t<Mi great fre- 
quency to be audible to the human ear 
Similarly, In the gntwth of plants and In 
numerous other Instances, we have phe- 
nomena giving off vibrations that an too 
shm to make an audible noise We should 
like enormously tn hear these vibrations 
for litey are Just as Intt resting as the 
ones that come within our range 
We can’t hope to hear them dire<Hj 
but Dr PhlUlpH Tliomas, n»seurfh engt 
neer of tho WeslIngliouHO Company, pic- 
tured herewith has now made Jt is>ssH»le 
for us to see ttiem, giving us u uuuns for 
direct observation of mun> planomena \\hlch have 
heretofore Iteon quite hidden from our senses HIn de- 
vice consists simply of a ring containing two eltMinoleH, 
between which plavs a gl<»w discliarge pn>duc<d by 
high voltage This d I w barge will resisuid, in visible 
fashion, to air vlhrutlona pitched all the way up to a 
million cycles per second, where the human ear stojw 
ai on upper limit of 20000 per second NolsiUy knows 
Just what win be diswivered witii the new Instrument, 
but It Is sure to have bn>ud results One of the first 
RUggestlona is that it will enable the entomologist to 
observe the methods by which insects (‘ommiinlintowlth 
one another— <here seems Httlo question that this c?om 
inunieatlon Is through "sound waves that have been 
inaudible to us on account of their very high pitch 

is fair choncft that during this year a flight 
around the wmrld will be accmupllshed either by our 
Hritlah friends or ourselves. Aside fmm the usual 
question of national pride, it matters little the aucoesa- 
ful accompltahment of this feat Is rather for the good 
of aeronautics. What a gnielllng test for an airplane! 
tkunewliere between 25,000 and 85,000 miles of travel , 
tactns fill kinds of fiylng con 
dittons , far from machine 
ahops and replacements, so that 
the fUars will have to det>end 
<n theiDBelve»r to a great ex- 
tent , flights over wide expanses 
opm sea. It wiil req^re a 
stur^ plana and a stm^ «s>- 




gine iind a ■sturdv crew IKtm wondip 
tlurefore liiit hik h n rugM^l « raft as Uu 
D<»ugl«H Wrif^lit biplane nbowu in the ac 
ctmipanviug \iew, is lielng Lonsldertai oh 
compared v\Mij the frail biplanes of not 
so long ago 

■YTTHIT t, })liotogrHpblng the Ixmibnrd 
” ment (tf itonm by ole<'tnmK lu his 
IutNautor\ I ioftH«or William D Ilnrklim 
Ilf tht Uni\prshy of Chi* ago whose (Mir 
trait udjolns iIicm* rtmurkH, nsintlv ol> 
wrvisl an inlln_l\ m\\ l\i>e of rny It appears io 
1)0 a light wuvt, prisiimihl\ of n heretofor* unkno^^-n 
wtne-Itngih and (o Iw gi^n off bv minuti partithK of 
matter The dis(o\(r<r lias gtxon it the 
name Zeta rii\ and lie snHptxts that It 
muv turn out to }ia\< sma* riJiition wltli 
the proliUm oi getting u-s ful force <»ut of 
the diMintegralliin of ila atom Urst nn 
iiouncnm nt of tlu (lis<o\irv wus imulo at 
llie rmnl iiusMlng of flu Aaarloin Awue 
(litlon for ihf Adwim^fiaiit of Science, 
lun] was regardcsl ns om ni the more iiiJ- 
lujrtuut (le\i lopiiu TUs of ilils uu^tling 

T^hWs dispute las of iHint date remind 
iiH again i>f tlu iHih ntlalltles for 
dtstrm lion lurking in tia most InntNUou*^ — — . 

api^arlng spwles i>f iliist Anj llnelv 
crmirnlmi(< (1 nmtftr whatMir, It aptxars l« likely fo 
prodme ti \iohnt e\plt»sloa given tin appropriate eon 
dlllons Tills tlna flu a)ipinntlv Innocent suhstunce 
that dealt out duith to sonu t\\<iMmr( ja opU was 
ordlimv sliirdi and I Idh pnahu mI « nough 
duHf <0 e\j»lo<h In «|iit< of fla fact (liut 
It h ul a mol'-iun csaiunt of 12 pi r cent 
It will lailmpK Kurjirlst Kona of eiir 
rtmhrs to h ira That ihls is a will rccsig 
nl/Atl hn/iiid that tin anldtnial pro 
durtion of \ simrk in an nfiuospla n mod 
erateh ladui with dust of an> non Ih 
llktlv t<i hoi to an « \ plosion quite as 
M>vcix as tint of lunuarv in lr*ekln 111 

A ((()UId\(t to Dr Iranclsc W^md 
Dirts loj of Hit Crocker Iiisfliutt of 
Cants.r IvtM irt li t»f ( olumliia I nivtrsitv 
a marked advan<e In lla trialment i*f this dreaded 
dlneaae 1ms l»et u in uh jutssllth b\ a nt-W tvjn of \ ta\ 
tulw TlieiuwtnU has n hlgln r emlasi\i powtr that 
is t(t sH\ It is as fjioiigh rJa tandhixiwi r of an ordinary 
lamp hud Insn Int reast d slv fold In ^ 

atUlIlltm it is dtslgTiMl for use witli 
Idgher vtdiagiN than havt lM*en practicable 
In lloentgeiiologv U In rvsnlt In to re- 
dutv (ht netissarv tvposna from two or 
tliree hours jier pafUnt to iwtntv mlnuti^s 
and to Intnuse tlie HP o1 tlie tulx-s. In 
lidfDtHlh tin m w tala gl'ea a greater 
proportion of ravs of tin i\i>e that cure 
certain forms of ciimxr and less of the 
f*ort that at talk heiilthv tissue Dr C T 
Ulrey of tin Wtstlnghoi^ Company Is 
the invrator of the new lube Tlie In 
\ enter an<l Ids sell Jit lilt Infimt are pof* 
trajed at the right 





U NDER tlie most unfuvorable conditions It begdns 
to apfiettr, radio ret »ptloxi la poNsible, or at least 
may be hoped for with some degree of t*f)nfldence (>nl\ 
a few weekB ago, ftir InHiame 
In spite of the enormous musscfl 
of grounded steel in the Wool 
worth Building, a very srnan 
and Icwpoweretl set self-con 
talued, with U>op In place of 
antennae and wltli no ground 
ut all, fnnetioned fairly well at 


u d( nurnstmtlon In this ofiU'c A day or two later, teats 
VMio niad( to (Uteriniuc whether the radio could bo 
used for the purjioKe of t oimnunlcatlng to incn working 
imdtr ground, warning of danger In time to enable 
(iielr fstiH>e Tlie o\ perl men ts were carrlwl out In the 
IludHon Tnnn* I J<ilning New \ork and Jersej City In 
spite of the fact tlui! tlie receiving apparatus was under 
80 fett of steel nmirttt mud and water, the programs 
of tlu local broud(U9tlng stations were heard with coHi- 
plctc RtI(<VSM 

"TklsMANTI 1N(1 of the Tutankhamen tomb, wltli the 
^ vhw of removal and rfarcstlon on another site, 
pn>ceeds luit under dilHt ullles 1 he work Is neces- 
sarily slow, since elaborate Maffolding must be erected 
In a verv c-onllned space, and the Job 
has therefore to l>e taktn In vt ry small 
bites <tr tlu sntffoidlng of one part would 
Inurfcrt with llu work on anotlur sec- 
tion Also It is found that sons of the 
tonguc-anil-grtsive c<»nNlructlon of 1200 
years ago wih not put up witii any Idea 
that It Hhoiild ever U iwssihle to take It 
apart without d image and tlu effort to 
do this has In more than om place come 
pfrlloijsl> rlos* to defeat Tills Is Indeed 
tm engineering )trobitm of consldfrable 
Doveltv tlu wnsktr of buildings ordi 
narllv works willi the pritnarv object of 
getting the strut turv down and when in 
the past he has l»ad to prcM rve it int a t, it has usually 
iK'en 11 small ufTalr like u histoih log(al>iii or n mono 
llth llkt tlie oisilsks from hgvpt tlmt now stand In 
lAmdon and In N» w \(»rk Tlu Camurvou (. arter ex- 
IHslition Is nttuallv making <nglnurlng advance ns well 
as adding Io out flrcliaeoI<tgd< ul kn^twhdgv ' 

tT^ni 111’ Is Honuthlhg In an organism whlcli deter 
“^mlms tlu lisution and arrangtrranf of parts — for 
V viimi)i< u land at one <nd tlmt ttniiules slinll arise 
In a eirch aumnd Ihe inalv that right and left sides 
shall l)e alike Hut fnau lime to limr S4un( thing g<)es 
wrong with iht inaMilnt rv of this adjustnnnt, and tho 
human or some otJior animal glus birth to numstrosi 
ties and nmlformallons ProgriMs tow ird the disctivory 
of tlie KtKH’iflc ( aims of mu ii msldints was indicated 
by Dr D \I < hlld, PioP^ssttr of ZtsiJogv at the T^n) 
versliv of Chinigo In a pni^r re id in Cincinnati rc- 
eentiv Dr ( hlld l(dd of ixisrlnunts indicating (hat 
varlallon in tlu < let trinil and ilumtial (onditlons at 
dllTcunt iioints of tin. tiuhrvo are responsible for the 
normal dlv<r,^ent lln»s of dfveiopnunr of tlie various 
oimns, and that allerullon of tlioM con 
dltions from tlu normal la rcsismslhle for 
malformations 

T)ROI/lN(,rD stndv of the boll weevil 
**- bv tin Pnlltd Statf^M llurcMtu of En- 
Ininolog^ liiih )<d to tlu nmdusion that 
the fiesiilv hatrlud Insw ts make tlielr 
wa> to tlu cotton fltid b> iiuans of nn 
exlrnordlnurih ocuN sense of gmell It 
Is Infcrrvsl that tluv are attracted bv an 
odor tHsiillai to tlu cotton plants anil 
expulnunts a^^ und* r way to dt termine 
wluther lids (ulnr cannot Is done away 
with, or Imitaieil In such fashion (hat the 
woevllK muv In liirtHl Into traps Tlu reiutlonsof the 
insert to llu odors of iiepi>criidiit wlntergrwn bonev 
clirt^nclla and fttlmr ptingrut substanu « bavt bt'rti 
lesltsl and tlu 1 edenil sclcntLsts ludd out Iiojk of being 
able to build up a sort of slp^n s song of odors that shall 
(urry deception to tlie olfactory organs of the weevils 
Incidentally tlie wetvU keetm right on spievdlug the 
only visible pesull of twentv juirs’ work has Isvn to 
slow down Its expansion Iiu reusing every year the 
hull weevil affords graplih evldmfe that the bnlamss 
Intween Inoctts and liurnnnH is a df Ihalt one and that 
a very lUtlo thing might exterminate ua In their favor 
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The ship was torn looNe from the ma&t by a heavy 
KUHt on the atarbourd bow The two forward baKH 
lost their una 



\ I IN iiiih t\4nln^nr ltinii)ir\ 10 and at 
lilt t low ot a foul (lji\ (( st tiu ‘sill nan 
(loali was iitiii frota ta i laourlu^ niasL 
li\ a ;,aU of oclonlt hIihikHi pMclselv 
at tla Mioiiant wlan ria uneitioiiK ter at 
lak( hurst Station n listen tl a wind \« 


loiliv of o\ei T"! lullw Slu left hi r tap tm the laaHt 
and UlHupiHiirMl In ilu ^loom with a hoU In 

111 r \h)\s Juirinjc ilu larlv part of Iho wtonu the siilp 
nail ooiafort aliK to iht mast and no dilTlt ult v w as 


found U\ tin (juart* naaster In kot pint, hi r )iuid on to 
tiu wind hut the whiillni; >,UNt width tore htr looat 


e\ldently hud M*iiid Kt>eial dt^nes proiiabh hftttn 
or more, to smtlMaird and lla tnaiir irtu iirtsmitd 


to the wind rtuipled with Hit fatt that tlu 


A Wild Night on the ''Shenandoah” 

Blown from Her Mooring-Mast, the Ship Weathers the Storm 
and Is Brought Back to Port 


Ti >tars as pihd Hut th< reporters of I lie dullv press, 
urt,(d on hv file flHinand that tlu re 1 h plenty of human 
lull list (width oftin Is onl> unothtr uniiie for Hlieer 
sinKatlonalisni ) In thiii work spread iduoad u weird 
■'ton of dlsiu f,anl7ation and clash of autlmrltv l>e- 
iwim tlu otIUtrK in <harf*e anti the sahl ( aptaJQ 
llilntn I hat Hurt was t \ilteiiunt #^o€s without saj 
liij, for the crisis was sudden and ^.rnit hut Captain 
Ihlnm was tmi well \<rsed In the discipline of the 
sen and the atr not to know that h« was aboard In n 
(onKullntlM caput itv onl\ It Is ntHtIhss to sac that, 
iHiHiise of his lonf, evptrknce, he was Incaluahle In the 
emt TM m \ 

The puhllt has heiji ».l\eft tlu Impression timt the 
iiciunl |K rll to the ‘ Shenandoah caim when sht brokt 
adrift This Is not ho h\ecpt for thi Nlnkln^: of her 
Iinw width was tpilcklc remedied, she was under nauh 
less stress after slu hrokt fret than <die was at her 
miHulng Before that she was a rlt.ld ohjtst In a 
j,rcat stream t»f wind tint was rustdri;;^ h\ her at Cd to 
70 miles itn htmr \s soon ns slu broke loose slu 
lHi,un to lloat wllti till wind and tinkkh nssuintd the 
siMue \elocltv When that tstndltlon was reached there 
was hut little moK wind strain ufsm the shi|i than 
If she were tloallUK on a l)reHthltHS Ktiimnt r da> above 
her thin;, Ihld So auaHlonuM.! arc we tlwtlUrs upon 
ttrra firmu to nfer t\<ic tiling to imdht r eaitli that 
the aviitiKt hiMiian llndn it dltllciilt to ri all/e that 
omt an airship Is frcH of the ground there Is for 1dm 
no |onj,er anv wind vtlisltv Hinco Ihroujuh all the 
lon/or and stortav nikht width seemed so terrltle to us, 
the Shenandoah wan tloallnf; cpileth unburTtlisl and 
aiisiiesHed and txttpt for her diiniHKed bow and stem 
was aide to turn hers* if to her hoim imrt as easllj us 
thoutli lliere were a deatl caint 



This umbrella>1ike structure U the nuse-capr which 
was torn out of the ship and left hanitlnK from 
the masthead 


The dlfhcultv of navigation came from that bodlv 
tom how and still more fiom the (omi)|ete1> wrecked 
upper fin and the tant rndder post It Is greath tt» 
the credit of her navigating oIlUs rs that she wan able 
to work htr wiu home to a safe landing without tearing 
olT more of la r canvas covering and wrecking some 
more of the o\|K>sed forward gas bags 

let It la* clearly undcrstotal that bedh the mooring 
mast and the ship came bravely through the ordeal 
'Ihe mast which is an extreme Iv strong and stilT stntev 
ture, stiH>d up to Its work The tearing away of the 
noHCKap does not b\ anv means pnive 


pull was no loiigi r in tlie line of (hi ship s 
axis but ( onsldernbU to st a rlsia rd 
brought an exrrc nil k Iieacc ttnslh slialn 
on the Its side at tlu iMtInt of atimhnunt 
of the longlnidtunl (girders to tin nost 
cap Tlu \ parted and the ruprmt bt^ 
came progressive until tlie tap was tom 
eiitlnh mit of the Nhi)> 

Our photograpli of the ' Slitnandoitli 
shows that tlu pull on tlio cap was to 
HtarlHiiird for ns the sldfi was swtpt from 
the mast a long Mi Ip of tlu outer i^im r 
VC as rippi d from (he starlsiiird side 
Morism r ihe iiuimn of Ilu fiaiiu wreck 
age Is to Hfarhoaid In sonio wa\ or 
tdlier ns the wreckage was lorn loosi tlu 
two forward gasbngs wt^n rl|i|>ed and 
dctlatod This loss of hmu ani v tnusul 
the 1 hw\ to sink and It wasonlv tlu ipili k 
action of tlu otlli ers and inw In dls 
charging (he forward water ballast and 
a minute later In dropping two of the 
forward fm I tanks llirough tiu lanviis 
Imttom of till ship that hrt)Ught tlu how 
lip and saved It from trashing against tlu 
foroRt tiiss as who imssv d out of tlu flvlng 
Held laftr In the flight nnt oilier tank 
was dropi>ed 

'Hianks to the discipline of Iht engine- 
rtMHu fonx* tlie tnglnis wire startisl at 
once and sucttssIcoU so ns to gl\p the 
ship Htec rage \\n\ and t hii k her specnl 
liefort flu storm the time she rent bed 
Ntwark tlu vcind w as bt ginning to mod 
erate and swinging around over Staten 
Island and Inwards the loast she ultl 
nmtely U gan to work her wa\ hack to 
the Imngm where kIu was safi h brought 
down and housed before da\bnak The 
control of the ship was great Iv hampered, 
It slnuild lie noted by the fact that the 
diagonal gust of wind which tore her 
loosi w ret keel the upiur «tahlll/lng fln 
and threw the adjtilnlng rueldtr poet out 
of lint 

The good ship throughout that wild 
night was In reunmaud of I ( ( ommdr 

M U Hleree and thief l^'nglneer It 
< ommdr f M I>oem and fortiinatelv 
(^uptatn Ilelnm was abounl and was able 
to draw uism his own long exi>orleuct of 



Thia view wa* taken within the wrecked fln nt point A, looking The 
heavy quartering gust that tore the **Shmiando»h** from the ma»t atnick the 
fln, canted the frames to port and rippod away the fabric 


that no nlrship tan ride out a stortn even 
of (M Ionic strength at Iter immrlng On 
the oontra^^ we IHIeve that b\ dlstrlbut 
Ing the stresses oeenh over a larger area 
of the N)W of the ship it wouhl lie peiSHible 
to ludd her Intact evt n w hen she l« 
sirmk such a sidewise “swli»e* us tore 
the siunandoah'^ loose 

PerlmiiH the most Interesting of our 
pictures Is the view taken from within 
the forward portion of the upper stabilis- 
ing fln liMiklng aft towards the vertical 
rudder post It certalnlyf shows a very 
sorrv wreck and demonstrates the dy 
narulc foree with whhh the cyclonic gust 
strm k the ship throughout Its whole 
length from Ik>w to stem 

The fln that was wreckeil consists of 
a series of A frames, the tallest 25 feet 
In height built upon the extreme end of 
llie shli> Thev are lied together and 
kept In plaice longltudinullv by the ship’s 
strm lure Itelow and above by n longl 
tudinal girder extending from tt|»ex to 
ni»ex until it reaches the vertical rudder 
jx)Ht a si cm 

necause of Its height and compara 
tively narrow base the fln structure hna 
always been more or less of n ewnstruc- 
tlonal problem It \vns difficult to hold It 
In line and the Oenuans gave a good 
deal of thought to the design As can be 
seen from tlie photograph the dimensions 
are large, and It proved dlfllcult to hold 
such n big surfaex* rigidly above the nar 
row nnd coiupnrntlvelv frail base A1 
though the fln Is sufflclently strong while 
It U being drawTi parallel with the nlr 
stream manifest! v It Is not well adapted 
to withstand a ride blow such as tor© It 
apart In the recent gale. It will be noted 
that, vtelding to the pressure, two of the 
A frames were pushed over to the port 
ride one of them bring broken apart at 
ita upex They are carrleel upem shallow, 
double A frames built upon the droular 
frames of the ship, and In each case the 
port leg of the upper A frames crushed 
In the atruc'ture below The top longi- 
tudinal, B8 the fln w^s bent out of line, 
{Continued on page B07) 
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Our Abrams Investigation — VI 

A Study of the Late Dr. Albert Abrams of San Francisco and His Work 

By Austin C Lescarboiira 

Secretary to the Scientific Amibu \n Abrams Invesugolmn G>inmitiec 


m — |R ALBKRT ABRAMS U dead Ho powied 

awtiy wuddenly on Sunday, Tanunrj Id 
from un uitmb of pnenmonlii, on tlie \ory 
e\e of bl8 scheduled appeariinte jin iIjo 
R far wltnesia In the trial at Jontslxtro 
Ark*t of Dr Mary ]>coqiie, on K U A 
priictltloner chnrRed Avith uMnw the mulls to lU fraud 
The Oovemtnent olleKed that the AbniiiiH practitioner 
In this case dlaijnoNed the lihwd of u ctdiken as Hint of 
a human* and offi red a cure after the ^jnsiaun had 
Itein sent her thiouMi the nmil This trial i\as om of 
mitral dlsH^in table iiints eonfrontln;. Dr Ahraias 
and no doubt Melt,htMi lieailly on his already om r taxed 
uilnd and henlih 

It Is titlln^, at this time that our tniostli.a1 inn I>e 
illretted towards a study of Dr Albert Abrams who, 
after all is said and done was the rtiainsprlD}^ of the 
<ntlre FRA tetlmique To this dav the bash facts 
af F R A nmuln unproved, so far ns tlie sihntlt)< 
world Is tstncemid and those who ha\e noceiued the 
K U A. technltpie hnie done so largely on their faith 
In Dp Abrams Indeed, In our constant and unrtlent 
Ing efforts to obtain some evidence of tlie basic ph**- 
nomenon on whhh tills entire structure of (pieer lilens 
and Still queerer prat (he rests we hait always betn 
referred to Dr Abrams Indhldunl D R A prat 
lltloners, despite their every day use of this inediod In 
milking diagnoses and gly ing treatments to their 
pntieiitH, have d^'<llmd to suhirilt ttanisolyes to our 
testa but huye preferred to haye us deal dlnstlv yylth 
Dr Abrams. Then, when wt have trlid In ey<rv jitis- 
slble way to make stime kind of test with Dr Abrams 
yiliidi would Imnadiafely proye or fail to proie hD 
basic dalma, we have found Dr Abrams quite uapro 
pared and obviously unwilling to aid us In our Hliaire 
(piest except under his own nnscltntlllc conditions 
I>et US study the late Dr Albert Abmins not only 
na an Individual hut more pnrthularlv as tia founda 
tion of the BRA Idea If anything he was h R A 
l^erKonlfled and one begins to wondtr wliether this 
tedinlquc can lx* ur elTectlve now that Dr Abrams is 
gone However that remulna to bo seen 
According to ‘Who’s Wlio,” the dipping from whhh 
Is herewith reproduwl, Dr Albert Ahranis was no 
ordinary man Ills degnes were extenaho nnd he was 
quite protid of tlu in Ilhi letterhead nnd hN lltcrntiirt 
never failed to give all hia degretx and tltliR and In 

this aa well as In many other wuya, he wint pretty far 

natray In the matter of 

profeHslonnl ethics, par- 
ticularly those of tin med 
It 111 profession That ho 

was an Indefatigable 
w orker we cannot deny 
Tie wrote nianv books His 
record shows a constant 
striving for Honiethlng 
new He took a keen In 
terest In X rays when 
Roentgen s dlsc<iyerv was 
announced, just oh he took 
a keen Interest In the elec 
tnmh tlieory He became 
Interested In chlroprnt tic, 
osteopathy, nnd other kinds 
of thernpeuHta, aside from 
the orthodox medidne In 
which he received hla orlg 
Inul training and expert 
ence In fact, tills fnsdna 
tIon for fwnnethlng new 
and his Inventive tyrie of 
mind caused him to de* 
velop various techniques 
culminating In the Rloo- 
tronlc Reactions of 
Abrams. It Is not strange, 
then, that for greater free- 
dom of action he resigned 
from the orthodox me<Uc(d fraternity 
Such an active man as Dr Abrams was bound to be 
well known in medical circles long before he became 
famous through his electronic reactions As far bock 
as 188T he was professor of pathology at tlu Cooper 
Medical College. He was connected with the Emmanuel 
PolycUnlc and other lustltatlons. and as a practicing 


physician In San I rant ho enjoyiNl a whU cllt ntele 
Ills dlagDo<4tl( Kkill Mils •(ff< a Motight by nfhir plivsl 
dans and panic nhirU Mirgums, tven when lu was still 
using more c»r hs« (^rfherdov meth^als HN writings 
attracted a good deal of ntpullim oo lh( pai t of (ha 
lors jjml no little controc4rN\ Bnt it u jh md unlll 
Abiaius annouiucd his di-'cuvery of tlu chxticmU rc 
intiinis and their appJic iiJ iiiti (o dbignovN aud ircjit- 
aunt that he iH-tumt a *,Mi4l 
influence In mtdlcnl diih*. Jle 
‘iiirroundtd hlniHlf wllli mc\ 
end limuMmd pructlHoiu i*. who 
lookup the I It A lc*< Imlqm , 
and these piuc tltlonc rs la turn 
cnineited t* ns of ihonsands of 
lav im n to this new Idea And 
all the wliile tlu basic phe 
nonienon has never Utn t stab 
llslml In a sc lent lilt wii\ de- 
spite the luhl fact that 1 K A 
daliMH ran counter to oar pres- 
ent (hiv knowledge of phvslcs 
That hrlt llv, Is the rmllv 
y^on(lerful feature of E It A 
It didms to do remark (hlc 
tilings as a matter id i\ir\ di\ 
routine Tlu L It A prac- 
iltlotur to idl apiKunmtcH Is 
i nahlc rl to diagnose flu state of 
Iiciiltli of any Indlvldunl from 
tlu liIcKul sjKdiiun of (hid In 
dlvhlnal or eviii fnmi the 
hjtndvt ntiiig He (.in ditir 
mine not only the luescnt dis- 
eases and allnjenD but jdso 
tliose dial ases and alhiunts 
whldj nmv dcvdoji in the 
future, and which an i|ow 
present In the Inclfieni stage 
and ImiHVsslblc of detection 
tliiotigh orthodox methods even 
Imiudlng pathological ixamlnutlons and \ r ly explorn 
tloDH He can If he Is is (saa))etint as I>r Abrams 
was eletermlne the nUgiouef the ludlvldiiul fiom tin 
iilood Rpcxlmcn He should he able to loiati thi imli 
vldunl at any ghm inoim at He should be aide to loll 
the nationality of the Uull\hhml nnd nnmv other ]m r 
linen! factK always from the drop c»f bhaid or the 
handwriting alone But — 
should a Rclentlrtc Inidy 
Kuch an our inyi»slIgatlon 

committee endeavor to 
make II simple tc*st whUh 
Would piove once and for 
all the hiisle truth of this 
bizarre jiroeiKlurcs we are 
liiimedlateh Inform c^ d 
much to our Hiirfirlse that 
such a reejuest Is unren 
souahle We are asking too 
iamb’ hvtn Dr Abranis 
expressed IjIh surprise at 
such a recpiest 
So the wonderful feature 
of r R A la that It Iihr 
iMvn accepUtl without any 
proof whatsoever of Its 
basic trutli Of course 
ERA men \^lll hasten 
to deAv this allegation, but 
^r nnawer to them Is that 
l*e are prepared to retract 
this or anv other statement 
we have mode at tmv time 
HfUr They have c^ome for 
ward and proved to ns that 
we are mlslnfonm'd By 
proof, obviously, we mean 
real proof A simple test 
means more In the wjiv of proof than hour after hour 
of mere vtqwrlngs, and luigt after page of meaningless 
eorrespondence Alreadv we have had too much of 
this kind of oocqierQtlon from them and (oo Iltth of (he 
real and serious cooperathm which we had every reason 
to expect from them if they were sincerely anxious to 
estabUah their case lx?forc tho world 


All of whlcli D hv way of showing how Dr Abranix 
singli^handc d wim able to gather alvout him several 
thouHauc] diHtors and luardcMtors hovt he was able to 
Jdliiut to his (UMi tiinh tmd (o the o/fle'cs of E R A. 
nun ti ns of thousand of i \( rvday isstple seeking relief 
frcirci tluii itlliiurKs how he with able In (he eyes of 
a large imnilH r of |HopU to dlMudit established modi 
eal M lend how In view of iiu onsterlons workings 
of Ills ridbulouslv crude ate 
loiiiilus eoijptcNl with the human 
ri igcnt lie was able to make us 
wcaidir win tlu r jjfter all our 
great m lentlsts like Millikan 
rinstcin l^dJson and others 
rcallv did know what thev 
wen talking about how he 
was able lo work up his fol 
lowers to practicaMv a rellglotiH 
fervor In which state they do 
not hesltati to c iirsc anyone 
who docs not Uiiuu'dlutely fall 
In line with their own liellefs 
All this he did and more too 
without 1 h Ing iibliged to give 
the world anv rtul proof 
Trtith to tell, lu r<ml(l not and 
knm /u iotifd not gl\e the 
world n ( It aiw ut sc It ntlQc 
demonstration He admitted 
as much to tlmse' whose names 
through tlieli uaheiunded cn 
thuslusm and strong eneleirse- 
ment were closely linked up 
to his 

It mav l>e, althougli It now 
set ms ratlier elouhtful that Dr 
Abrams did istnic aertiKs some 
mvsterloUR chanic te»rlstio of the 
human bodv nnd that In a 
crude, blundering Rort of whv 
duo to insulllclemt w lentiflc 
I nowlidge nnd training and hit k of precision apparntuH 
he was uimble to muster what he had tllseevyeret! Sue h 
a Rtateiatiu on otir part H most charitable but then 
our entire iltUade Iuih lucn hlglilv olmrltjihle We 
liave (oiitinued this line stigatton long tnyond the point 
Jtisillled b\ tin plain fae ts In the case Other Invest! 
gators long ago would have rendered an adverse opln 
hm hasetl on (lie rldleuloufl claims made for this leih 
nlque the total Inek of proof mel the refuRul eif E R A 
tei subittlt tlielr e laliiis to fair tests. But we have been 
fretful lest after all, Heinielmw, HOinewhere there l)e 
sonuthlng hasleally true anel weenelerftil in thlH AbrnniH 
mysferv, anel that h\ rendering an adverse opinion we 
might Ije robbing llie wc»rld ctf something vltallv Ini 
portant I urt'o nimre, we have kept and we continue 
to kes'p In touch with k R A men and their work 
K<t flmt there may Ik no repudlnlhm <tf eujr final find 
IngN, on the grounds Hint we did not give them Huf 
llclent that to prove their case Our decision tnUMt be 
anel le ill hr flnjil 

And the Puegolng explains whv we have l>een »o 
lenient AVe Imve overlooked munv tilings— superflclal 
things of no real h< lentiflc significance Tnllke^ otlier 
Investigators wl liave neitlaen InfivieiuH^d by ilu^ ethics 
of eortain I R A. practitioners We have not Iveen 
InlltienexHl by numerous E R A failures and Individual 
exiioRc's ^\e have not lx*™ Infliient^ed bv the unfavor 
able legislative measure s w hleh are threatening to 
terinlniite F U A prarlle e In vatiouR States We have 
not been Infitienced bv the reiHirta of tho American 
Mfdieal Association, for they are obviously an Inter- 
csteMl and biased party We have not Ihn n infim*nced 
bv the (ontrncts and the rental rates and other csmi 
menial afq>ec ts cemneetesl with the leasing of the 
AbrnmH apparatus to Individual practitioners ^\e liave 
not IxH^n Influenced one hit by the general inisatlsfac 
lorv astuct of the entire matter from an Inyostlgntlonnl 
standpoint IfiRtead, we have gone right ahead ketping 
In tomb with varlotis ERA men, with Dr Abrams 
with certain so-i ailed electronic Roc^letles, and with 
several Indlvldunla who claim to he engaged In serious 
rcHcarch work for the pjiriKisc of (xtticnting (he basic 
discovery of Dr Abrams from Its awful cntangleaiont 
of haudicapei nnd placing K on n firm and reptitnblf and 
(ConfOiHcti on tyage ii07) 


Urc 19 1916— //oH.., 

MarWeSt OJflce 11 AppJe-toa St Boston 
ADnABf§ Albert pbysIctaQ h «t ban Fran 
Cisco D«c 8 1863 « Murru# and Rachel 

tLeav^yy A MU U of Heldriberg 18H2 
A.M Portland U , 1892 (LL D ) post graduate 
coiirRc*! I ondon Horlln Vbnna Parts »» 
Jeanne Rotb, of San Franclaco bov 2& IS97 
M Rlaacbe Schwaborher Seat 28 1915 Prof 
patbolouy. Cooper Medical Coll 1893 8 area 
Emaou^ Polyclinic since IWVt (•ellow Royal 
MIcroi Soc mem San Franclaco Medico 
Cbirurg Soc (pres 1893) Cal State Med 
boc (vp J8S9> Author Synopsis of MorMcl 
Renal Secretion* 1892 Manual of CllDlcal 
Dlarnoats IKH Conaumptlon— Ita Causea and 
PrerentloD 1896 Trantactlona of AntltepHc 
Club 1896 Scattered Leaves of a Phystclana 
niary 1900 Dlxrases of Heart 1901 Nervooa 
Breakdown 1901 Hygiene, lo A Syatw of 
I hyalologlc Thcropeullc* 1901 The B u**s, 
1904 Dlsoaaea of the Lvingt 1W6 ^If 
Ing Dlagnontlt Thernpeutlca. 1909 Spinal 
Therapeutics lM9 Now Concepts (n Dlagposls 
and Treatment Spondylotbcrapy, In Refer 
ence Handb^k Medical oclenceB 1917 Pound 
er of siwnclytotht rapT and bon pres Am 
Aian for the Study of Spondylo therapy prea 
Am Soc for Paycho-Phjalcal Research dla 
coverer Abram s Reflexes and Electronic Ee 
actions of Abrams Cbc6« Authors (IfOndon) 
Argonaut (Son ii>anclsco) Home giol Sac- 
ramoDto St, San rranclaco Calif 
ABRAMR, L«nor botnnlat 0 Sheflleld Ja 
OiiLA. 1874 * Jaroc^s DeWltt and AlmlDj 


lippbg from "Who’g giving the brief life 

history of Dr* Abrams 



The late Dr Albert Abrams of San Fran- 
cisco, originator of the £ R. A technique 
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"Thirty Years of Psychic Research” 

Richet’s Monumental Gimpilation, and Schi^enck Notzing’s Story of His Work with Eva 

Reviewed by / Malcotm Bird 


I LI DOM, In thf ptfwnceof a book to 

S Ik ivvlewcd, have we suffered so 
keenly the feeling of InadetjuHcy as 
at this niotnent^ while fingering tlio 
keys of our machine In neurch of n 
good Jumplng-oCf place from which 
to Introduce our readers to KIchels 
Thirty Years of I^Hychlcal Re- 
search Never have we found it 
N4» wholly the case that the only adequate review would 
he to present the authors entire texL No series of 
quotations of Rlrhet's Idgh spots, no selection of 
passages for endorsement or controversion, be they 
ever so Hklllfullv strung upon tlie thread of editorial 
rtmmient would do this volume justice We shall 
therefore forego this traditional techniqoe of the re- 
viewer, and HO far as Is possible In the spoce available, 
vs( Shull try to give a concrete Idea of the contents of 
tlie book 

Ulchet has been for many years the senior member 
of the Department of Physiology at the University of 
Purls His reiuitc In the field ot psychic researcli Ja 
no less than In that of orthodox wience Obvloumy 
he brings to psychic research an nnusual knowledge of 
the normal p4>»wtbnitles of the human mechanism. 
What he now attiaapts with signal success, Is to give 
UH a text book of psychic wlenfe, *I have confined 
myself, ’ he tells uh, to a statement of facts and dls- 
( UHSlon of their actuality, not onlv without advancing 
uny theory, hut scarcely m^itlonlng theories, for all 
theiirles vet proposed to aciHiunt for tbe«» facts seem 
to me terribly frail Tills aim he executes with great 
Hklll and without giving the lsK»k anv of 
ilioso formidable aspects or those p^issl 
hllUlea of tedium which the um» of thu 
t* Pin ‘text book’ might Imph In one 
rc»spoct, however he does not live up to 
Ills promise to keeji off the grass of 
theory He does not ndvancs* any theory 
of his own, to he sure Init he dc>es, at 
* vepv opportunity make fm^es at (he 
spirit hypothesis This ho rogfirds ns In 
larently absurd, as well as totally un 
necessary and he loses no <tpiM>rtunl(v to 
sav so In varied and vigorous wurds 
One not aaiualntod with Rlchet’s standing ns a 
scientist, and prone therefore to Imagine that ho may 
iiave establlshcsl a lower standard of verity for his 
psvihlc facts than would Is. pcnulttoil in more con- 
ventional branches of w lence would ho disarmed by 
the clmpter In which he discusses tbe role played by 
mnsclous and unconsdous fraud of all tyis?fl, by 
mntheinutical probahllltlc^ and m-cideut, and by ob- 
servational error Throughout the book too, Ulchet 
nmtlnuallv meets such a crltli on ills own ground by 
making, himself, unv unfavorable judgments which are 
called for by the conditions of ohstrvatlon or of re- 
porting surrounding the cited facts 

Putting the Pacts in Their Places 

Though the task of the l)ook Is thus primarily to 
Hunimarlzc the evldinct it makes r further contribu- 
tion than tills It dt>es not. to be sure, attetupt any 
tht*orIratlon Dur it does atm to present the facts in 
HU(h fashion that the nature and content of the sub- 
ject mailt r shall l>e less vague than heretofore The 
( lassLIkHtions Into which Ulchet groui^s his data, and 
the names whith ho manufactures for many of these 
categories are themselves a large contribution toward 
the tucldation of psychic st ience 

The same large division of the pkychlc field Into 
suhjettivo and objective that all of us make Ulchet 
must make too Within the subjective field he coins a 
term of great utility It Is quite plain that, when 
writing automatli allj siieaking with automatic voice, 
Mtlug (lalr\oyantly or hearing t lalrumUently etc etc., 
then are two entirolv different asiiecta to bo considered 
The anatomical machinery of the voice or the iten, the 
subjective apparatus of the vision, hallucination, or 
what not, eonstltuto one of these The question how 
there came within the physical shell of the sensitive** 
brain. Information whUh docs not normally belong 
there Is the otiier and quite other Rlchri postulates, 
from his array of facts that ‘human intelligence in- 
cludes a tg>eclal and mysterious faculty which reveals 
certain facts— past, present or future— that the senses 
are unable to supply ’* To this faculty he gives the 


self defining name “cry ptesthesla.*’ This includes prac- 
tically the entire range of subjective phenomena, con 
sidcr^ from the side Indicated It certainly Includes 
telei»athy, and Ulchet gives an odnitrable discussion of 
this point, the extent to which telepathy alone is suf 
Ucient to account for all th« facts, etc He also indi- 
cates the phenomena of normal psychology having ro- 
Hemblanco to cry ptesthesln , and he gives a very com 
pleto discussion aimed at ruling out the possibility that 
everything cryptesthellt can be accounted for on the 
basis of extreme hyperesthesia of the ordinary senses. 

Halluelnationa and *^Hunches’’ 
Oryptesthesla, he tells ns, is classifiable Into two 
broad categories — experimental and “sporadic” or as 
we should prefer to say spmitaneous He cites a large 
number of experiments tending to show a certain 
cryptestbetlc faculty In nonnal individuals — expert 
ments in systematic guessing in which the results were 
anywhere from twice to ten times what they should 
bgve been through pure chance He then discusses 
CfyptestbeMa tmder actual hypnosis, and under the 
^xmdUlon^ of the spiritualistic seance A si>ecial cate- 
gory Is reserved for ‘cryptesthesla by sensitives ’ under 
conditions not those of the seance room — psychometry, 
crystal gazing, and the like For some reason, though 
automatic writing gets no special mention as such, be- 
ing mentioned only as Is convenient, In ivmnection with 
Its purely cryptesthetic aspects, “xenoglossls,” or vocal 
use of a language never learned by the sensitive Is 
given a place of honor as a distinct iihenomenon The 
evidence of Its occurrence, however, Ulchet judges — 


with apparent reason — to be of low grade 

Coming now to tin sixmtanetms side of cryptesthesla, 
Ulchet finds that tlK*»e monitions, of one sort or an 
other, are of such rich and varied occurrence ns to 
justify giving up lOO pages — out of trJO— to them He 
discusses quite fully the criteria whlcli must l)e applied 
before a monition may lie recognized os such, rather 
than as mere cham'i The conditions under which they 
occur and the symlioULal form taken by the present 
ment are analyzed The outstanding monition la, of 
t'ourse, that of the death of a friend or relntlve-Hmore 
usually, In the literature, referretl to os ‘deatli time 
hallucinations ’ Ulchet, however, makes three other 
Important groups collective monitions that are non 
simultaneous and non Identical . simultaneous and col 
lectlve monitions, and non-collective monitions other 
than those of death 

These monitions, of course, take various apparent 
objective forms such as the auditory or visual hallucl 
nation, the stmnt, sense of presence of or disaster to 
the object, etc, etc Ulchet separates them strongly 
from premonitioiifi and rightly, for tiie monition Im- 
plies nothing more serious than clairvoyance, while the 
premonition, If verified In a sufllclent number of cases 
to avoid the possibility of chance, ranks as outright 
prophecy W© find that In igdte of their more critical 
character, Ulcliet Is able 4io spread some fifty pages of 
premonitions upon the recogd. 

The Significanc# of Prophecy 

This might raise the question whether we should re- 
gard these predictions as cryptestbetlc or whether that 
term should be reser^'ed fbr maDlfcstallons that in 
volve no looking Into the future There would be 
some ground, we think for the latter course. It 
might well be argued that ability to divine what Is 
going on at a remote place, now. or what went on at 
such a place in the past, Is by no means so startling 
as the similar ablUty projected into the future— or at 
least, that cryptesthesla regarding present and past 
win perhaps yield to an explanation which wlU not 


unravel cryptesthesla of future events, and that pend- 
ing full explanation of both we ought to separate them 
Ulchet, however, defines cryptesthesla for the most gen- 
eral case possible — he makes the past, present or future 
quality of the event a matter of Indifference. In this 
he Is perhaps swayed by some such Idea as has come 
Into the editorial mind with reference to prevision. 
Our spiritualistic friends have often granted that there 
Is no serious objection to our preference for the tele- 
pathic hypothesis, so hmg as ordinary evldeatlal ma 
terlal Is considered, but have Insisted that prophecy 
forces ns Into the spirit hypothesis We have always 
replied that It must be proved, rather than assumed, 
that a dead man can do anything which a Uve man 
can’t do, and that until this is proved, we are going 
to Insist that, If a spirit can prophesy, a living human 
can prophesy too, and In quite the same way On this 
basis, we agree with Rlcbet In bis refusal to put pre- 
monitions Into a package all by themselves If they oc- 
cur, they occur , but they do not, as Is so often assumed, 
lean toward any particular explanation, any more than 
does any other type of cryptesthesla. 

The Objective Half 

Passing from the subjective to the objectivei, Bichet 
finds that the field has been rather more fully covered 
before him than In the subjective case Under the 
heading of telekinesis he groups table movements, 
noises, and raps, and direct writing A separate cate- 
gory, for no go<Hl reason that we can see, is made for 
levitations. I’lie ectoplasmic phenomena of materlaUxa 
tions, of course, require such a category Blchet's 
citutimis show that there Is more Involved 
In “bllocatlons’ than might be Imagined — 
the simultaneous appearance of a persem In 
two places, the existence of * doubles,’* 
etc , and he makes out a case Justifying 
the separate Cataloging of this manifesta- 
tion Whether hoimted houses are a sep- 
arate thing as he makes Uiem, or a com- 
bination of his other groups of objeeUve 
phenomena might b© questioned, Klchetis 
summary of the evidence throughout the 
objective lialf of the field Is of equal value 
with his summary of the subj^lve evl 
deuce , but he makes no such suggestive a contribution 
to the machlner> of discussion We can do no better 
for Dr Bichet than quote the opening sentences of Uls 
chapter of nummary and general conclusions 
“I have now reached the end of this long Investlga 
tlon I have endeavored, while ghlng a place — possibly 
too large a place — to my own researches, to collect the 
documentary evidence so widely scattered In many rec- 
ords, and to put some order into a matter which up 
to the present has never been synthetically studied I 
have tried to extricate the sciences anathematized as 
occult from the chaos In which they were Involved, and 
to put In a clear light knowledge that offlclal science, 
In the pride of its reputation, has refused to consider 
It has seemed to me that the time has come to claim 
for psychic science a place among recognized sciences 
by making It conform to the rigor and the logical treat- 
ment which have given them their authority 
It has appeared to me, as doubtless It will appear to 
every Impartial reader, that there are too many well 
verified facts and rigorously conducted experiments, 
that chance or Illusion or fraud should always be at- 
tributed to all these facts and expm^ments, without 
exception ” 

Anyone who has not brous^t to this subject the will 
to dlri)ellev^ wim baa not made up his mind In ad- 
vance in the sense decried by Elchet, will enjoy the 
book, in spite of Its length and its rather formidable 
title And after It has been read, It will be found an 
enormonslx valuable psychic aicyclopedla and Ubtiog 
raphy Practically all the respectable evidence is here, 
and In every case there are dtatlons of the sonreesL 

tichrenck Netaing and Bva C 
Of different character U the other ontstondlog con- 
trlbtttlmi to the psychic literature of 192&. *T*ha}oin€na 
of Materialization,** by the Baron von Schrenck Not 
zing, Is the record of the author's four years* work 
with the Preach medium Bvm 0 Bvery sitting U 
described in full detaH, and there are 220 photographs^ 
practically sB of them seance-room flaohUghts. The 
(ConHAved on pdga ei^) 


r HERE » no monopoly m pipchic rcjcorc^ Whik the Scientific 
American ha been th contftbuik>n, other people and other 

bodies hope been maktnS thetrt^ Space forbids our givmg detailed 
accounts of other wor^ than cur own Bui this month we enjoy a hiatus 
in our own workt and wc are very glad to fill the gap with this review of 
the two books which We regard as the most significant additions of recent 
months to the field of psychic bteraiure — ^The Editor 
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When Beavers Aid Irrigation 

Emergency Use of the Water Impounded by the Industrious Animals 



ilHK natural trait of beavers to build dams 
for the protecthm of their homes hua long 
been known, bnt it is only recently that Its 
economic \aiue hua been recogni/e<i In 
Irrigation work The United Statea Fortui 
Service, In a recent survo of the Uoche- 
topa National Forest, near the Snn I uls 
Valley, Colorado, made by Fred Agee, 

United Statea forest supervisor of Salldu, 
found that the water stored aU>\t the 
darns in tbut forest alone amounted to 
I24t acre-feet , that Is, enough water to 
cover 1241 ucreu one foot deep — the equivu 
lent of 24,000 Colorado statute Incite* 
running for 24 hours, or ent>ugh to Irrl 
gate 80,000 acres of land for one day 
Mr Agee"* survey, which was carefully 
and thoroughly conducted, showed that In 
the Silver Creek Valley alone, 4(1 dam* 
were located In a total length of alxiut 
mile*. Tliesc dams averaged about 
(Uio feet ai>art, although they general l> 
occurred In groups with a somewhat t loser 
8pfK Ing I n some cases the h a ter w as 
Imcktsl up ulMive the diima to dipths as 
great as 5*/^ feet If these stnictures had 
been built of concrete by man and the 
umcrete had oist $5 jar ( nhio yard a \erv 
consi rvntlvf estimate the dams would 
lane cost from $11 to $10JO nplwM , and 
their total cont would Imvo h(*tn uIkuiI 
$10000 This Is for the Sihe r ( Vt*ek \ alle\ 
only Considering the tniin < odatopa 
forest the total cost of the hea\4 r d ims 
the same basis, wouhl Ik? uImiuI $200 000 
(oDSHpicntlj It Is evident that lla \alue 
of the betner as an aid to Irrigation is 
of no minor Innx'rtauce In fact a plan 
has already been rttveloiied and put Into 
operation In Colorado, whereby beavers 
are taken from ont so< tlon of the State 
where tliey ore plenllftil and transplanted 
ns It w*ere to other swtUms whtrt thtlr services are 
more essential, the animals Iicing trai>|)e(l In liin^f wire 
nets placed on the dams One cas< is n-corded where 
u rancher, who had only enough waur to inlgnte a 
smaM garden phd Isffore he tinporttd iMincrs now has 
sutllclent water to cultivate fori\ a<ii-s smtissfully 
The plan followed Is to 
save the beaver storage »n 
til late In the Hummer, when 
water is st arce und cnips 
are badly in neeil of mois- 
ture then 10 cut the dams 
and allow the water to drain 
Info the Irrigation ditches 
Within 24 hours the l>eMv*rfi 
have the dams repalrcvl so 
that thev are again storing 
water for another emer 
Kenc\ Thus the beaver stor 
age can be utlllwd several 
times In one senwm If neces- 
sary 

Beavers build their dams 
of trees, bushes, sticks, 
weeds, and so forth cement 
Ing the materiiilM tivgether 
with mud and rocks Besver 
dams 0(X) feet long and 
flooding many acre* of land, 
have been found In northern 
Wisconsin Sometimes, after 
years of work the dams be- 
come solid banks, through 
which the water passes only 
By percolaUon and on which 
trees, such as poplar, willow, 
and birch, take root and 
grow If this ocettrs where 
the natural slope of the 
etream bed U comparatively 

flat, nmrshv ponds and even peat bogs are formed 
Beaver* bring trees down bj cutting around them 
with their sharp, tough incisors, In practlcallj the sume 
way the woodsman does with hi* axe One Instance 
ha* been recorded on the upper Missouri where a tree 


By Ivan E Ilouk 

int hcH In dhimcb r vuin Piled h\ heavirs Thev strip 
(he of Ihclr brum te n then out the trunks Into 

UngtliH of (ihoul three feel md store Imtli bran( lies and 
trunks near tlielr hoims Pu ihclr winters food suppiv 
plating them at iho botUun of the jK»nd and wtl^htlng 
them down with imid and rcMks In tlu summer they 



Beaver dam alongside hardscrabble road in San Isabel National forest. Col 
When these dams occur every ftw hundred feet along the stream, they impound 
an appreciable supply of water 


Ilv< on roots l)cnUs Uav<s und uqualh phnis but In 
Dm winter tlu \ eiil of thi )>ark of the Inss thn lut 
down during llu autumn Om cun fulh waiiiied 
(ohinv «ir la livers khIIuimI 7-12 saplhit anianH and 
x( veral hundred w lllov^ s ft t one w lnf< r s suppiv placing 
tlum In a pile ovti d f n 1 <l«*ep and 124 fe<*t In (Irtum 



BeavfT hut* and beaver felled treea, note the neat cleavage, and the similarity to axmen’a work 


foresee After thev hnv( cnien the bark thev use the 
w(H)d In building and n puli Ing their dams That Im the 
rtawin the most of the logs intl Htlcks In the accompany 
ing vlewH are liare 

Beavers prefer the bark of deolduouH trees, such as 


Mie aHt>en and willow, trees which are of little value a* 
tlmlier IMne ihtv nev« r attack OontwHjuentlv they 
arc of waiK addeil value to the a^rb ulturlst lu that they 
rend to rid (he ciumlrv of wcsmI trees 'lhe> are strictly 
vegetarlanK as Ihtv nevtr t it meat of any kind 
lleaverK seldoai woik In tht davtlmo but are con- 
Htuntlv on tbe Job at night esiieclally 
mmaillght nights, repalilng leaks and liu 
prov Ing their hI ructnres The rapidity 
with which tluv work Is almost mar 
vt-hms and their Ingeniiltv in select- 
ing HuUahle hUc^ for thetr o)ierations can 
hardly Iw Improved u[s»n b\ competent 
engineers Iheli dams an Invariably lo- 
rdcKl at the most advantageouH sites In 
fact their itlhtemv in reiialrlng leaks tin 
der water Is so high timt thev have lieen 
used MS a last resort in strapping leaks 
In Ilian built dams 

Elasticity and High Speeds 

I T Is Hurprlslug Imw few men appreciate 
the imiiortiiiK e of elasllcltv at high 
HltecHls and fewci still are able to make 
tlulr designs si> us lo a\<»id trouble \V"hen 
(he ox. was the prlndiml means of looomo 
lion no springs were nec» ssiirv Ihe man 
who invinlul lie Ir>\v and arrow was able 
to produce higher speeds than any Ivcfore 
ustd bv utlll/lnc 1 he cluHitclLy of the 
wcHu) Manv dtsignirs of llmlled abllltv 
arc able to siieci^d In making things tern 
stmng This wcuks all right In many 
< asfsi but not alwavs "Hu wrltcrhaslx^ 
fore him now a ( use where tin design of n 
turldm siipportluk st* ( I fiiiim work was 
imid< veil loavi In sdme orii who tlioughi 
that the iHMt wav lo uvohl vibration The 
result was ihul the rlgldltv of tlu steel 
was just light, In (‘onmctlon with tlu 
wciglits suj)]M>r(«d to turn In with llic 
turhlne s|ms d anti excessive vibration 
rcjsultcHl fiom the Lomhhiulion 

lo detc rndiu the critical sisid calrulatc tlu deflet 
lion of lla s[)!!u 1U or la am or tlu coiapreKslon of a 
column dm \o llu weight of llu parts and all attached 
parts If the dc dec Hon Is inches 4GP0 will be 

the critical sinsd (This last Is a vc r\ (Mumiion sjuHd 
und the llgurcs being tlie 
same the} can 1 r remcoj 
Ik led ) Iki not forget how 
c vei IbiU tlkiirlng the de dec 
tlon dm (<t weight Ik onJv a 
convenient wav of getting 
(lu answer for vibration has 
nothing to do with gravity 
md li can lukt place horl 
yoniallv as well us vcrilcallv 
HO It Is wise lo go through 
calculations fe>r detleellon as 
if gnnilv did act horl/on 
tdlv lor eUhei de lle'ctlems 
tliL Mf)eed evlll varv Inversely 
as llu sipiiire root of the 
dt tlcRtlon Thus for l/'K) 
Inches the crKleal hihrnI Is 
ISPO re vetlutlonfc 

(tr stiH'l it is eustomnrv 
(o figure 20 0(k)(KHi us tlu 
cootlkleiit id t lasth tl v The re 
are eerlaln condltionH liow 
ever where wo have found 
lhal lids figure Isgreallv dif 
ferent Bnlh tInJiOof tlu Bu 
reau e>f Siundards guve us i 
him In t dn din-erlon but 
even tlu nun who niado the 
(enlH resordesl in that Bulbs 
lln did not re nll/c (lu Iru 
ivetrtnne e of tlu re*snlls Tliev 
doubted tlulr aeturaev and 
were nimble (o reuli/e wh\ 
Ihov differed from rcsvilts ohtalncsl bv edliers \\i have 
proved that In canes whe^re tlu^ fotcHw an all or rnalnlv 
tension sikhhJs are high und iiuials are warm the ino- 
duliJH of pinwthllv for sten^l nun be bedow lOdOOiXtO — 
liy 1 7 hasiry \\ t ntmifhousi KFvarth J)fpt 
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The Story of Steel — ^IIl 


The Ore Ship of the Great Lakes; the Link Between the Iron Mines and the Smelting Furnaces 




/ 




In this Kreat yard« 2 ]/^ miles in length, are 96 parallel tracks. Here the ore cars are automatically weighed and reassembled, according to the character of the ore, for 

shipment to the ore docks This yard has handled 22,000,000 tons in a aingle season 


l^H^ It not for tlu ivlsttiuo (»f the ( rent 
|h % VJjiJ Luk( M ttiL M(^t inlni^ of 
K « would b( im t of (iii< stlonahk Millie 

To prmtuM Mini i htuph )ou lOU'U )i i\t 

imiyiym iiliundiint KiipplioM of thru Iniu 

^ — (ire tool and ilni< stoni Mortal m r, tiuy 

muHl Ik a\ullalil( In inorniou'J quanfltlts and locutt d 
rcastmn)d> near to ora uiiutlier It is for 
Itils rtuHon that sUil woiks, tlu world 
u>ir niL t<i Im found In thi of 

oml and Iron ort or art so lotattsl Hint 
tlie raw tnattrluW <an U hrtaikld to tlioui 
Ht u reasonaldo (ost of irans|MtrfiiiIon 
Now the Lake Siijm rloi linn mini w an 
groniKHl around the wtslerlt tnd of Lake 
Sui>erlop, and at a dlstaius of from StKl 
to lOtH) inlU^ from tlu loiil fields If 
fhi Iron on had (o Ik haiikd that distance 
bv rail the tstsf would bt probll>ltl\e 
btirtunattU wlun nature nu^s um' pre« 
pu nd flu ort IkmIn of the Missalie range, 
she Kroui»ed them wllhln tusv reuth of 
that niagnitif t nt bod\ of frtsh wHt» r 
known as tlu Lnat T/iikes It mertl\ 
reinaimKl ft>r man tt» develop the proper 
methndH of liandllng and the rl^hr kind 
of Hlilp to brill), Ihiiw vast <Up<inifH 
eheapli to tlu storajse jards of the bhiHt 
furuaceN The prt w*nr chapter In the 
Hlory of Hteel hIiows Imw iie\trl> and on Emeraen 
what a \nHt neale iIiIh Iwih btsn done bridge is 

The largest tonnage of ore moietl o\or * 

the (,rMvt I akoN tn a single geason was 
fluring JOlO when 04 71-1 ItW gross tons 
were (urrletl throu).h the laikeH Ffir a cfimpiirison of 
tlu cost of moving this foniiagt let ns take the year 
btfore the war I'M I and h t us consider the Lake Shore 
UuUroad which henwise ot Its ^<4% grades ami tine 
roadlsd Is Ideal fordieap tranHiM>rtMlh>n In that year 
tlie freight ralt was ''iJtl mills ptT ton mile In the 
name >*ur the freight rate 
per ton mile on the r.reat 
i^iki s was 0 08 of a mill f>f 
couf'-e the fhargfs Ixiih for 
Hitainer and rail have (.oni 
up but thev havt adxanetd 
proportionately and the n la 
tlvi rhi a pm sh as l>et w (sn 
sttanuP and rail holds )n>of| 
todav I lu sf flt^iires show 
wluU an almoUittlv neees 
Harv link In the v ist stfs’l 
I n (1 u s t r \ of the \ nitf d 
States Is that thousand imIIh 
H i retell of wutf r lx twt t n TMi 
lulh and tho afis 1 works on 
the southern tihores of l^iki 
Mulligan and tjikf' 1 rU 
Tn our Inst 1 hn u f we 
Rimwfd how h\ tlu (sun Three of the ore dock 
itinrd use of thi sUum xhovel bined cadbcI 


and the ore tiuin, there wfts shlp{)ed out of the Hull 
Uu«t Mine alone. In lOHI a tutul of 7 665(111 toDB of 
ore, and that the tfdal output from nil tlu nilms^ of 
Luke ^ul)erltlr was 62,8.16 171! tims It in the puriK>He of 
tlu pretjent tdorj tf> slu»\v hfjw this vast tonnage Is 
brought down from the lalnefi to the nn^ diKkn, trana 
firred wUtiout deluj to u great fleet of ore steurntra, 



Emergency dam above **Soo’' locka. Should a lock gate be carried away, tUa 
bridge ia swung acrosa the entrance. Its vertical wickets (steel plates) are 
lowered and the rush of water checked 


carried through the Loikes, ond unloaded at or near the 
various steel works In the lower Lakes 
At the Hull Hunt Mine, whh h Is the propertj of the 
United States Steel Corpt>mUon the ore cars, ns they 
are hauled up out of the pit, are nmile up Into trulna 
which n\erngo IHl curs or 4800 tons of ore per train 



Three of the ore docks at Dnlath. Length, 2064 feet Max height, 84^ feet WMth, 00 feet Co** 
bined capacity of ore pockets, 345,000 tons. The ore U hieded by chetce to the dUp 


As soon as a train 1 h tuude up, It la dUimtched over the 
aiagnlhccnt roadtied of the Duluth, Mlssabe, and Soinb- 
em Hallway Compuiii for the run to the docks at uu 
lulb AUliough this Is a freight railroad It la built with 
10(>|K)UDd and in pai I, with steel ties and It Is 

malntalntsl In ns Hue condition os un^ main tnmkllne 
track numln,. out <tf New ^ork Here again, nature 
has fa\ored the steel Industry, for the 
rtrst 70 miles or so of tht trip U aiross 
a pructkallv level counir) The speed 
of tile ore frulns Is from 25 to 30 miles 
an hour 1 hev are dispatched at the rate 
of 30 trains jier da\ although the writer 
was told by Mr W H Hoyt Chief Ehgl 
neer of the road that on some days as 
high MS 80 trains have hauhaj a total of 
171000 tons of ore per day from the 
mines to the f lasslflcatlon yard nt Proe- 
top 

It should be explained that the cum of 
ore are sampled at the mlm^ as soon as 
they are loaded Tlie samples go to a 
chomlial laboratory and the distribution 
of the curs Is telephonetl from the labora- 
tory to the main orale ortlre nt the Proc- 
tor Yard near Duluth before the train 
reaches that point As the trains enter 
the yard, the cars pass o\or automatic 
scales at a speed of two miles tier hour 
rav tUa acales operate automatically the 

iteai are weighting device Itself stamping the gross 

' weight of the car on a card as it posses 

over tlie scales. At Proctor the trains 
are broken up by sorting engines, and the 
ore from different mines Is placed together tn train 
loads, so that when the ore Is being shipped through 
the ore pockets and into the boats, certain deltolte mix- 
tures of or© are built up, currying the percentages of 
Iron, slUeon, phosphorus and sulplmr required at the 
pnrth ular furnaces where the ore Is to be stnelted To 
handle this enormous ton 
nage, the Proctor Yard has 
been biriU with 06 parallel 
switching tracks. It la SfiO 
feet wide, In part, and 2% 
miles in length We present 
a view showing only a sroatl 
secHoa of the yard, wltb 14 
trains standing side by side, 
The mixing of the ore above 
referred to is revealed in this 
picture by the difference in 
the shade and In the frag- 
tuentatlou of the ore. From 
the yard the ore is taken 
down to the docks over six 
miles of 2 per cent grade, 
by large Millet engtnes with 
415,200 pounds weight on the 
WMth, 00 feet Coak« drivers. 

I to the sUii Nowhere In all Amertea 
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Loading an ore Hhip Ore dork chuten are Hpaced 12 fett, ho are the hatches of 
ship 111 one teRt, 12,817 toiia were shot aboard in Id'/j minutea 


has th« problem o( handling and tranaferrtng a huge 
tismoge, In a mlnUnum of tliuo and at a mlnlniuiu of 
cost, be^ worked oat to aaoh perf^tlon qk is seen in 
the transportation of ore from Mlasabe to the far dla 
tant steel works* Thus* the unloading from cnr to ship 
li done entirely by gravity To this end a serleH of 
hage ore docks provided with pockets has been huUt 
along the foreshore at Duluth We show an alt plane 
view of three docks of the Duluth, Mlssul>e and North 
em Xtallwayt with the city of Duluth In the dtstunce 
Kach dock Is feet In length and the lur^eHt Ih 84 
feet 5 Inches In height from the water to the ileck of 
the dock, nnd 60 feet lo width When the ore trohiH 
reach the bottom of the hill, they ttre inovefl out on t<> 
the ore dock and their contents dumped into thi ore 
l»ocket«. There are on this single dock 384 (sM-keis 
with a total storage capudly of ir»8,0CK) tons The 
dock la built of steel and concrete, and the Isittoiu of 
the jXKjtetB Is 40Vj feet above the water At this level 
tncU pocket Is provided with a masslie hinged spout 
which Is raised ant) lowered hr an eU*ctrlc winch on 
the floor of the dock* The iiockcts are spa^^ed twdve 
feet from center to center, so that whin loading is 
going on the sp^mta will register with the hatt hob on 
I ho ore ship, which are also spaced on twel^e>^HU 
centefg. 

An entertaining chapter might be written ui>on the 
development of the ore-carr\lng craft of the (Irnit 
I^kea. We must content ourseUes here with stating 
that the first shipment of Iron ore tmik place In IHTJI, 
when lfl2 tons were shipped fr<»tn the (lev# land Iron 
Mining Company to the Sharon Iron CVaupJinv Sharon 
pR Tgike transixirtutlnn was done In those days In 
little vessels of twenty tons burden or less As the 
\eara passed the shipments and the \esselH that carried 
them grew In size — slowlv ut first nnd then with In 
( reaslng rapidity — until today the \\ pical ore Mlilp 
If) a veoBel over 600 feet In 
length 00 feet In beam and 
< apable of carrying from 
10000 to 14 000 tons of ore 
These vessels have be<Ti de- 
M loped purely along ntlll 
tarlan lines With their long, 
narrow shoal IkmIIcs, bntken 
by deckhouses only ut bow 
and stem they have none of 
ihc beauty of sheer and 
sweetly moulded lines which 
Ih f(»und in an m-ean going 
liner Put for their purtle- 
ular work of currjlng a 
hug© cargo at a fair Rpee<l, 
and of being Ioude<l nnd un 
loaded rapidly, they are a 
positive triumph of human 
design In a test of the 
steamship “D G Kerr,” to 
see Just what could lie done In the wav of quick loading 
12,817 gross tons of ore were unloadeil from the ore 
tiockets to the hull In 16 'Xi minutes at the D M and N 
docks, and us a record of quick unloading ut the steel 
works w'e may note that eight Hewlett uniooders at the 
Ashtabula poikets have unloudetl 70 000 hms from 
seven ore boats In 22 hours, actual time, nnd 13,000 
tons have been unloaded frofu a single boat In 
hoars 

The writer, on reaching Dnluth from the Hull Rust 
Mine, arrsng^ to make the trip through the laikes on 
n typical ore steamer, the ‘*Thomus F Cole’ (Captain 
W K, Stover), one of the fleet of 09 ore boats of the 
I nired States Steel Corporation While the ’ Cole” was 
Mtlll warping alongside the ore dock, the spouts of 


alternate coal p u l k 1 1 
dropped doivn alafve thi 
respective hntch(»s ot the 
ship the gates of ttie 
pockets were tripiHHl, nml 
17 cataract K of on be^*nn 
to Htreum down into tlu 
hall Meimwlillc I wo 1>1„ 

Btreunis of water balhisi 
from 14 Inch and P-tuili 
pumps were laln>^ dl*^ 
chareed from the ship'- 
side tanks t are has to U 
taken to lou#! the nhlp 
eveulv and avoid am 
concent I ated bend Ini, 

Ktnssew 1I\ mtuns nf 
wlix tables and powerful 
wInchtH /on luiard the 
‘Cole* whh moved aloni, 

Iho dot K at to rtfvJvi 
the projK r grades of on 
to make up tht rli,ht mlvtare ftir the Lorain Steel 
Work't to width hIu was hound In hoars tlim 
alKuit pins t>f ore had lHH*n taken iduMid Hit 

hatches tlosid anil tin iimnrlng cahltH tant tifl It wan 
u ntjvtl i xiN rlentt to si md on i»nt sldt of the dK k 
and lint up th( ttpposUt rdl iMtlnst S 4 iim nunk on the 
d<Mk, and note how riiddh the ship sank in tlu watei 
Suth rapldltv of loailliii, is not iipt>roached anvwla rt In 
the viorld 

We have paid tint Hu < reat Ijikts ou Nuit Js u 
\trv s]kh1uI ttiM It looks dllTerent from un otlur an<l 
ilM internal conKtrmiion n (Uiidetlh diflirnit siilttlv 
s|KUktng these vessels tnluht la called magiillU d taiuH 
tvNilN with Hu pilot lumsi ami captains and news 
quart irs uccupvlni, Hu lltst hundretl feet from llu bow 


and the bunkeiH, enkim >»hmu nnd engine rtaan crew 
accoimiujdaHonR llUlnj^ up the last hundred feet ut the 
stem Tlte rttmilnlnu 4(Kt lett of such a slilp ns the 
‘Cole Is khtn iq) to tlu tarrving of on t>r on the 
return vovage tt» a turgo t>f coal A midship cross set 
tlon sliuvss two wide wat* r ballast tanks, one on eat h 
Hide, extending throughout Hie ship, nnd a sfrlew of 34 
deep and Htiff girders txltndlng from Hide to side to 
hold the hull to shii|H mid carrv the hatch cxcvers 
Returning llkid the ‘Cole will tarry norninllj In the 
tanks fnmi 4tK)0 to Oddo tons of water ballast she Is 
driven by triple expansion engines, Hteam being siu>- 
plled bv two SeoRh iMdltr-t at a pressure 170 jMmndH 
per square Inrli With n hnr«e]H)wer <tf 21^ and 84 
rc voliitbms |H»r minute vho makes about 1 1 4 knots 
loaded Her average loud 
last venr for ten trips 
was 12,189 tuns of ore 
The consuiiiptitm t>f ctinl 
per day Ih only 48 terns. 
A truly remarkable per 
fbrraaac© considering the 
load and the simhhI 
The writer has vo> aged 
In his time on all tlic 
Mev«i seas and In overv 
trtjse of craft from a TiO- 
ton roasting schooner tt> 
the 'T^vlnthan ' of (H lOO 
tons displacement, and 
he thought that he knew 
some thing nhout na vlga 
tion and the veavs of 
Hhl()ii and the sen Imt 
that trip down the Treat 
l^akes vvoa a revelatbm 
Not merely the ships but 
the way In which they 


arc sulli^ uHord a )M)Nitl\(lv nov( 1 i\i>erUni*e In the 
rtrst pi u # nn# is piuitbalH nevtr out of the slglit of 
oHu r iHuitH Mu ad and tihUm will Iw otlur ore Iwats 
M>lnK the Miim wa\ and Mun HIv at alHiut the saim 
siKH d and In tlu narrow w ati rwaj h i lu return I nii, 

( mptim sin am h\ one almost like la vb alis down 
Hroadwa\ Nc w 'l m k I liN Is tm oxat,g< ration t»f 
Miursc but the read* r will iin<Iii stand what Is meant 
wfun lu Is ltdd that after leavln;, the Vmi iis ks wc 
iiut and iMssc d in Hu # hiiniu 1 n<i h ss Hian 24 lil^ cargo 
ImmIh iiiosi of iluia of 10 (KH) tons or more in a distance! 
of iwtivc iiijlt^s ’Moriovti at ibN |M>lnt Ha channel 
was iisualh onh siuiu lOt) fes t in width Such conges 
lloii would call for most cure fill navigation even In 
t Ic ar chn lUht w< at lu i lail that pari l< ulur twelve 
ndb^ w'Hs ntivlgaled In tlie 
late aftermsm, and wlitm Hie 
dusk c>f twHigtit was deejv 
cutd l>\ the pre\al**nce of 
luavv smoke from the mi 
tuinn fonst hres Not semn 
will Hie writer forget Hio 
clkhi hours from late after 
noon to after midnight Hint 
lu. K|vcnl In the jiHcd licpuse 
At tht ojKn window glasH 
In hand hHhhI iIu captain 
wat( hlMg for tliosc two white 
lights at tht imiHihcud of 
approat hlug shlim to slow 
up throukh tlu murk and 

sounfKng tit Intervals tit© 
three warning hlusts that 
arc characteristic of lake 
navlgatbm PrescuHv out 

of tiic blackness would lie 
Hcon tin. loftv mnsHuad lights and then iho red and 
green likids, of an approac Idng freighter Sjieak of 
HcarcHmi’ To our impraLtlced eve it IcMJkcd as though 
collision was siirclv incvllnlilc Then and not so many 
hundred vards distant the green light wcaiid be shut 

out Prescnflv ihc*re would loom up the Idark high 

1k»w of an ciiipfv on boat aud alu would swch^P hv ho 
closely that one could Ilternlly have toKsed a biscuit 
alKMird How dHTereut fnmi the transatlantic ship 

which as Rcsm as she has dropi)ed the Sandj Hcsik 
ptiot, travels on a charlv detlncsl easterly csujrse and 
knetws tliut tlu westUmnd hIiIjih are on their own 
course many mlbs to tlu m»rtb 

The opem Keason fc>r getting down Ihc^ huge tonnage* 
of on on Lake Suih rber Ih onh elglit iiumLliH In length 
Ilwice all iM!HHible spewed Is made in the turn around 
at teritdnals and during the passage When Hie captain 
takes bis ship cjut for its llrst trip in the middle of 
April he knows that lit Is praefhaily setting out on a 
vojage of 40 900 miles whlrb lasts from the middle of 
April to the middle of December Then Is prarUcully 
no shore leave for him and bis crew Refore he has 
completed tvlng up at ilio ore dcK.ks tin ore Is pouring 
Into Ills ship lb fore be 1ms cxunpleted tvlng up ut the 
steel works the huge unbrnders are diving Into Ids 
hold to bring Hie cire out It U a xtixmiouH life* and 
the Hirc»o lucmHiH of rest during the winter are well 
earned lioHi hv captain crew and uhlp Tnch vessel 
It need scnrc'elv be said undc.rK(ies during tb* winter 
a vtrv thorough overhaul nnd It has to be put Into 
almotutelv first-class condition The few bonrs stay 
In port affeud theengln<»er no ccptsirtunlfv to lift cvtjn 
(hr (.overs or make, anv mnlor repair'- ^H wc have 
said it Ih practically a continuous 400(XMnlIe vojHge 
of elglit memtbs 

liiat excellent ixalv of te*(linlcal engineers knowm ns 
the Torps of Fhigineers Tnited 'Elates Army, have bud 
(Crmfiaacrf on pnot 216) 



A «W|I hi th» loeki. AMcm, in urn© loclc, U anoth«r ship of 

tflfOM Urns. In 1916* ibm p« w d thronfli the rix locks 91*8^190 trots ions, of 
which 94»784 tons wu ore 



IrcA, Leg snd open backet descending through hatch. Note operator within the leg Buckets of largest 
unlosders, when open, span 22 feet snd pick up 17 tons. Right Cleaning up inside hold 
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WKN'n FIVE jeun* afio the 
S< iK’»Ti>*i< Amfkkan eon 
tulned IDumI rullonn of u 
hydroeU'i 1 1 1 ( unit wlilcli t>eouUH« of Its 
unprwtd* nt( d sUt, was the wonder of ita 
duv In tin elettrlcal world This wna on 
electric t^enerutor drUtn h\ a water turbine of TiOOO 
hor«ti>o\vtr It fotiiud one of ten hucIi unlta W’hlch 
lilled the iH>wer stutlon of the VUikHru ^uUm Power 
(\tUipHn> who w» n tla tlrst to de\eloj) on a large scale 
It part of tilt iHtuers tif do NbigHni I^uIIh 

I l\e >cftrM later in a toniprt hcDKlve article on NtaKarii s 
d< veiopnienrs wt itH'orded the einplue* nient of lOOdO- 
horttcjMiwtr nnlts in the plant of thf Ontario Powtr 
C)onipMn\ and tif ld,(KH>*hor»epower units In the plant 
of the Khstrlial lK\tlopincnt Coin|mnt both of these 
Ulng on th< ( mindlau side of tin rhir 

In the two defiides whh h Iin\t passed sines? then, 
tin re lias la^en n slemh growth in tin sire of hvdne 
elettrh units and durlnj, (he hist two or thr^i veara 
this ^niwtii has takm a spurt that has brought some 
tri]1\ aslnnlslitng nan him s as regards tlielr size weight 
jviwtr and alsivi all (lulr eeononi> In (^nllfomlu there 
are lielng Instalhsl TilKM) horseiMiwer turbines for the 
Smithtm t'ulifnmlii hdlwni C\>inpan\ and 40(H)O-tur^ 
bines for the Pa< lllr Oas and Hwtrk toinpaiu while, 
at Magaru, waten>ower Is U Ing de\ilo|>ed In the 
Canadian plant at Queenstown In hve ( nonnous ma 
chillis of liorsetKiwir em h The lull st dtvelnp 

ment U at (la plant of llu Nluuurii I^ulls F'owtr Coin 
punv on the Anurhan side of tlie rher when the 
worlds largi Nt htdniehstrli unit of TtMKHt horm |M>wep 
was plat Ml In urimiardal oiieratlon In Deieinlier h\ a 
delegation of h\draulh and ihitrlml iniwcr im n and 
go\tmm(.nt oftl< lals This Is tlie first of threi siiih 
turhtniH with which this station wilt slioitty be 
e<iulpiH d 

Till wall r for ofs rating the ni w station Is withdrawn 
from the Niagara Ill\ir ahovi I he ittiilds It Is eairled 
Nneath tin i!(\ of Niagara through a new Indnnilh 


A Hydroelectric Giant 

pressure tunnel, which mensuree 82 feet by 82 feet and 
is 4300 feet In length The tunnel terminates at the 
e<lge of the high clllT on tl )4 American side below the 
fulls It Is excavatetl through solid rock, and the lua 
terlHl removed would fill u train of gondola cars reach 
Ing (ontinuously from PutTalo across the State to Utlia 
The funnel discharges Into a large forelat^, from which 
tilt water la led to the turbines In the power houae at 
I he foot of the cliff, by lueona of three 21 foot, slojie- 
lunnel penatinks cut through the lliuestonc cliff Aiter 
doing Its work on the turbines, the water dlscliargen 
Into the Niagara Iliver 

This giant unit weighs more than IT'iO tons It con 
sists of a TOiOOO-horseiiower, single runntr vertical 
shaft hydraulic turbine attached to an electric gon 
erator delivering 52 000 klloiifBtts at IJtKX) volts Whin 
MMupleted, the station will Imuse units with a total 
lulid capacUj of 454 000 horacjxiwer The cnnipimy 
lins two other stations with rated capiicltles of more 
than 200,000 hortaiKiwer The annual output of tlie 
linerican Niagara sxhIhii alone Is In excess of two 
htlllon, fl^e htindreil rnllllon kilowatt hours, and repre* 
seiits about one-flilrd of the electricity sold In New York 
State 

The new ludrooliKirh unit uses 3200 cubic feet of 
water i>er se< ond, with an eflldency of at least 93 per 
cent It dots not ln< rease tho tsimpany s dl\ersIon of 
water In ino wav, but does tnntrrlulh Increase the 
<tfitlHi(> of conxersion Into peiwtr It uses the same 
arimunt of water forimih tisid In sevin 5000 horse- 
power units and dtlixt rs imrgv eipiKalent to the output 
of 14 such units Eodi of the three new 70 000 .iii»rse- 
I>oWer units will x>rodnci eloetrlrltj which, If ginerated 
through the uw of loal would require 70 O,OCm l<»ns 
nnnuallv Although the new project will not um ant 
more wntn than is now used It will so use the water 
as to produM an Imnaso of 1 (X>iH )0 horsejsiwer In 


tb« power output of the BtattoiL 
The turbine of thl« unit U the hlgfaeat 
power-capacity water-wbeel ever built It 
Is a product of ttm I P Morris division of The Oramp 
Ship and Engine Building Company of Philadelphia. 
Specially designed cars were required to transport the 
great castings uMienibled Into this turbine. The runner 
Is a Hingle-plcce, steel costing, weighing 106,000 pounds. 
The turbine casing and control valve required 82 car- 
loads of parts. The turbine converts the power of the 
falling water Into mechanical energy, which Is directly 
transmitted by means of a 82*lnch shaft to the generator 
set immediately above 

The great generator sets a new high mark In design 
and constructiun of electrical equipment The stator 
of the generator weighs 228 tons. The rotor, with Its 
twenty eight 8-ton poles, measures 21 feet In diameter 
und weighs too tons. The revolving elements consist 
of rotor, Hhuft, tmd nmner, the total weight being ap- 
proximately WK) tons, ond they are suspended from the 
top of the unit by a Kingsbury thrust bearing The 
generator was manufacture<l nt the Schenectady works 
of the General Klodrlc Ouiipany 

The transiiiissinn linos radiating from Niagara Falls 
serve a vast conununlt>, stretching from Erie and 
Jamestowm on the west to Syracuse and Oswego on the 
e-ast Tile flow of these veritable rivers of electricity 
will bo HulwtMntlnUy liKreased Rant of the 147 com* 
nmnitles In the 10 counties now served will enjoy more 
und Improved service, und some two mlUlun people will 
share In Uit ln< reused imwer produced bv this project 
However In sidte of the uddltUmal energy from this 
new unit, an wi II as the energy to be produced by the 
otlur two big machines which go Into servk-e during 
the coming >eur, the demand for cheap, constant, 
Nlaguru hj drocle<*trlc iHiwer outruns the supply New 
domestic und Industrial uses of electricity are con- 
stant Iv developing and no further Increase In output 
inn bo effiH ted until pri-sent restrktions of the use of 
the waters of the Nlaguru River are modified 


Does Land lie Near the Pole? 


HITE onh iihoin 35 p» r cent 
of the < nulls sill fuel has 
Ikui Hubjiitcd to lIvIU/u 
I tlon tiiore than 1 > > isr Mnt bus l>ein ex 
' plorMi (liurtul ami tkktlcd for future 
iiiuuun UHUM Gf (lu remaining 5 |xp 
ctnt llie most ia>NttrioMM and alluring part is without 
doubt the 1 (HKIOOO mpiart inllt-s of vinknowTi Polar Sea 
(hat Ik*M fllreitlv northward from Alaska 
Nest June or Jul> Annind-itns three iilanch will flv 
from tl>e old Zeppelin tian'i-polar base in Splt 7 l>ergen 
dlrtxtly iwroMN this unexplorMl area fine of tliese 
planes will Ih In I hnrge of I U utvnunt Davidson U ^ N 
The Na^^ JhiiurruMmt has oflklnlh aiinmimed pltms 
for H prospiHlive lliglit of tlu lu w naw dlilglbh, the 
‘Shnmndnuli mross the top of tlie world 
The chnmos tlmt land will Im found h\ thisi filers 
arc iilxiiit Wm to on* Even If Ih* r»‘ h* no actual judur 
continent tlai* Is silll cvirv pmsfait <*f p*dar land 
Vast ocean spmss nr* m»t Infrispantly d*>tUsl with 
hrtutdbMMHd firllh Inlands jutting from tlalr d*pths 
and liiivlng no (onmdlon with imv contimntal irmss 
Till stngli fintun In (oiiinxm ainonv. sia li tshimls Is 
tlalr slrualion un <>r n* ii a Ilm ot vnliunli arilvltv 
This flat (ontrihubs (UU of Oh snildist rmsmis for 
1 h llevlng m w land 11 * s n*iir Oh North Pole 

JapancHt Aleutian Urns nf On subti rnmean iictlvltv 
indnt |»ol* ward Ihiwn the olh* r stile 111 Splfrliergm 
and luland I he lattir Is nm of the most Intensely 
volcanic spots tin On globe So It Is reason ihle to <on 
elude that sonx w 111 ri Istwisn Tm land and Alaska In 
thi Artth IN* an inav lie a slaillar iiuhhU of bmd up- 
thrUHf Oinmgh the iMdar [laik 

kven n\*we substantial ivklcmi of a polai 1 »ml Inhucr 
from the n-snlts of uopOkm-u data workul up hv the 
tidal exisrt Dr 11 A Tlarris of the Unind Slides 
< 5 )ast und (liH>detic Nurvtv Ho fitted togitlier such 
l)lts of cvldimi as the drifts of tht I riini and the 
luinelte tdisirvatlona of inoviiiants of the jmek Ice 
rlsi and fall of Ode in Gtisnlaml and Alaska and so 
\iXi ami hecomUabd that tb*r* must In* a large body 
of land nr shallow watir as vil iindlsiovcptd In tlie 
IH)lar ti^lons 

Siipipkpnientlng theoretbul didmtlons an several re- 
ports of whaU rs and nortlitrn travelers who * lahn they 
H(tiinIIy sighted land tlibf among these Is Admiral 
Ptnrvfl »xi)eri*nce In ItHHl when he wtnt westward 
along the shore of Grant I and *‘n which the ‘'Roosevelt” 
was wintering and saw dlstbuilv the snow-clad sum 
mlts of the distant land In On northweat aN>ve the lee 
horizon And whaUrs off th* (oast of Alaska pene- 
trating In open sensonH to high latitudes, n dozen tlme« 
declan that lh«v have sighted the shores of new land 
loonilng through the up* tie murk 


A new Polar Island or continent will likely 1 >p in 
some reHi»e(.(s radhall> dllTcri*nt from other lands 
bordering on the not tlu m sea In llu first plnci Its 
voUaulc origin would make for a mon' rugged terrain 
than the low burr* ns and tundra of North America nr 
lh( flattened step|)es of Sfl)epln In view of the con 
slderahle Interval l»erwe**n known lands and the ntw 
hind Its meteorological features would probabh 1 h» dlf 
forint Tlierc would b* enough less pn-cipltutlon to 
privent the formation of large kltt<kr« avich oh are 
found along Alaskan and Greenland loasts Without 
Mudi flowing water there should l)e rvlatlveh less wcath 
crlng than further south Tht wuiK of frost would l)e 
the ehlef agent of rock disintegration 

It Is unllkelj that tinv new HjKxks of animal or 
^l^etable lift would be found u|)ou It Hut wi might 
ixpect murlj uu> thing lu the wav of mineral riM*mr(*»H 
Cvjul unquestlonahk for ihvaI is being found In the 
Arctic In ever ln< n using quantities If the new land 
Is anv thing like At isku It will be n find Indeed 

Tlie new land would hv no means He bejond the line 
of litiitmn )mbltnbll 1 t 3 spUzbergen s i oal mlnea whhh 
have hesn j>rofUnhl\ workid, are In almost cxnctlj the 
liiritmb of th(* I'enier of the uncKplond nglon north 
of Harrow 

Hut htforc we could lav (.Inlin to all tluse rhhes we 
iTUiHt land and tnl i possession That Is a more serious 
matter than It k*h ms nt llrst sight In the first place 
the Polar paik Is a vast disk of rough and nuhbled Ice 
some 2000 miles In diameter Tills disk Is constantly 
Rurglng back and forth under the Infivnme of tides and 
winds Where It collides with anv land mass It is tom 
and shaiterid by the Impact Thus along Its fringes 
thi iHjIar pack i>osm*s 80 s a band of ‘pt'^^'irc Ice from 
20 to 50 miles In width a plane or dirigible to 

land in this urea of wreokale would be suicide The 
one real dinnce for setting foot on the new land would 
Uc in thi fact that when wind and tide break leads 
In the hiavv pack thew leada are open water until the 
wind or tide changes again For n brief period they 
afford proper landing area for a seaplane 

If has been suggested that the land be first located 
from the nlr and then explored bv Pearv sledge 
methods from a latse at Point Barrow On the final 
North Pide dash fwm Tape OoUmvhln on the northern 
coast of Kllsemore T^and Peary’s goal was almut 000 
miles frvtm his ixflnt of departure But Barrow Is 1117 
miles from the Pole twice Cape Columbia’s distance 
Movements of the Ice-pack thereahonta are more ec- 
centrh than In anv other part of the Arctic One may 
go to bed with a solid Jam right on the bench and wake 


up with no li*e In sight oism water clear 
to the northi m horlw)n Su(.h movement 
would l>e dlsciiuoc rting to Q sledge expedl 
Hon to s«y the least 

Before the problem of nc(.CMHll)l)itv of the now land 
has been solved a partv might he eKtaUllshed there from 
planes, having taken chamts on smashing their ma 
chln*’^ With kItiR op oipllve balloons radio aerials 
(“ould 1 x 5 ruIwKl and communication Qtteinpt(Hl with the 
Houthem hnsv The weak iKilnt In this plau Is that 
MacMillan H outfit at Etuh and Amundsen’s vessel, the 
“Maud ’ drifting north of Siberia have both deinon- 
atrated the presence of a mvaterUma radio harrier that 
exlHls In high latltudoa during the Kumnicr months 
Whether this Is a direct ctwdlary of thi constant day- 
liglit OP a result of tlie excess static existing over the 
Polar Busin cannot jet bo said 

Even afler reaching and occupying the new land the 
question of f routing an unassailable claim to It Is bj no 
nieiuiH a nlmpk one By International law territory 
must be Inhabited In some degree of iternmnenoy before 
It can ac tuallv la long to the i lalmiint fM»wer There are 
Islands In the Pacific which American mariners have 
visifed and devi loited ove^ whhli we cannot hoist uur 
flog l>ecause we have not fulfilled tho tenets of the 
law 

One solution would be to transfer ovir Eskimos from 
Alaska there Hskhnos are ethnologlcally one of the 
most distinct hranches of the human race Their peace- 
loving responsive nufures have let them In for oil the 
Ills and evils of civilization Isolated In an environ 
ment to which tliey arc flult(-d they lead happy and 
(indent Uvea. 

There would bo no cruelty attached to auch a social 
experiment The Smith Sound tribe living on the 
northwest coast of Grcf^tand are now the most 
northerly and Isolated people In the world They arc 
healthy and carefree They are hospitable, proud, 
capable men and women They have no desire to go 
south where dwells the eccentric white man The latl 
tude of their tipper vUlege at Annorotok la nearly that 
in which Inhabitants of the new land would live 

The new colony could not he'explolted Governmental 
control of Its \lslt(»rs would prevent the poisonous effect 
of unrestrained civilization from getting In Its evil 
work Yet development of natural resourcee or almply 
the preparation of the place for future adGntlflc In 
vestigntloQs could go on 

Altogether the clumces that new land may be found 
arc good enough to warrant serious search fbr It Its 
conceivable resources and uses angtnent tbe urge to 
open up the great blank space above Alaska Finally, 
there Is always the vivid fascination Jtovolved that the 
unknown has held for men sliice thyMpnnipg of time. 
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Thu lisht tight hoasing containH the hSgh-vpeed 
motion picture camera 

1 atA^ Im siild (hat tin ob>M t of the ordl 
niirv i Int inn H st ml w hen pl< tun « 
tiikdv of Htlll <ir of iimvln^ ohJm.(K ure 
rejnoijiii I (1 on a mn*en al win I» a Ni>eed 
that tiK M( <anno( detmt un\ dipurUire 
from iioMtinl (ontiDUit\ of )n(ptl<m 
Hut tiun wo mnno to another animt 
nutiioh that of plioto^Maphlng iMalhs In 
Nuch rapid motion th it tin t m (annot 
follow Hu Indhidual niounantH, hut ran 
oiiH fak( In (la iiiollon an a nhoN A 
galloping' hors* and most natural animal 
movements <oiih umU> lids <HttM'r\ In 
HU(h (iiHcs If It Ik dfslud to nnal>!u. thr 
mo\* lilt niM pktaroH tnl * n need to be 
pn»l*st*d at a slowir hikssI 

In the next place tIun are rapid move 
iiuntH HiK h as thos4* of hiilhts In tllglit , 
fallinji IxidUs and h*> cm rettulrlnt, still 
higlur ap4sd photot^iaphv and slower 
sptMsIs of pnij* i tlon to lu rmlt of the move 
riieniH Udrig follow ml hj tlu evi id all 
Take tb* (uh* of pliotognipldni! a bullet 
from n inuthlnt i.un drjn^ IlMH) Khots a 
inlnnti II nmiphtt evtit Is over In onm 
alxUinth of a amond ilurlng vvlilth time 
a mniplete set of plLtnres luUMt l>e tilktn 

Sotnt viry tine resultH luivt Issn stx and — 

ill tlilH dinsthm allowing Jnst what or- Huge mot 
turn fop Instoneo when n bulht Htrlkcs at the ng 
a glass glolie 

Sclenc-o, however, could not long remain 
Kiitlstitd with hikIi rtsults and tlu IleaiN. and Qrvlln 
Rapid ( Inema Miuldni In the lateHi forward Htip In 
high HptssI pliotof^raphv As In Hu cast of manv other 
ImtHirtant Invinilons Its deni gn conatnictlon and ojiera 
tlon are IwiNed nixpn iierfuHv Hlni)ih and familiar prln- 
tipleM \it a rotaphte tihn comprlNlng photographs, 


When a Second Seems an Age 

Filming Rapidly Moving Objects by Means of the Heape and 
Gryll Rapid Cinema Machine 


By P. J Riadon 


inuxlinum i>eripherul nikssI of 18,000 feet ft minute, U 
stressed to fl\e tons isr H<iuune inch tu the rim at this 
speed 

In each of the lens wheels already referred to, 40 
1ensi>N are mountid lu suih a manner that, as the wheel 
rotates, each hns In HUixesslon throws an Image on to 
Its n Hpecllve set tlon of film. Uie pitch or spudug of the 
lenses isirresismdlng txu*tlv to the standard pitch of 
the pi I tu res nanu l> \ Inih The bevel gearing Is In 
Hu< h a ratio that tlie lensts jmirr Hie ajiertures thixaigh 
whl<h the exisiHures are made, ut exactly the same rate 
as the film The lenstK which have an aperture of F/4, 
an fisuNse*! hv Hettln^, the wlieels on the shafts b> 
meiiiis of Ncnw Ihnud adjustmeuts to Index marks 
torn sixmdlng to the known distance of the oljject The 
maximum N}>eed of shh shafts Is 120 revs |)er second. 



Huge motion-picture camera for taking ultra-apeed *^oTlefl,** with ita mirror 
at the nght The mirror nerves to reflect images in photographing ahell ex- 
plosions, thus protecting the camera 

nd Orvlls Vn extreme^ im|K>rtant feature Is the shutter meeb electric gi 
'd sUp In nnlsin and control Tlu shutter mechaniHin comprises cinema n 

lanv other a vertical metal falling plate that works between o|)emtor I 

ind (ijiera loller gniUks mounteil oil a flxe<l casting This vertical slon, alth 

lllar prln- plate and the up|H*r iHirtlon of the fiiKtliig are arranged as thougli 

otographs, m> that tluv He lutvvetn Hie fllnis on the drum and the 


armor plate In the follow (ng one-slxceenth of a sets 
ond, 288 photographs are taken 
A little consideration wlU show that, fur taking photo 
graphs at the rate of tiOOO a second, ordinary daylight 
would not Huflictg With a film spe^ of 1 8,000 feet 
minute and a kicakplane silt of one-twenty-eighth of an 
Inch the time during which any portion of the Him U 
under extioHure U onh a hundred thousandth of a 
second. SjKMdal methods of lighting have, therefore, 
to he resorted to In the ease of u small object not 
occupying more than n tifteeolmh diameter circle, the 
ticums of say two (lowerfiil 120-ampere searchUghte 
with three-fisit mlrrorM concentrated upon It give suf 
ftclent light Hut In order io illuminate a large objed 
such tiH an anuor plate sutflclentl}, magnesium ot 
uluiiilnum Is employed 

The machine, which without auxlllory 
.. . .. aiiparulus, weighs four tons Is contained 

In a double walled lighttight house, tc 
widch ac<x>Ns is obtained through an ante 
ihamber with double doors, so that the 
tiperutor may enter or leave without fear 
of admit ting light and fogging the Dims 
Inside the house, a non actinic, red lamp 
lighted fixmt electric luxuiuulators Is pro- 
vided to fnellltate changing the films or 
the drum for which purpose special mech 
anlsiri is included for winding the filme 
on the drum from sptmlM, and unwlndUifi 
them ftgaln 

In photographing at close quarters the 
action of an annor pterdng shell upon 
HD armor plate, the question arises of 
, bow to |)rotect the *iiK*rntor and the cin 
ema niachlne itself ftxxii Injury from fijhiK 
splinters — Indeed, iKwwIbly from destrue- 
( tlon The prot4em has been solved b> 

Hrrangemenis which place the operator In 

its mirror a |>osUlon of snfetv and enable the ma 

shell ex- chine to be adequately protected. 

Hv the use of connecting cables, all the 
controlling uptmratus together with the 
electrk generator imiv be phuxHl noo yards from tlw 
cinema machine so that It Is (mnecensary for the 
o|)emtor to be within the zone of danger of nn explo- 
sion. altbougli he can exenlse just the same contn»l 
as thougli he were on tlm sped 


all taken in Ic^hn than one-N|xliK*ntli of ii Netond— the 
rate of pktur* s u second—ls the prove*! per 

formance of thU mtuhim Not onlv wi, Init the ph tures 
*Hn Ik* tfik*n In palis If desired so as to produce ii 
stortM>Nc*iplc effect — n |M*lnt of v* pv great liii]H»rlancx*~ 
or a second Him of 2S8 ph tures nmv Ik taken following 
ilIrtxHv iijMin and in fact ovirlujiplng the first 

The mtuhim whhh Is iif Fngllsb (nmeptloa and 
txtxuHon LontprlH(M a hiigi sle*l Him drum alsmt 
08 Inches In dlaiaettr mounted on a sliaft dlriKtlv 
t-ouphnl (0 an ole* til* motor Hu speed of which Is vnri 
able from 100 to UMK) revolutions iier iiilnut* These 
NiieedK (oiiespond to from 'VIO to 'SOOO photographs per 
Hocfcnd Tlie shafl is inmmtfMl in bearings carried on 
steel girdtrs renting uism cast Imn foumbiHon blocks 

On tacb side of the. drum and ImiU* d to It Is a cir- 
cular rack that engages a Isvtl pinion on a horizontal 
shaft on (he front c nd of w hlc b is title d a U ns wheel 

Nornmllv tlu outer edge of Hie drum Is cused In to 
(xcludi the light, but there Is ii hlitged section of the 
casing that tan be oitencd for lns|H*<fIon puriJoses, ond 
for winding on Hu tiluis. 

The drum Is wide enough to take two films spaeed 
several Indus apart In gniovc^s on the rim Standard 
films ure emplovecl so that nuv film taken mav bo used 
In an ordlnurv projextor The two films which are 
unperfonited are wound on Hu drum side b\ side, each 
making uii a single turn on tlie drum circurnferr nee, 
sufildent for 2SS pbotographs the two ends lielng ce- 
iiienteil togdlier where thev overlap In order to main 
lain them In close contact with the drum air Is ex 
hatiMled from beneath ciuh film so as to obtain a degree 
of vacuuiti equivalent to 12*'j iwunds \icv square Inch 
lielow atmosplurlc pressure The nlr Is exhausted 
through a hollow In Ha drum shaft hv mums of u 
vuumm pump 

The drum, which weighs HXMl pounds and has a 


lens wins Is In the iKcd casting there Is a i>alr of 
focal plane sills, opiNcstte which Hu two sets of lensea 
pass The narrowest fiHul plane silt Is alMiut one- 
twe niv-elghlh of an Inch The lower portion of the 
ousting forms a 1 mi\ in wlddi three spring-controlled 
elect rouiagmets are housed 

On the upper isirtion of the falling plate Is monnted 
a disk with two a]>ertureH In It Tliese ayiertnres are 
crccMsed bv ondi of the revolving lenses In the corre- 
sjMindlng lens whcvl Hy means at n simple ndjustment 
these ajMTinres may be arranged side hv side wh«j 
stereoscopic pldui* s are required, or mnv be staggered 
so that onlv one silt Is uncovered at a time If two films 
are to Is* exi>osid In siuvesslon 

Tlio shutter Is susivendcsl from a bracket on the drum 
casing hv a vertical rcul, and when It dmps Its fall Is 
accxderuied bv strong springs The first movement of 
tlio shutter Is cs)ntrolled by the three electromagnets 
above referred to which depend for their action upon 
an Interruption In their electric circuits. 

In Hie case of photographing a sliell striking an 
umH)r plate, the modus operondl of the photographing 
process U as follows 

A wire, which completes tha electric circuit In whl(di 
the electroniugnets are placed. Is stretched across the 
imth of the projectile, ot u distance from the tarfet that 
suits the time lag In the shutter mechanism and the 
speed of the pruJectHe The distance is usualty about 
30 vnrda The shutter having been set according to 
s|s*ed and whether stereoscopic pairs or single photo- 
graphs are to be taken and the machine haring be^ 
started and nm up to the required speed when all la 
in readiness the gun la fired, and the projectile, on Ra 
wav to the target, severs the wires la Its path, therOlqt 
hreaklng the electric circuit and allowing the shutter 
to fall and admit light to the revolving lenses through 
the focal silts, ut the moment that th© shell strikes the 
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The machining of molybdenum steel rolls 


New Wtya to Use Slate 

H mn&RTO, £rom 80 to 95 per cent of 
tbe groM production of all date 
quarrieg in the United States has 
discarded as waste. The losses Involved 
In handling so much waste and the con 
sequent added cost of the Anlshed product 
have resulted In the U 8 Dureaii of 
Mines devoting conslderahle scientific 
study and Investigation to the probleuis of 
reducing the pnvportlon of waste and of 
utilising the nnavoldahia waste Tills 
government agency was not equipped for 
condactlng detailed researches with waste 
slateKlttst so It enlisted the ectentldc aer 
vlcea of the various commercial projects 
and plants interested in the ctmaervution 
of slate and these concerns ha\e i>er- 
formed the nctunl tests under the super 
vision of the Federal authorities 
Til© results of these experiments show 
that pulverlued alate^ or slate dnur may 
be used satisfactorily as a filler to give 
body and to supply the necessary wearing 
qaalltles to rubber articles of everyday 
use such as garden hose^ rubber shoe heels 
and soles, carriage tires, and rubber 
packing and disks of dlffer^it kinds It 
has also been determined that ground slate may be imed 
to Advantage as a constituent of some classes of llno" 
leum, oil-cloth and window shades The enrlj testa 
Indicate that with finer grinding, this h\ product um 
terlal may prove an efficient filler for the ninnufiu tiiro 
of automobile tires, phonograph reconN and ollior 
prtHluctB requiring extremely fine-grained flller 
For plastic roofldg and fioorlng prorlucts (‘onfiilning 
coni tar, powdered slate has long l»een us^d nnd con 
stitntes n most satisfactory filler Tin InHolnbh chiir 
acter of the slate renders It of spe<lnl value for at Id 
proof plastic flooring and as lining ftir mid tunkn 
Approximately 75 per cent of the volume of certain 
tvpes of plastic flooring Is composed of ground slab 
and according to government reiiorts, several luindrtHl 
carloads of woste slate are nnnualK used for thl^ pur 
pow Although pulverised slaK will have to comptto 
^Ith established articles which have long l)een uw-tl 
In the various trodes and Indiisfrlcs, nevertht less, slate 
flour is sure to rise rapldlv Jn popularity N*t»uiKe In 
nddttlMi to being eminently satlsfnctorr nnd serviceable, 
It Is constderahlv cheaper than some of the filler mn 
terlols such as talc, soapstone foreign nnd doniPHlh 
china clays, pulverised limestone or marble aluminum 
flake, whiling, ochre or mineral paint 
The manufacture of flller for road asphalt mixtures 
U another promising field for slate waste utlll 7 Jitlon 
according to the InveRtlgnllons of the Bureau of Mines 
In the ordinary preparation of asphalllc mixtures for 
surfacing roads, finely pnlverlRwl limestone or port land 
cement are used as flllers in addition to the sanfl or 
stone and sand aggregates. In asphalth mixtures, In 
which byproduct asphalt is used, the weights of filler 
and asphalt are substantially the same, but when cer- 
tain types of native asphalts are used, a somewhat 
smaller proportion of flller lg 
required. The amount of 
such filler annually used In 
asphalt mixtures is very 
large, the city of New York 
alone using more than 50,000 
tons a year Government 
tests have shown that slate 
flour Is admirably adapted 
for use as a flller in such 
asphaltic mixtures and ar 
cordtngly, it Is expected that 
a considerable amount of 
waste slate will be devoted 
to national and state road 
construction purposes. 

Dining Car ProSta 

W B are apt to complain, 
when we travel, of 
profiteering la the dining car 
The t^eluulylvanla Railroad 
has answerM thU by a neat 
Mttie pawidiiet In which It 
Shows Hiat the average cost 
per meal Is $1,9891 and the 
receipts average $11982, 
leaving a loss of $.2149 per 
meal, br $175,228 annually 
Borne of the flgnres of sup- 
idtes are amosiiig In 1922 
there were required 4^378 
pounds of ribs of beef, a21,« 


K88 jHinudH of loins of Im^ f 17-1 WXi |K>un(ls <if lamb 
riKkH 1180 49*^ ismnds of diickcnH ilc VivtabUs, 
rt^h luittci ogfsB ct( as v^oll as Imkcry proihuts luMd 
the same largo i)ro|M»rlloii'i 

Molybdenum and ItB Applications 

A s !<mjk uko HH 1011 i( was rec‘<>gnl7A*<l that stK*l« 
allovod with m<il>lMh uiiii) js^afcsso^l xalutiblo < liar 
iiLti I Nll( <4 but tills fact <ould not Ir ooiiimen IuM/wI 
at tlio time lieiuuso the know'n HUpplteH i»f mobhdoniiai 
arc were too small and of io<i low grade Hut exteUKlve 
liroHiRKtlng during Hu w n brought lo llglit dotiosits at 
(.liiimx Colo, and Quesln N M, which put the United 
•^tMteN In the iMisitlnn of luulng a greutcr bupplv of this 
natal than ila r*sl of Ha world Combined The result 
has lH*eii that todav Ha inolv iHlenutu Imiustry Is one of 
the most iniiMirtanl braiidas of American iiuHallurky 
It Is t<Mi much to sn tinit the radio development of 
Nalav has lietii tnaih im»ss!)iU by uny single contributing 
factor it Ik howevir inuloubtCHjlv true that niol\l)- 
denuiTiH i\ulhihlllt\ In coiiiinerolul quantities has been 
of 118 itiiuli aid In this (U m lopment as any other Klugit 
Item ior this in (he iiatil omphwcMl In making tlu 
krUl In that alU'sNinflal pirt in ladh sending and re 
ctlvln^t oiitfitN tla vmuiim tuU >o oHa r metal kives 
th( same Hailsfaclhm hen 

But the iirlndpal uue of aiohbdemtiia is In tla manii 
fadun of siteclal steels Wherever It Is iltslred to 
combine gretvt toughness great strength and greut 
resilient V with IIh Oorollarv of ahlllt} to wltlistand the 
‘fatigue of repeated Ktnss, there Is an o|8 idng for 
niotvlHlenuin Ht^s I This allov Is easv to fahrhali and 
fo subjfst to htat treutiiant, and la cheap to nianii 
fneture 

One of tlie most trvdng uses to which metal la put is 


tn the springs of taxlcaba. It has been 
found that tlie average life of these ntem- 
bers Is frmn four to six weeks Kxi»eri 
inent with mcdjbdenuni steel in Plttuburgh 
is said to have trljded Hie life of these 
mu(h abused members Again railroad 
workmen Insirtt uiion using their steel 
HhoveU for prying out Nplkes and natlK 
It has been demonstrated that a molyb- 
dejiinu steel blade will stand up under 
this Hort of tiling far longer than one of 
mon iudlnar} metal 
Another IntereNtlng application of 
iriol^bdenuin ntiKd Is tn oold-ouHlng tools. 
Hen are rctiulrcd great liardneHS and ex 
tnme toughneHN — (piiilliles which cttntra- 
dh t tlienisthiK In ordlunr\ Ht(H*l which 
Ik-coiih 4 more brittle hk It 1 h made harder 
But moUbdonnm sttvl hiiH Hie Iiardnesa 
and till tuughnc*HR, and Idgh elustlcU} In 
the bargain 

\ ariouH automobile purtK — axles pro- 
IR-lh r KluiflH gears, etc — as well nS motor 
trui ka tractorH lie iv \ machines of all 
sortH — ptiniluih lieadcrs reuinem and 
other hot and cold working tools, dies and 
dii hlmks an all maUi to advantage 
from niolvlRhaum st«*el hv rolling or forg- 
ing priM-eKHes of otic wirt or mother 

riu n arc similarly InqKJitani u«(s for tiiolybclenuin 
in the nmnufudurc of east kIhI partH of rum Idnea, etc. 

1 or exainpU the life of the average crane wheel Is 
ahoiit Mix iiintithH Bv making this [lart of the irane 
from moIvlKlinuni steel Us lih uin be Increased tvVo to 
f(tur fold At tlu present time tlu re is a cast chromo- 
iiiolj bib limn steel oran( wlusl In wrvUv fiir over two 
veafK without lieing re-imuhlmRl In fart the metal is 
worn awMV on the hearing nurfme of HiIh wheel for d 
depth of nnW um-slxtcs ntli of an Inch 

liOi (Muotlvc fratm‘s hirgi ( ff»r ships cars, 
etc liave las n made from inohhdcnum steel resulting 
In a material ImnaHt In tlu strength of the different 
]iarts The reslKiame to sudden shock Ik thenhv aug 
menivd h\ at UuKt 'W pvr rent 
Die IlMums (haniulH, idiiU»K anglolronH etc used 
in Kitsi building conKtriullon ndlK eU are made bv 
lolling till hot inelals belwcRD stes'l rolls The wear 
and Uiir on these rolls is virv gnai hides d In the 
m eonipanv Ing eul there is showm a mol\bdenum steel 
loll In Hie e'ourse of actual machining Aiti*nllon la 
called lo tlu large Hl/e of the e uttlngs whUh 1 h a very 
giMMj indhalloii of Hie toughness of the steel Onll 
narih a steel of similar liarduesH will not machine so 
well at all for the cuttings or shavings will be almost 
ns tine as dust Indicating that while the steel U hard 
It Is not VI r\ tough and elnstlc A test of moljhdmmn 
steel redls made res-entlj vlelded the uneHiualled pro- 
due tlon of 025 000 Urns of stool before the rolls recpilred 
repair In the manufacture of these Mes I rolls the 
fact that the> lout inutniinl of the inol^bdenum steel 
rolls N carried out with conHlelerahle ease Is a factor 
of paniinuunt Imporinnce 

In the Hinelting of iiud^bdenlte wide h Is the principal 
mohbdenum ore there are 
priMliiced esinc-eutratcK, which 
are rouKted and treated with 
acid to preiduce a varietj of 
III 0 I \ b d c ti II in cheiiile alH, 
which are of conHlde ruble 
technical and industrial liit- 
p«irtHnce For example 
m o 1 > b d I c acid, phoKplav 
aiol^bdte acid, sodium mohb- 
dute and other salts nro 
formed, wblrh are used for 

various punKJse-s In the dje 
IndiiHtPv In medicine and 
pharmaceutleul pre pnrutions, 
and (|ulte extensivelv In tlie 
anah tU al chemical labevra- 
lorv 

Tlie iuoIvIhHc ac Id may lie 
mixed with charcoal and 
heated In an atmosphere of 
hi drogen to produce pure 
moI\bdcnuMi jiowder Tills 
muv lie coinpn-ssed Into bil- 
lets and sw age k rolhdordle 
dPHWTt into sheed and wire 
Tlu*se products are then 
used us mentioned alK)ve in 
V at uurn tuU nmnufuc tiire. 
The ]K)vvcler Is also used as 
a blue plgmmt In making 
fine grades of potteries and 
IMtrcelalnsy 



A sbtfl qnmy In Fiscataqais Coanty, M« The waste doa to cnimbling and breaking in getting ont the 
alate haa been nmnhig between 80 and 95 per cent for the entire indnstry 
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More Steam-Engine Power Without Steam 

Replacing Water and Steam with a Mysterious Liquid and Its Power-Producing Vapor 

By Ismar Ginsberg 

Chemiul Liiitor, SciENTiHc Ahekican 


IN( IC Wntt flrHt ctinoflved tho idea of This la the reuHon uh\ It 1 h posHlbk to RMierate con 

sti am a'^ H j>o%er prudiu Itin inedluni tlien. Hlderably more pover with the new vaiiof than with 

lias tieen little done lo rtphut Ktnuii b> Hteii in, and at the Huiiie f hue effect conMldcrallle economy 

an> othtr fluid whlcli isnuld give ntort In the eonsumptlnn of heat Other plnaicul proiiertlw 

Mll< lent reHiillH 'inn Dnu ban be^n the of the new liquid whUh are of Interetd are Its low 

iiH r( iirv vnglne (kwlopimiit tnit this Is specific heat and latent heat of vaiwrl/atlon 
not as jU tlioiotighly tihd out In tin lomimitlal Hense It Is evident that the same amount of heat will pro- 
Thai tin (nglnirrs Mhould liavc Kept to sttaiu for bo date more \apor ut a higher pressure and within a 
many ytars Is not all strange 



for wattr Is jileniltul and 
despite the (llMadvanlag< s o< 

( anloned h> Iht ns< of <'er- 
taln kinds of wiiitr v hh ti 
(UUK4 th( formation of '-cale 
on the Internal walls of tlie 
lk)lUr and lH)lkr tidMs ther* 
ure mati\ t'ounteiiuting ad 
vantug(*s (onneitoil with Its 
UMt hverv ofTort has lH*en 
iiiadf to develop a gn ater 
degree of elfiMtn<\ with 
Btenin h\ th* us* of kuik r 
heateiH, ftsslwiitir he iters 
condtnslng enj,lniH, tic hut 
the most that has Is^n ac'- 
itmipllHla d Is xer> small 
compand to whut Is (taliued 
to be obtained Itv Ibe re- 
pbuHment of wnttr by a n< w 
fluid 

It is iindi rstundnbli that 
every lUjuid thni will develop 
u \aiHir maj under suitable 
conditions lie used to de- 
vt lop |s>wor In a tvllndtr 
Water Is h\ no im ans the 
only RiibfltHnti that will do 
BO Tn a oortniu sorle« of 



Model turbine with condenBer, arranged for operation with the myateiious 
power producing liquid which iakea the place of water 


exfierlimntH tliat were made wllli a vUw to sisurlng shorter peitod of time when applied to the new liquid, 


ti llqiiid f<»r use In an aiitoinatk fin (\tlngulslur In (ompailson with water In other words the new 


wbhb li(|uld would ns|Mtnd quUkly {a a rlso In fnn vaiwip lontulns Uss heat than steam iindir Nlmlhir n>n 
peratun and nipldlv evidve a \a|>or wbost pressure dltlons of miiiuratuu and pPis^sure lids might leail 
would relenst tiu valve (losing tin. tsllngulshor and to llu (omliihlon iliut It would 1 m Imisissltih lo prodneo 
throw IlH nmtfnls int(» tla air of the room win re a |H>\\tr with the mw vuink* In a reel prorating engine or 


lire had dtveloisd forlaltous (licuiiislanecs led to lurljlnc iMiiiiist thi vuiior would eondenm on expan- 
tliL finding of a liquid whbh was Im Ing miiih for otlar slon forming a liquid tiiul rating no |Miwer It was 


liquid, the cap was screwed on tight and the outlet was 
connected to the ste4un cylinder of a Muall toy, recipro- 
cating engine Tlie copper cylinder was then held under 
a Atreaiii of hot water running from a faucet Tlie en 
(doe worked splejidlilty running ut a high rate of speed 

A number of tests were made with a model turbine 
installation, sliown In our first view This Is a closed 
svstem. It iMing n fundamental Idea of the new power 
generating system to oi>erate In this fashion To the 
right is* licen a ciqn)er holler which la made with vertical 
tubes so us to secure maximum healing results from the 
gas burner seen at the extreme right In the center 
foreground there Is seen a Bmall turbine, which Is fed 
with vapor from the holier bv the upper pipe line, fur- 
nished with u valve at one end and a pressure gage at 
the other The exhaust from the turbine goes Into the 
water ctuidensor, which Is located back of the turbine, 
and the condensed liquid rims Into the amall well, seen 
to the left of the turhino, from which It U pumivd 
back again Into the iKdler by means of a small pump 
connected to the shaft of the turbine, located Ira 
medlaUlv in front of It and run In It 

One gallon of tIu liquid was filled Into the holler and 
the heat was tui*ne<l on Wltldn a period of hIx minutes 
tlie pressure gage Indicated a pretisure of 100 pounds 
l>er s^pjarc Imii 'llie valve on tfte turbine feed line 
was then openevi and the turbine Immedlutelv started 
opera ling It evintually reached a siieed of 8000 revo 
lullons ixr minute ^Ihis test was to demonstrate the 
fact timt tlK mw U(|uld will generate u vapor which 
will run u turbine In a oloscsl avstem so that no addl 
tlonal Ihiuld ncsMl be added to tbi Mime during Its 
operation The apivaralus worke<l i)erfoctly The 
vapors w< re eusllv condensed and tlie condensed liquor 
wus pumped back Into Uie bolUr There did not seem 
to Ik? anv difficulty i XT>eriencK?d In the running of the 
apimruius 

The iieKt test was for the puriwse of demonstraUng 
the superiority of tIu now power modluni over steam 
Tlie upparatus us» d Is shown In our second view Tlie 
arrangement Is very simple It esmsists of two Ufilers 
built ld(^tically alike with tin sona dlnionslonN, and 
conmstid bv a small piin? to a small reciprocating en 
glm The pl|M» 1 h controlIcMl by a thiw-way valve, so 
thal the vajiors from elthoi of the boilers rnuy lie passed 
Uiroubh the cngln* 


pur|K»Ki s but wlih h i>oss<HS4d iliist iinqH i tics In a 
marked degroi 

The new iMJwer gmeratlng fiuld is rtallv a v-v rv ri 
marknbh siilistami ami aamillv g) norales jatwer with 
an rilkUmy that far t v(ss ds I hat (»f steam J he 
wilhr wllmssscd w v( ral exiierlnunls made In IMiIla 
dclphhi <»n exiM riiai nial t ngint s drlu n by the nt w 
ll(|iil(t whhli proved to bis entire satisljn lion the 
various claims inmh for II bv lla invinlor 

B* fore dew* lilting iliew lists It may Ih ad\lsuble lo 
say a few words alHtut the liquid lts« If It is a water 
like moMU tlnld vs III) a ratlur swntlHh odor and a 
very low hoMlm, p^tint U rapidiv evaiMirales In the 
air and t hills tiu hand Jusi llk« ether or other volatile 
BtibstamHs But wlilU It Is evtrMnely \<diUlle, unlike 
ether It is absolat) Is non Intlammabic and non cxpIoMive 
A test was iiiudi will) tlic sultsfano 1>\ Irving to Ignite 
It will) a burning inaKh Not onlv was the matih ex 
tlngnislnd bv the lltinld list If but a wtond UnI showed 
nmrluslvih that thi vaivois of Ihi liquid an UKewlse 
non Inflanmmlfit 'Ibt liquid Is dIko non corrosive 
The ( xpf rlrnt ntal tnglms and tla various other parts 
of the uppuraiiis inatk from copi>er hrass Iron or 
Btwl showed no signs of imv naroslon either from tlie 
liquid or Us vapttrs In tiu Ikdler In whldi the lUiuid 
was l)eat(sl to convict It into a \ qKir tl)ere was no 
dciMvsU It was 'iuld that the Ivnllei had boon In use 
fni a ronsldirable huj^lh of Him al im\ rati for a 
KUtlktint length of time for a diiMtslt to have fonned 
Ihrhaps tin most n marknhh pro|H*rlv of the liquid 
Is the 1 isi with vvhhh U dtvflops vai>or umh r pres 
Bun The liuinau of Standards has made tin Investl 
gallon (kf Us iMdllng point and lla presvun of the va|ior 
at dlffcrint temjMnitnies It is Intensflng to note that 
at dtgns's I ahnnlult at whUh jiolnl hteain lias no 
piissure at all t)a vmikt of tills liquid showed ii pns 
sun of ST) iHiiinds jar siiuan imh M n tempt niture 
of tJ2 di glees I ahn nlieil at wlihh point steam has a 
pn*ssure of VM) iKUinds per square Iml) llu new iKvwer 
nadluni has a prwsurc of UMH) pounds pi r sipinro Inch 


similarly argued that It would accordingly be necessary The test wus first made with water, Iwth boilers being 

filled to the sniiii level with 
tlie two liquids water In tha 
left holler and the new liquid 
In the one on tlic right The 
bemt was supplied by the 
gas burner w^en in the fig 
urea It took sixteen minutes 
for the water to be heated 
up to Huch a point that the 
gage registered a pressure 
of twenty pounds per square 
Imh The three-way valve 
was then (q>ened and the 
steam was allowed to flow 
into the steam cylinder of 
tho engine which Immedl 
ately started running It 
wuH run for about ten min 
utpK or nuire to allow It a 
chance to develop muxlmum 
power and then welght«were 
added to the brake U am 
that Is seen In the figure 
Tlie ratio of lever arms on 
the brake beam wus four to 
one, BO that the actual force 
exerted on the flywheel shaft 
wns four times the weight 
on the pan of the beam The 
Bteara praMre dropped al 

to keep the engine or turbine at nn elevated temperature most Immediately to Bero after the '^engine started 

to prevent this fnuo liapitenlng m that the heat saved operating and remained there during the experimiui^ 

in the first inKjunce would have to be used In this Weights were then added to the pan and wdien three 

inanmr thus wiping out any rod savlnt In heat them, all equal In weight, had been placed on It, the 

Hut this does not )mpi>en I VmonKt rations made In engine stopjied running 

thf presence of the writer proved without a question ot The holler on the right was then heated with the 

donht that the vapor of HiIh liquid will run an engine si»ine burner the flow of gas through It being maln- 

or turbine lust to prove the efflenev of the vapor, a talned abwdutely constant It took exactly two and 

Hiiinll copiver (vllnckr was filled with a little of the (Continved on parre t/S) 



Model steam engine and tWo boilers, one using the new liquid and the other 
the usual water, so that either the new vapor or the steam power can be 
applied to the engine 
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Hlffhest camera stand ever built perched on top of a 90-fiMt Btocl The flim atorv callrd fur an Idol of such «tze that It was Impoulble to construct It on the atxidlo lot In spite of this how- 

boom and used by cameramen atul dlrertor durlnir the Almlnie of th< ever It was impimtivt that the Idol be shown lii the picture The t^^hniral department did the Impowdhlc by building the 

Feast of Baffdad Note the sunshades overhead and the two plat- idol In sirtlons as hIi \\n in this view carh set lion being photographed separately and then assembled on the film This 

forms one above the other This typa of platform permits of shoot Ingenious bit of trlrV photography was nccompltshed by using a scries of nuits to oovor certain portiona of the 61m while 

ing soanea from any height and any angle within the llmitatlona others wore recording a section of the Idol and tn\olved that rrmarknhic precision of moflem cinematography 



Th* TMka-heneve Cllr of Bagdad about the year 800 A D Experimental work with models convinced the producers that the surfaces used In the Bagdadlan 
acenw of this photoplay shoald he plain simple and massive Most of the building walls were constructed of plaster with a ribbed or ci>rdiirov 6nlsh calcu 
lated to diffuse Hm oryataUlne briUlanco of sunlight oonoentratod on It by huge tin n?flectors, In a manner which would give a textile shcon The finish was 
painted io varying tones of gray sJlvnr and In several Instaooca. dun color The shade deepened gradually aa It ascended therchy taking the weight of the 
bufldlnge off the ground and suspending it in the clouds, arUiticaUy speaktog A gUstenJng glossy black was chosen for the floors because !t reflecta the 
SKaet «ok>r of Hght thrown upon It Her* again we eee the nov«l eamera-sund whbh savnd much time and trouble in Aiming the action 



Douglas Fairbanks sends hts maglo 
mpa into action The Thief of 
Bagdad contains a taste of the 
modamIfUc and Impreasionlatio 
schiyils which must prove a de- 
lightful surprise 


MAKING THE PHOTOPLAY UNREALi HOW SCIEN( E AND ART HAVE PRODUCED A SCREEN FANTASY 
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The Gelatine You Eat 

How the Pure Food Laws Restrict the Raw Materials of which It Is Made 

By A G IngaUs 



ET^TIXIC that pxqiilslte confpctlon that Jttke alMuit the Dutch houaew’lvea Retting down on their 

jjtilrN In the mouth Into Of>oJ fru kneON and scrubbing the yery aldeuitJkH U leased on 

not ItlngnesM In HaKltiitlntcd b^ the fiu t — the> do It It Is dlfhciJit to see how the hus- 

stuinuch (luicker and with less ( Ifort than bunds of these everscourlng, Irrenresslldv energetic 

an\ known food Ilospiiai phAslcitms as Dutch women (nn dtrhe any »dld csuiifort or repose 

Will as hoNpItiil patltniH an mi well from their home life 

fmt that It hndu a Iutm phut in the diet The fall process of making gelatine reiiulres from 
That those who an will lo\c it almost four to six weeks of continuous du) and night work 

saving, WJusi tJie apistltc palls and we First the sun bleaclns] degreaseil Isines an treated In 

t* nothing at all gilatlne b> Home magic ii \at fur several daxN in a weak S4>lution of muriatic 


aware of ililw (u< t that It tlnds a lurgi pha^t in the diet 
of the hU U That those who an will lo\t It almoat 
goes wJlliout saving WJusi tJie apistltc pallw and we 
HOtnn to crave nothing at all gilatlne b> mune magic 


KllpH down the tlinuit and haves h sense of fullness ucld Gradiiallv the mineral matter In them such as 


wlthour u stnsi of tpmlm In ftNul value It Is almost 
ciiual Ui sugar and like It II KUi»plies heat and energy 
to the hixly without Imrdenlng tlie digestion with pro- 
ti Ins i elnilne Is not onlj a welcome demrt but it U 
fis>d 


cuklum (»r lime phosphate and the carbonates of cnl 
cl uni and magnesluin ure dlsfiKitved out, leaving behind 
the material which esmtatns the gelatine In Us un 
finished c'ondttlon An exiierlinent which Is anaU»gous 
to this priM-pMS mav be tried out bv anv one by j>luelng 


llu fpmlnt old DuKh city of Ik 1ft nottsl for rare a Ume from the table In a weak solution of bjdne 


IMireeliilns Is also noitsl for Its manufactures (»f gela- 
tine To Its <pmvs (oiiH tramp ships laden with cargoes 
of iKintsi from India whlli other shl(K carr> to the 


(hlorlc at Id and lett\lng It several davs« The Instruc- 
Ihe puit of the eviierlment consistH In the dlscs>very, 
made after tlie solid matter Is gone and u soft glut! 


l nlted States large consignnitnts of gelatlno that has nous core Is left that hono crmtulns so much within 


been imide from these bones M<»ro gelatine Is ustsl by 
tla I nlted States than nil tJu rr^t of the world put 
Ktgctlur for we are the greatest isinHUiners of Ice 
f rtaiu In the world and It Is a fact that over 9t> per 
(int of llu eonmurdal he (ream made In this t-ountry 
((tntaliiH gelaltnc The next lliiu >o\i eixl Icc (.isam 
n iiiemlicr that one of Us ImiMirtunt 
(onstltuents probablj (ame from In 
din and was derlvul fnau animal 

iHiues 

Hones from India? Hones of what? 

Not old lK)m s Ijouglil of the rng- 
ph kers * No (lelaltne of tlu kind 
that Is imuU In Hu Vetheilamls Is 
iimdc from tin carefullv sclcs^ted shin 
iKifieH (jf the fust Indian wafer huf 
fnlo This iH md (la hulTalo that 
on<e roamed tlie Great American 
insert In seemingly Incxlmustlhlc 
namliers It U not evin a wild ani- 
iniil In India llu water hutTalo takisi 
the place uf the horw It Is tlu prln 
cipnl farm uulimil It Is doineHiliuitd 
Hut the Hindu does not out wat«r 
iMiffnlo — nnv more than he eats liocf 
Hiiddhlsru forbids cltlur the eating or 
the killing of all iinimals and It Is 
lusaust of this religious tuUs) that - .. , 

ninelv tluuisancl t(»ns of sun bleacheii 
and d(x;reas*sl buffalo Ikuh s are 
iiMiiluble annuullv for the manufac 


Itself that Is not lione As miuh ns OO jier cent of the 
volimii of some hones (onslsts of gelatine 
The rc^ldiu that rt mains In the vat after the treat- 
ntent with add Is next washed man^ times with pur© 
fllure<l water The purfs^se of this N to remove prnc 
tlcalh all of the rhetnlcnl compounds fornusl when the 
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One of the chemical laboratories In a Dutch gelatine manufactory, 

are tested 


two general Kinds. One has In riew the dotermlnatloo 
of the number of bacteria. If any, preaeot, the other, 
the pemmtage of uneaaenttal chemlcahi contained. In 
both these regards the gelatine must conform to the 
rigid requirements of the para food laws of the tJnited 
Stales, as well as the often more rigid requirements 
of individual States such as, for Instance, P©iin«>l 
vnnla and Nortli Dakota It la claimed that the gria- 
tine liiUNiriod frrun the Netherlands Is hlglier In purity 
than the requirements of the American pure food laws 
demand 

Oelutlne is without doubt known by most of ns as a 
dessert Hut there are otlier outlets for it that are still 
more ImfKxrtant Most of It Is used (p tlie manufacture 
of Ice cream. In the United States than for any otlier 
punKise, this Immense industry accounting for 8,0001,000 
iHmnds of gelatine annually Tills amounts to about 
double the quantity consumed as u table jelly The 
American candy Industry uses another three ratnion 
pounds every year 

In addition to these uses, gelatine is fotmd In a large 
and varied list of commercial products A few of these 
are pharmaceutical prodiiris such as capsules and 
coated pills preKcrlbed by the physician Not u photo- 
graph could he taken, not u luuUou picture shown with- 
out gelatine although the gelatines used to coat the 
photographic hlms need not be as pure as those which 
regole ns after a hearty dinner Th© 
standard set bv the Federal food laws 
for food gelatines permits, out of one 
million purls (not one thousand) only 
30 parts of copper 100 of sine, 20 
of lend HTiO of sulfur dioxide, and 
1 4 of arsenlous oxide, or less tlmn 
one part In 700 000 of the lust named 
But nianv table gelatines ore now 
made so carefully that they contain 
only one-ftftleth of those mineral al 
lowonces Thus they are fifty times 
as pure as Uncle Sam requires them 
to be 

Relativity and Modern Phyaica 

G LNFnAI Httentlon has been 
drawn to the great number of 
volumes In which an attempt Is made 
to present the elements of Klnstein’s 
theory to the popular reader At 
. , , tlie same time there has hpen a con 

where gelatines giderable number of books offered, of 
more real sclentiffo value, dealing 
with one aspect or another of rela 


tun of golntiim, an well hh tif htme bultiinH and Japanese 
i\urv (urvlnga 

(filutiiif 1 h fi>und In the bunts of most aniinuN, uh 
wtll iiH in certain of tlulr tIsHueH and mtmbraneH, and 
liH tasv Hvalluhllltv derives fnmi the fortunate fact 
lliat while Innoluble In cold water, It Is oasllj Holuble 
In htit Whtn ctHdtd It format a Jellv which is able 
tti int Imh within Hh mass from live to Un times Its own 
VI eight In water 

In a (hemUal seiiHe ignoring the hlgliU Inqiortant 
ctinplderariunH of freedom fnmi harmful bacteria and 
<*er!nln chcmicalH Introduced In manufacture, common 
glue Ih md greatly difTerenl fnau gtlitrino However 
llttU pains need lie taken tti Innun that glm Hhould be 
ginnfret Hm (‘SHentinl qunlltv Ih Hh Hlltklnew As 
loni, as H is Hiitlitienriv Htlckv H makes little difference 
what part of tlu animal nor for that mailer what 
aniiiul It ctunos from Olue Is oft*u dwidedlv offen 
Hiw tti the noHtrlls laxause there 1h no particular need 
to k4<p out the lautirla that i>rodiu*e decaj Almost 
any pimi food will decav — unlosH stepH ure taken to 
promt It Hut Instead of saving that gelatine is a 
sort of glorlfltd glue let us wav that glue U often a 
dehuHed and nn< U an gv latlne Manv of the nmnu- 
fiuturers of gelatine uNo make i,luc generally In seiv 
arate faclorlps or In mqiarnlpd parts of tlie same gen 
« nd fat ton kroup Hv their know letige and exiulpment 
tluv art Ivetter able to make II than other** but they 
are dtsldtdlv r artful nisuil keeping thes* two branches 
i)f iiianiifm tnre iinscramhlf ri Oihtrwls* the pure food 
laws would reach out for them In Hlatrl order Oela- 
tlnc hui»or1fd from the Netherlands Is made from clean 
raw malt rial and the proeosses tnkt place In as clean 
an tnvlrorinunl ns onlv the strupulouHh InHlstentlv 
< lean Dutih i>et)ple know how to maintain Tlio old 


add unites with Hie mIntialH fonidng the rigid part t»f 
tlie bone Just us In careful dieinlcol work, clean, 
filtered water Is used for this purptise 

t idlowlng this the stta k ta treated innnj limes with 
Unit water, removing unv fats that may be present, 
and at the same time lonsenlng the fibers and releasing 
the gelatine Then the stock imdergtieH several wash- 
ings and goes to the vut for the next procesH, width U 
the bolting 

The imriKise of the boiling is simply to extract the 
gelatine Nlnt-e It Is soluble In hot but not In cold water 
After the first boiling most of the gelatine rises to the 
top where It Is drawn off Several successive boilings 
at Increasing temperatim»a (necexsltatlng Uiat the 
liquid lie contained In a tight boiler In order that hlglier 
temiwputures may be arrived at) free practically all of 
the gelatine Of course the strongest gelatine comes 
off with ihe first boiling Just os bv far the moat of 
the coffee Is extracted from the eexffee grounds with 
the first water 

The gelatine which has been drawn off Is now run 
thrtpiigh pipelines Into a speclaUv cooled room where 
the thin, hot liquid soon coola into n Jelly like maae, 
U U then cut up Intfi Hhetts and placed on nets over 
woodpJi frames which are conveyed to a long alley 
thnuigh which a strong nirrent <pf hot, dry air is 
lihiwTi The puriKise c»f this is to remove the moUtar© 
in the HheetH and the greater part of it Is removed 
there This puts them in condition to be ground up, 
rHiiUv to bo packed In the common granulated form 
for tise The long process of manufacture Is now com- 
pleted 

Rut before It Is put out on the market the gelatino 
must be tested and graded Each run Is tested Inde- 
pendently by several chenilstSi and these tests are of 


tlvltv There has not, however, been a serious book 
upon relnflvltv, for the serious student, which made a 
mlnHiium demand In the way of technical require- 
ments, Dr George D Itlrkhoff has now filled this 
gap In the literature with a book entitled “Relativity 
and Modem Physics “ After dealing briefly with tiie 
clHHHtcul phjslcs, the book introduces its reader to the 
space-time Idea, develops this quite extensively, and 
proceedR to the djuamtcs of a linear set of particles. 
Vectors and tensors In two dimensions are dlsciused, 
and tensor analysis developed sufQctently for the pur- 
poKCH In hand By way of a chapter on gravitation In 
two-dliuenMtonal space-time we pass on to the fjpur 
dimensional continuum, and come to a climax in two 
chapters which ahow the bearUif of the whole subject 
of relativity upon dynaniicfl, electricity, and thetbeoriee 
of matter The hook, Dr Birkhoff telis ns in the 
preface alms at definite advances In the theory and a 
novel presentation of the subject, and wo tiUnk It 
aclileves both alms. The book should be of valoe not 
alone as a text for an undergraduate course In mathe- 
matics and physics In which reiattvtty Is to be dealt 
with-HM)metblng to wkJeb ottr colleges most soon come, 
but equally to any person whonSlfate^lectutl wabts 
and educational equipment match, appnn^inlita^, 
tboee of the upper layer of undcrgradfliAtas. It ts PW 
Ushed by the Harvard Ublverslty PraM. 

I Gsvser Heat for ledaiid’a Eomes 

N Reykjavik plans are being made to make use of 
the neighboring geysers for heating tbe city The 
geysers are situated Within a mile of the Hflty and 
have \wg been used fof laundry pnrpoeea. ^ow it is 
planned to make use of this aever-fatltiig source of 
beat by piping the water Into the city in wooden pipes. 
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The brftke meter desijnied by the Bureau of SUndarda for checking up the 
cffectivenesa of automobile brakea 


Th« CoatiniioiUhMotlon Clodc That Does 
Not lick 

A CLOCK tn which the pendulum dt^ nothing and 
yet regulates the timekeeping with great accuracy 
would teem an Impoaidbntry, but tliU epoch marking 
development has lately become un accompIlRbed fat t < 
In order to appreciate the Importance of the new nio\e* 
ment* which hua lieen Invented by Mr Alexaudir 
Steuartf a clockmaker and electrician of f^llnhurgli U 
1« necessary to recall the fnnlta of the moclmniNiu bj 
which pendulunis have regulated clocks hitherto 
Almost everyone will hove watched a i>endulum 
swinging In a clock, wlillo the escapement to whbh it 
Is connected allows the escape i^hcel to nunc round 
one tooth at each swing But between llckH what ure 
known as the pallets of the emapement are sliding on 
tho escape-wheel teeth, censing slight friction and un 
less the finest workmanship has been exercised In the 
making of the parts the cl^>ck will not U im accurate 
time-keeper Again, wear affects flu regulation the 
clock, as does also the lubrication of the minute Hlldlng 
surfaces^ 

Another drawback to the ordinary jwndulum move 
meat for certain pun^iscs Is that ilie second hand mo\OH 
In Jerks instead of c^mtlnuoush for the ordinary 
timekeeper this feature Is of no cH>nsequence but nIioiiIi) 
it be necessary to ivcord time In fractions of a second 
ctmtlnuous motion Is essential This Is eniplo\(Ml In 
clock mechanisms for tnoxlng large astronomical tele 
scopes and those which drive revolving drums for some 
Instruments In w hU h the measurement of time hv 
fractions of a second Is re<iulred, But the motion does 
not remain uccurnte for long owing to the luck of 
effective regulation 

Mr Steuart s pendulum movement ov^rcomiH both 
the above-mentioned drawliacks, being frlctloniens and 
(‘oatlnuous, while time-keeping within half a schhidU a 
week of dead accuracy is easily reached Ueferrlnt 
ro the left bund drawing which shows the moveiu<nt 
dlngraminotioillv A Ik the upi>cr end of the (lendulum 
which Is suspended by the spring If What Is called 
a gmvlti arm U Is photed at D, whl«h ctdncldes wllli 
the btmdlng p<dnl of the spring when the iwnduluin 
swings Jf represents a tiny eh*ctrlc motor whUb 
drives the eccentrli 7 thniugh the gear whoedn Indl 
rated by doited clrchs Tlie eccentric T, ns It turns 
rocks the lever F through the roller 8 Tim weight W 
on a cntKsaMa <*f the lever keeps tlie ivdler always 
pressing against the eccentric 
We will assume tlie ttenduluiu to be In the nilddh 
of lu swing from left to right, the gravity arm bj Its 
weight Himlled at />’ giving ennugli impulse to kc’ep tlu 
jiendulum swinging When the pendulum has swung 
u little further to the right, the contact f/ strikes the 
fixed contH<*t If and allows <h‘ftrl< <Hrr4nt to How 
thnmgb the motor from the balterv A through the 
pivot D and tlie grnvitv ana th* drt ult lielng shown 
by dotted lines In the meantime the centric T has 
moved fvirward allowing the roller S to swing to the 
right under the Influence of the weight W P therefon* 
swings to the left and engages with the gmvilv arm 
ratfdng it dear of the pendulum on Us return swing 
until at the end of the movement the gravltj arm Is 
lowered on t(* the pendulum hj the eccentric puslilng P 
over to the right, and another Impulse Is given 
Tlie naotor natnmlly runs faster when current Is 
flowing through It, that is, when 0 and H are In con 
tact It Is kept nmnlng between contacts by a fly wheel 
and by a reduced amount of current which flows, 
through the resistance R The longer the cnirrent flows 
thmfore, tho faster will the motor run and drive the 


clock But the faster it runs 
the sooner will the ecctntrh 
cause the arm P to movt tin 
gravity arm to the hft and 
MO break the cunt ict and n 
duce the current Thi'- 
shortens the time that iln 
full current flows, and Huh 
fore lessens the sf>eed of 11 h 
motor In fact tlu comhlnn 
tion rcguIatCH itself 

In actual p r a ( t i ct tin 
grQ\lt> arm and flic level P 
ma> l>e full rum* d on tin 
same pivot niiirkul I) and u 
In th( right hand diawlii,. 
while the W dir 

ferenlli phued, but flio Md^ 
of oi>c nitl/ins is tlu saiiu us 
de<k rlluMl 

With tlu invention is it 
talned II continuous uiidlon 
saltuhli for driving astro 
nonilcal tdoMojtcs v\ h I h 
tlMio-diarls of r»< online In 
SI iiuncnts drivt n hv It c in Ik 
divided Into fnatlous of i 
second hUsirlt Ullsigniis 
can be made at anv Inttrvals 
of time vvUhont t|lsturhhi,„ the pendulum Tht drlvring 
iwwer Is not Ihnllul nltlmuLh that rvsptlrul tvtn for 
large (arret pJocKk Is ju^llvi'^h The heavhst rli)fk « an 
Ite regultitul hv a lompartdivdv small i>cndiihim Tv 
tra fildlon In the ftitrn ot snow c»n tlu (lands of « 
tun’d d(Mk has no elTis t nthei than to <niis*^ \ tern 
iHtnirv iiihroscoplc lap of dM k time and longir i>erlods 
of (ontad Variations in the voltage of tlu driving 


l fft Dinitntmnuitk iron Nt f(i«t(on of th< fhivjry of Ihi m w 
oUick OlnKrAin )f un iwtunl InuUlthli m 

Th« electric clock that moves smoothly and keeps 
perfc*ct time 

current do not alter tiu uirage s|x?cd of ilio molor 
k ven mlss('<l or faultv lonijols cause onlv sllglit tim 
[M)rar> Incsti ns im ss 1 lu larforiname Is ulmost lnd(‘* 
isndent of tine workmanship And llnally, the dock Ih 
silent 

A clock with a ^tisutml rsudulum working on this 
Kvstem keeps time within half a s(*cond i)er week 
drearer a<iurac> than this |s tmismsible unlcsn Hu 
isndulimi lK»endnscd in an ill tight case Incidiutallv 
It Is quite jsjsslhtc to plate 
Hie iKTitluluiii in a vat mini 
• IS4 deep underground wlun 
II would 1)0 free from \aila 
tlons of femperature as (he 
i(Mk Itwlf nmv Ito nt a dls 
t mcc 

Tlie turret clock of which 
the hands are Illustrated Is 
tjrlven b\ a 1/2'") horseianver 
motor Controlled by an H- 
(uinrc rjendulmii Kven the 
l+'Po'Und weight shown hung 
to the minute hand had no 
tffeet, In fad, the cltH.k has 
Kept accurate time with a 
%0-pound weight hung on the 
minute hand one foot out 
from the center The mech- 
anism of this clotk Is ex 
reecUngly simple consisting 
as It does of triple-rediution 
worm gear between the mo- 
tor nnd the minute hand It 


is believed that Mr Stctiarts movement Is the most 
Impirtant tlev* lopinenl In chakinaklng wlilch has taken 
place In inodt m Hines 

To Measure the Stopping Power of Automobile 
Brakes 

A lJliChld KOMI Ph U foi inaklng a gtaphit icvord 
of the l)ehavlor of an autoiiiohlli when tlu hrukes 
an applied lias Ihh n Invented) at tlu Biireiiu of *’4tund 
arUs ind Is Ik Ing used foi mukliik usts of the dtcN-five 
luics of hiak(H imdci vailniis conditions Th< Instru 
mini iHinslsts issintlalh of a luuw wdgljt mounted 
on the upi>ei ind of a ^tlfT spring wlHi a isn and multi 
plvlng (tic*<lmnlsm foi ruonllng (lie iiioveimni of the 
\ I Ight on a strip of pui>er Vs flic brakes arc ipplieci 
tlu Uu rtla of tlu wel,.lii (Uuhch K |o swing forwaul 
ihc extent of tlee aioHon In Inc. pro|K»rtiotnil lo the rale 
Ml which Hu tar Ik losing ajMs d The wliole uppnrulus 
his Into a small vvcHulen east and Is j)lae‘es] on the rtcH>r 
(d tlie car 

I )u (urves dnnvn Indhaii Hr /ohc api>lltd hv the 
luakes to KH>p the ear jiin! show lutvv this forte vuries 
(liiouglioiK fheiKiioelin whieh Hu tar|s In Ing Ktopfssl 
In e*iu of Hu sc cuives n disHiut hieak mar the emter 
was found at wideh |Kdnt tin Inaklng foree hud 
dre»pped to less fluin half Hh noimal value On golna 
hat k over the road tlu ohsenirs found a greust) stHd 
whieh the tar had gom* o\t i at Hn time that purl of 
Hic curv( was Im lag made 

In the arcompanv ing j>ho(ogi ii|>h 1 rtpresents the 
Himr It (he wdgld, C the ptilh v for the wire cejn 
ntsHng tlu timer to the timing jeen I) the motor to 
elrlvc the t)a]H r h the inotoi to dilve the timer f} the 
ijiw for Hu vve^lglit and spring If the Mwilch anel / the 
vvrK»den cuho that mdoses jht whole apimrutus 
AnoHic r t)en, o^jcnUt el li\ a motor tei w hic h the 
linhoiiMter Is aitadieeh puts on Hu charl a scale of 
Hmc while Him another jan penullH of recstrdlng the 
1 1 (JR at which the drlvei is given tlu signal to stop It 
Is found that an iippreclj»l)le tliiu Interval elapses be- 
twenn the giving of this Klgoial aue! the commencement 
of the hraklng adlon the Interval varj Ing with the e nr 
the drivel and Ha drivers fseupatlon at the time tlie 
signal was given Tlu average of a large, number of 
IC'stH with foot brakes was four tenHia of a second dur 
ing wlihli lltne the car wmihl hav*^ gone 12 feet if 
traveling at a spc^csl of 20 miles an hour The lime 
Intervals varied fnuit 0 Ti to 0 0 seconds <7on«IderaWe 
dclav was found te) oeeur If the drivel was shifting 
gears at the time the sign il was given, or If he had 
his foot on Hie gas at tlu time Tlu delai was much 
greater with the hand lauke than with the fexet brake 

GeU Russian Metric Rule 

T HK Metric Association of which I>r t.e»)rge F 
Kuny Is President announced reccmtlv that It hud 
rcHvlveel a copv of Hr elecree by which the Kusslnn 
(.ovemmont now permits the vise of onlv metric weights 
and meuRure-s "Tlu new Uusslan laws covering weights 
and mejiHiires exphilmd Howard lUcliards Secretary 
of the Metric AsMHlatlon "throws mw light on the 
relations Nlwe^n Fngland and Hussin Ih rcfcifon the 
Urltlsh quart gallem and other liquid ituasqres which 
dlffei bv more than 20 inr cent front tlm c-orresivondlng 
measure in the PnlttHl States have been used to a 
Hmiieel extent In Russia Hereafter any dealings the 
llriiKh hive with Uussia niiisi U on the metric baslH,” 







ntterly fool proof m the mechanUm 
of the new clock that the one whose 
hands arc illast rated kept perfect 
time, t h 0 Q a h the fourteen pound 
weight ahown was suspended at the 
end of the minute hand 
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NEW and dotortnlnod piTort 
to tlncl a mnins of * xtloKuiRh 
Inf? Ilu dpNtriKtht flrtH that 
Iitivp bopn niKinj; for jliitm In nnthrndte 
laliurt of ^pnn'‘^ !\tmln la now tiplng 
Ilium ImiKllKl h^ II nuinhor of now 
ho (xpiiriMhrn of k< vi ml oh) ontn to Dio jxilnt 


fin s and 

wlart Dr erul«Mi<pu of gusts \n )x ginning to constitute 
a thrMit to limn in lift tiul liuhltutlonH 

tor half n tun ms Dh lust onglnts*rs In Dm employ 
of the gnut lojil produt Ing ronipunli^s and tin Hchn 
tlstH In Dip pn\ of the Mute of r<nnH\i\(iiihi and of tiio 
I ish ral (hoininunl hino lioon tr\ing In vain to llnd 
a iiRthod of I Mlngulslilng th<*st* llris ^'o tiu *ngiiiisr 
wlio Is not fiiiiilihir alDi Du vast < xt< nt of unthratltp 
intrip ojHrillonH and (\pn to Du hiMJian wlDi oul\ u 
lilgli mIuhjI kno\^hdgp of plivslts tin proldPin Ih su|ier 
fhtall} a Klinple on< II notild sisni Dint It should lie 
tiiHV plDur to flood tin Imnilng sutlon of thi mine, or 
to s\ nl np all oiHnIn^.s and huHomti tin comlmsDon hy 
a Intk of owgui iSotli nuLliods loivi )hs n trhnl hut 
w!Di Iiullfftnnt and ttmiHirarx suci pss foi nuHons that 
wDl he explain* *1 

It has b(_*D suggtKl*sl that all the old nipthods of 
attmipDng to lontiol mlia tins fall het nisi Da \ di^ 
JM nd on time fttr Duir sukish 'Ilu niwtst plan Is to 
nttiKk the Ida/t dlncth b\ an (hnant that it Is 
Ih VPd tan la fon pd right tip to the tire In addition to Dip 
gases tltroun o(T 1j> Ilu liiirnlng (oal it Is prois>s(<l to 
nilJc some of the faiuUlar * homli als dlwanerod In r* cent 
yutrs and whidi huM a di Unit* sinotlu ring elTei I All 
but two of Dio o|Hiilngs to a burning iiilm ^\l^ lie 
wahd under this plan One of tlu s* o|Hn)ngs \dn Is 
used to draw out tlu gas* s b\ fans \ tank or com 
pressor « 111 lie set up and tiu gas ml vim I with the 
einotherlng * b< nih ills w ill tlu n b* puinia d hack Into Du 
mine undi r pressure 

Tbt tngints rs la lit m a gas nin Im pripand whhh 
will penruale wbattMi air isaktls nan la left In Die 
mine to ftsd tlu Ur* and will still la ll(a\^ *ivoitglb 
ptrDcuhirly slnct It will be limit r pressure to stop any 
midistoMrtd air Itaks Tlu alt latcktis and tia ulr 
leaks eoinblne to Inttrfere wIDi Du o|>eratlon of both 
old meDinds of fighting mint llrt>s A sniiii <tf antlirn 
cite It Is gnu ralh known nearh nIwa\M lies at an 
angle In uoi kings of am magnitude this seam will 
undulate at s*>me iMilnt tir other When Iht mine Is 
fl(H)ded the undulations cnatt nir traps sti Dint the 
water rannof noirh the lire 

Sometimes one compmu will lie n|ierutlng on the 


The Problem of Mine Fires 

uplier end of a scum or slope, and another timipany on 
tiu lower If u tire starts In the upiier mine water 
< iimot be used to anv extent wlDumt tlu danger of 
Hooding the lower T!»e great shortcstndng of the stal 
Ing plan Is found In Du tmuionHi f\{>unst> of anthracile 
workings No one who has not been at least over the 
Idlla of the three great anthrmlte regions of P*»nn«yh 
^u^Iu to view tlio cotmlless breakers rearing their ugly 
heads lan realise the txl*nt of Du cataconitm b«neath 
thong Some of the larger companies luuo been nt 
trimundons expense to prepare maps which they believe 
to be ctimplele Hh*»wlng everv sliiift and chamber *tf 
tlu diggings Hut It Is not uncommon for Du in to find 
a forgotten drift, i)erhupM with the undi rgroiind en 
trinte hidden by crush* d rock or sintf 
W lun a mine Is seahd by thi plan of c<»ncrete walls 
nt nil ^nown openings surrovindUtg n Are area and 
Ihert Is no diminution In Die lm\rK, tlie oiarntors 
s*tineDmeH dig tremlu"* around the flro ana and fill 
tlu in with clay or even c*»ncrete The dt(n*uItN of Dr 
problem is iiorhitps Ih‘s 1 ettiplmslztsl by this No one 
(an tell deHnltdv In width dire* Don a ndne Hre will 
spread Tlie dire* Don of the seam at the last cutting 
ma\ Ih? known Hut then Is nothing to show tiiat It 
dms not dip or rise Just beyond that point and so fur 
no nuDiod has U'en devised to get anywhere near a 
ndne Hr*, because of the Intense heut and the snwike 
Mine eviieiis Hnd that the popular opinion of mine 
fires Is far from the mtualltv It Is generally thought 
for Instan(‘e that nilllions of tons of coal are *Hjn 
snnied annualU In tlu (h)7i*n or more flr*»s now raging 
In the anthra(ite nghms As a matter of fad the 
actual coni constimption is relaflvelv Hiuan Phe dam 
iigt (lone Ih iiiiilnlv Iw the Huioki that shuts olT vntuahk 
Wfu kings and makts It ImtxissDih for tlu operators to 
take out any (s)hI Thus sealing Is reHort(Ml to not only t*> 
starve out the tire but also lo ke*p the smoke out of ad 
Joining oiiernthms And here Du uncertainty of the old 
uRtbods ixsHUiies Ini reuHlngly appuftnt Sealing halts the 
fire onI\ In known umpisd (hiiiidxrs Mre In a mine 
never bums directly on th« face of the seam that Is It 
will not citnsiuue the solid vein It Is the loose coal that 
bums Hut the luat from this causes a eonstanl eon 
traction and conseipu'nt eroiklng of overhead strata 
Tlu pressure on the fare of the seam breaks off more 
coal and this adds fuel to the llatrie An nnthruclte 
mine tire might bo IlkencKl to a perfect automatic sPiker 


with an unlimited supply of fuel 
With eeaU all In place the tire may eat 
its wav slowly, during a period of yean, 
through a seam until It gets Into adjoining work- 
ings. F\en If the fire area has l^een surrounded by 
IremheM It may cut under the tire wall, or go through 
It This phase of tire spread Is somewhat of a myo- 
tery It happens but no one knows exactly how It 
Ih a matter of record In several great mine Area, 
notably In the Summit IIlll mine In Carbon County, 
where I he fire has been raging for fifty years. A 
trench 2y) feet deep was cut around this fire area 
it was four feet wide Wet mud was sluiced Into this 
trtndi some vears ago Hut the fire is now burning 
iteMind the nmd wall It Is estimated that several 
ndlllon d*dlars have been exiiended In the effort to halt 
(his parilcuhir flro The vein 1 h one of the richest 
knowm, Isdug nIxIv feet thick 

Tlmt a fortune awaits the (nglneer who can develop a 
(piUk und („ertaln mtthod of extlngulBhlng anthradte 
iidne tins goes without saying The time when It was 
tbeuper to abandon a mine, flood It and let It bum 
bciaufte Dure was Just us much coal on the adjoining 
lidge, has pnswd Coni In trenundous (juantltlefl Is still 
there hut U Is ( lonely held, royalties are high and 
* vjienses of operation ure greatly Increased The 
largrr oixrators partkularh find their profits In work 
Ing every available drift and they are dctenulned to 
find n means of stamping out the tires. Alt sorts of 
efforts have Ivoen made to devise oxygen helmets that 
will permit adventurous ndners, careless of life, to 
venture Into the miles of tunnels tilled with poisonous 
smoke Ther* has lieen talk of asbestos suits In which 
Duse daring workers might penetrate through the In 
tcn>e heat, but nothing practical has ever come of either 
plan 

TIicoreDcal exfierts have lieen Insisting for some 
yiars that the answer lan be furnished hv the chemist, 
but hi retofore the mining experts have bcH*n able to 
ttnd the flaw In most of the plans suggested The 
wune experts hidd that there are nmnv problems to 
be solved In connection with the new plan before it 
win work but they are said to l>e Mgre*Hl that It Is the 
most feasible Nuggestion so far made not only to deprive 
the fire of Its CHwntlal oxvgon but to supply It with 
a suffotaDng diendcnl agency part of which Is the 
very gas that the tire has thrtiwn off A problem now 
lieing studied U to make this heavT enough so that It 
will seek Die lower levels hv Its own weight displacing 
the air and gradually choking off every vesDge of tire 


Civilization and the Microbe 


A(T1 RIA, gcniiH or inkrolieM 
an so Nninll that fiftevn mil 
IlonH of iidllloHH of Dam 
would warieU balanit an ounce wilght 
Some of Dum kill us ^(t we ( ann«)t jhih- 
Hlbh dll without Du in In fact without 
Diem WH should all dh far HiMiner than wc would with 
them Tluv stvin lo iiave evolv(*d abmu wIDi ns and Du 
otluranimaN and now w* an Int* rdejiendint, at least 
with many kinds of badcrla 
'lh( many kinds of badcrla fall Into tlim groups 
niMMirdlng to sbaiic The spberital ones are called 
mcc* tlie rod Him lied ones haf'tih tlu csirkscrcw like 
ones Hfiirilla Tb»y are all colorless An averaged 
Hl7Asl budllUH that wlilcli ciusts l\phold kver, for In 
Ktuniv measures alKUd ourIw* I\*‘-tb()UMaiidtb of an 
inch In lengtli That of ‘ flu Is nlHuit lialf that kngDi, 
m(x>rdlng to Arthur Isaac Kendall bean of Nortii 
wc^Htcra bniversltv, Cldc ago whos* new work IvlU 
/ditlon and the Mlcrolie was w rltt* n as a |MipuIar 
exjMisIDon of the adhIlUs of the microbe Here we 
are told that a bacterial liidl\ldual xrows pnrturl 
Don First It * hmgid* n soimwbat be\ond the normal 
Hl7A TIun a Kllgbt nmstrlitlon aptsors In the ndddlo, 
and l>*M(anItig chs |>cr and d**cis*p the IndHldiml divides 
Into two e\adl\ slmtla! *tlls of (epial size All this 
take** little Dine, for under favorable' dnumstancea 
this newly gen*ratvsl Individual will have given birth 
to a third gent ration within fifteen minutes 

Many bacteria can row 1 or oars the\ have fldffcllti 
lltrlo whips’ whose dhinuterls alMUit on* tWfHhnndnd 
and Hfty DioUHandili of an Midi and hv wiggling these 
In a manner cpilte like the motion of ours tbev arc able 
to progress Diron,:b a Ibinld at tlie alarming rate of 
four Inches per lioui —about as many Inches per hour as 
a man can row a Umt in ndles 
When living tondlDons do not salt them In case of 
heal or tMreme drvmcHs or cold mhroUs have the 
jiower to ‘ hllHmale ’ Tluv form ftportJt whose functhm 
Is to inercLiHc the rcslhtnnce of the residual gt rm siib- 
stance contiilned within tliem so that tbev nmv survive 
not only beat and elrought but some diemltals and 
long durntlon of time '^ome spores mnv be kept In 
iHilllng water for several hours without killing them 


while badlli of anthrax which have been kept in dry 
storage sime Bo years seem to lie ns good ns new A 
mmise under wlmsc skin they were Injeeted dleel Just 
UK ejuicklv as another mouse that rocdvtd Die Hanie 
treatment from the same hateh of anthrax germs 35 
years ago 

Hut not all mb robe*s have the power te» form the 
8|K>ri‘s whldi carry them over hard hjicIIh and It Is 
fortunafe for us that they have not It Is due to this 
fad that we ore able to paste uri/e ndlk slmplv by 
healing It to I4d degrees Fahrenheit, reMuInlng It at 
that temperature during twentv minutes and Dien coed 
Ing It rapidly to 41) degreea Fahrenheit While this 
low heat d*x?s not kill speipe-fonnlng microbes It doe?8 
kill or serlemsly weaken those which are paDu>genlc to 
num 

The freezing of iNicterta in Ire kills off most of them 
ThlM 1 h not due to the direst effexts of cold, but actually 
to the crushing done by exiamding Ice crvstals A few 
gem rally escaiie but repcatcHl ref res ring furDier ded 
mates their numl>ers '\et so great are their repro- 
dmtlve taiwc rs that It Is by no means safe to assume 
that lee, because It Is Ice, Is germ free Olven a few 
survivers the whole communltv e>f microbes can regen 
erate Itself In shewt order provided there Is food — i\nd 
there Is pkntv of genn fcHXl In the huiimn body 

One verv old method of defeating the microbe with 
out uetually killing him Is to use suit That mineral 
has a powerful nlllnltv for water -it wants water and 
will go to all scjrts of ends to get It thawing Ice for 
inslantx* Suit acta as a preservative Hlnndv by blotting 
up the water that the ge'rm has In Ids svstem, just ns 
we have wale r In ours He either dries up and ceases 
to grow and sulMlIvIde, or Is nctunllv extinguished 
ru kllng or “tMmlng ’ a metheul used hv past genera 
Dons for preserving food depended on a similar affinity 
of saltpeter for water In this manner stmie Egyptian 
mummies were preservexl Sugar has a very similar 
effect, and honey may l)e similarly used as a preserva 
Dve 

Hacterla do not themselves injure ua It la the 


polsems they mnnufuc*ture and secrete 
which give us disease and often kill us 
These tMiIsons are culled “toxins But 
Die iidnute the body Is Invaded bv these germ produced 
toxins It sets to work preparing its own antitoxins 
Ibere Is war If the bodv Is In gooel condition It will 
proluddv lee able to make enough rcmnterpolson to whip 
the toxins Hut If there U tern large a dose of germs 
eir If a relatively Humll dose finds us weak unel “run 
down the germs win — unless n dose of anD toxin pre- 
imnMl In some oDitr hcalv generalh that of n horse, 
ruMhes up reservenc and saves the day 
Modem sewage ellsposal depends on bacteria Here 
N a fine Illustration of bacteria that are very helpful to 
man In sewage dlsiswal plants the filter beds consist 
essentially of layers of wmd. hut It U not the sand 
Itself that doeje the chief work of purification On top 
of the layer of sand there Is kept n thin layer of ml 
crol>es, a living carpet through which the pathogenic 
bacteria must imss. If they nr© to go on living The 
water which passes the layer of philanthropic microbes 
Is HO pure, not merely In nppearonco but In the sems© 
of freedom from germs, that one of the regular show 
off acts of employes of sewage disposal plants Is to 
drink the water us It Issues from the filter beds 
Ordinarily we are unaware of the presence In and on 
our body of many kinds of microbes, but they are 
always there Oent'rally our skin Is so Intact that they 
cannot break through It and got Into the blood Hut If 
the skin Is bniken theae little opportunists at one© 
seize their chance, ejiter and begin to establish them 
selves and multiply Some bacteria enter the body of 
man through the air he breathes TliU is especially 
true of those of tuberculosis and ‘‘colds” which are 
eften caught os a result of the spray that floats through 
the nlr to distances of several feet after those who 
harlsir the germs of these diseases cough or eneese 
In general, the stun te>tal eff mlcroMc participation In 
life Is overwhelmingly on the side of benefleenoe The 
notorlerv that attaches to the microbes arises from the 
Interference of a small bht extremely formidable group 
of bacteria whose activities are In opposition to those 
of man and th« natural outcome of the Struggle be- 
tween mankind and microbe has always favored man 
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O NB of the fflgnntlc IndiiHtrlnl achlcveinints of the 
raoOem state, nvhith often jt^'es unMunj; vhlle 
praise Is beInK lavished Uimn some far less noteworthy 
Item of dvIllration'H strut ture, la the feeding of a 
Kreat nation Without turning our attfntlon at all 
toward the wavs In which this task Is atNsiinpllahed 
we present herewith some fisrures that will show Its 
sheer majenttnde 

The people of the Tnltetl States spend for food 
$49,000 OOO per day — $1 ,'K>0/)00 000 per month (tr 
$18(000,000,000 per venr NwUlv one-third of this 
amount goes for bread, p^taro<*B fnilta, sugar and 
other food of vegetable origin The other two-thirds 
plus. Is spa 3 t for meat, fish, eggs, butter, cheese, lard 
milk, etc In the eourso of a year, we consume over 
two and a half blllUm eggs and nearly ten and a half 


billion milhmH <jf milk Tin oggs ctinsumtHl In u Hliigh 
dav if comhmtd In a shiKh shell wtmld imikH nn 
ellipHotd *10 fett lung and J-l feet In Its Hhorler, ( In ular 
dlium ter-^Honiethlmi, bcKldc whkh even the dIuoHuur 
epg of revent fume uoulil -shrink Into InsIgnttluimH 
Ami the lullk lK)ffle that would hold our dallv rullon 
of this \itHl f<M*d would )h 883 feet high and 15-i feet 
In dl nnelcr 

To Homt* e\!i nt thir« Is (iu[dlcntlon lietwi on sevepul 
Items of our drawing In whkh these and othei fmts 
(onnotl<d with our dalU Prf‘d supph an Miown 
^rapfikailv All Ihtse figures are gijt h\ dividing (he 
years produdlon Into Hm tsiual portions lint tiu 
milk that went Into tla production of the butter, 
clause and Icecream tigiind tndrpendentlv In the milk 
production US well do not drink hh milk 113 


mllllun (piuris jk r diiv, or anything like that — If we 
did, It would nil an a i(iiart upleve (>er dav a dlrv^t 
ntnsuniption that Is not appnMohed Our urtNt Iiuh 
been unable to separate tla milk Uml N oonsimied 
direct from that which ginshiuk Into the inannfiu lure 
of othei foods howtvtr ho llu duplication N unavoid- 
able We MiK]sH I also tliiit Ills larcl Is included In 
the isiundage of Ids int at anlinai a-, well as In that r^f 
the lard pail hut of this we are not cerndn J- ven 
allowing for sue li dnplhatlon liowever tin showltig'^ 
for our ccdleetivt dalh apistltea Ja a inost Impressive 
one and It must !h a source of c-onllnuiil wonder that 
an ugrhuUural iHipnliitlon whosi ntinilx rs fonn an 
c vdvdw Inching im rc'entage of the total population Ik 
able to kevp up with tlie d( iimiid for tlie niw nm 
tc rials from which food Is made 


UNCLE SAM’S DAILY MARKET BASKET ITS CONTENTS IN DOLLARS AND LINTS AND IN MORE FDlBLE TFRMS 
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Harnessing Arkansas Water-Power 

How the Ozark State Plans to Develop the Facilities for Milling its Own Cotton 

By R E Lwingston 


|l UIMi tin ree^nt a^iruthm r**HUltlnk from 
1 uril s ofli r t(i |Mir< has* tin SlmaU 

pnt|e<t fiMiii till ItoK^rltilH 

M n Nj)f) liuU sliMiilfl 1 orti '* ofl.tr Im n 
lUMiil, tliL t,nnt (UpltntlMt stitiuUl not o\er 
^ look Ai kiinstiH or tliH State Iihh a 
lar^ti iHruiila^i of uaNt^iihh thin an\ State 

In till I'nion 

f ni \uiiM ArkiuiHaN Ims U«ii hIhuK forRltifl her way 
up as a lotton Stall niitll l^‘^t \uir, 

Govoraiiant s|HM‘*tlu¥ jilaind her hn 
ninkliij, tliliil In tho iiroHarllon of 
tin this \ Mtupio >tjt Arkiuirtiis has 
laaitluilK no (otton iilHIh astdo rrotn 
OM rails fiHiorlts and t^\lIU Hplnnera 
'I he nisst IiuK Ison ohvlons to (inzins 

of III! state lair (luati ihinm i hii^ 

fit! prohh Ml tla splniitrs of the 
oust an fiirlnk the Hniiu prohliin 
^^la^ It iHiaiia known that laanU'^ 
fai t urei s W( u luinilh uppid 1 ms a use 
of tills fad and that tin numii 
fatturt of (oltou pio(js In tiu United 
Slult*is would unit llciillj doalile If 
dieap [Hmir tould l/e ohtalntd a 
inoMhKiit was slarltd l)\ lapltullsta 
of Arkansas lo InUiesI eastern i apl 
tal In la IptnK to hiirncss tin IT navi 
gahk rl\t rs of Hit stall 
i^nkiniM rs and < n|>lt lilsts came 
from Ha Past to Imtstl^att < las kink 
ut» t)ie fall of tla rhtrs (la aiiaaint 
of cotton prodmed, and the attitude 
of manufat turors lias found that 
70 tier lint of thi cotton ustal In 
MasHudiusf tts splndhs Is \rkunHns lont; staple pnalutt 
Tla \ found that umn> mstern splnmrs would klndh 
Initld nt w faetorhs farthtr simtli to wi\t fnljrht and 
jMou p t x'tM nst Tontiaiv to the usual Irlea pn \iilent 
reKiirdlnif the state Arktmsas Is not flat hut Idllv 
with the txtcptlon of the ilih pImp bottoms and tlie 
ureal rhe lU Ids In the soutlieahluTi imU of tla Stall 
Muth of draltiiike and UviH^work has t oimnen lallzetl 
tlaw jairts wlihh forint rl\ presential quite a t>roblem 
The entln nortlam halt of tlie State Is niounialDous 
iHinjc In the Oark chain while the 
fcNd hills rise ahru|)tl\ here and 
there, south to the [/mlslaniL line 
The niountulnH (ilsumdlnK In pint 
liiath and Kiini which Is sldpiied 
noPt li and east In at quant It ics, 
olTt r lndut*enientM for ullli/lnK the 
wat* r iH>w< r In tla k^cat lanilier 
iuIIIn 

Ttie mountalnM an not of note for 
till Ip hi iKlit till re 1 h lUk hut two hlph 
jH aks In the State Alount >itbo and 
Mount Miuia/lm tla lattir tKlnj: the 
hlkhest iHuk lietwisn the ItfsKhs and 
the Allekhanlcs Hut tla Ir ahrapt 
cltns and (lustirlnt, is aks create 
nua h fall in tla iiian\ mountain 
rlM \A and haMuis 
1 Mirim; the i>imt Mar ppojoi ts 
tolallnk the ixiundltiiri of more than 
fort> million doUat*'^ huM Usn 
IntiiK hi d some iff w hh h are tw o- 
tldidH Ihvlslad otheis cttinpleted and 
tla kieati^sl Thi \Vlilt( ItlMf pPo}* 

(st hut hanh started 

In the wt Mil m t>ortlon of tin state 
on Iltth AIulhtrr\ riM r dams hii\e 
lasn (onsiimtid h\ 1(« nl lapltnl to 
tla aoKHiiit of /nn million dollars 
and ilu iMiwer is iistd lo fumtsh ch'e- 
trh llkhtink and for ha al inUls 
(In Illinois Ilivou In tin midwest 
em part of thi Stall a data has Just been rebuilt, 
whl(h fumlslies jKiwir for llkhts and nmchlneri for 
half a do/m towns and for so\enil coal mines and 
comply sses This ton Is nwTii d bv State capitalists 
Hat it Is tla Rlkimth White ni\i r projiTt which will 
at trait national attimtloii for tlds will < reate more 
tviwir thm the kreat Kinikuk dam and will la* bull! 
b> the same enulnei^r AAinolnt; nround old Hound Top 
Altuintain about whom mther parts rhe i touds hank 
tholp gauzy druix^rUs, rippling eastward from Dig 


PUmiond ^n^o, trtH'p** Huflalo rUtr and H*t tributary, 
IJttte Huirulo and on the parent stnaiii the first dam 
will Im. constriuted ThU will mst, with Its smaller 
dams, alxiuf t\ elvi niillion dollurs and will create 
l") (KMl horseiM>\vi r 

J la fall mar Huflulo KIiohI Is 11 feet per mile more 
than twliy the fall of the maimnoth Muscle Shoal 
dumber J dam Is to go up near the limn of Norfolk, on 
Ihe North Fork river Thte wHl be a larger work than 


that of the UufTalo costlnk flfte«»n lullHon dolbirn nnd 
inatlng horsifamer The waters will form a 

lake KHI mlUs long to be known ns Dixie Lake, and 
ivti4id o\tr the State line Jnt«» Allssourl, ond on up 
to tlte powu site dam at Lake TjimMsauo Including 
Inns nnd arms that will lie formed tilonf, valleys and 
lanvons that He abrnk AVhlte river this lake will ha\t 
a shore line of 4(I0 jidluH This It Is confident )j be- 
lieved, will tie the largest artWclnl body of water in 
the world. 


The largest nnd final dam of the eight forming the 
glkuntlc projcict will 1 >p the Dixie I>nin at Cotter Ark, 
I his w 111 be If'V) fivt high w»»t fifteen mllHim dollars 
and wJH have with the |>ower from the smaller dams 
jHOdflO hursefK)wer AAHien completed, this will be one 
of the largest In the world, Tla IVldto river basin 
drains an area of 6200 square mUes with an Average 
annual rainfall of 40 Imhea. As wane of tho river 
bottoms have lieen sufijeet to owrflow In unsual sea 
sons, the holding In check of the water vriU be a 


great benefit to land-owners throughout the region 
Tile final chethlnga have been gone over, the moneys 
have Ixvn rulped and U now remulna B(r Hugh 
CXKjjier, builder of tho Keokuk duin, and bead of thU 
project, to push the work Co oompletion. All surveys 
have tieen eunipleted and inuth preliminary work done. 
Col Henrj Allen, who served on the Panama Canal 
CommltwLon undi i President Roosevelt, Is chtaf engineer 
for the (^napony, Assuring the work to be In competent 
hands It will require nearly two 
> ears In which to complete the 
project 

Another great engineering feat, 
nearing completion U the RM River 
project w lilcli U more than two 
thirds finished, and repreaents an ex 
liendlture of five niHHon dollars, ert^- 
atlng BO boo horsepower This con 
Hints of three dams, one at Hebei 
Springs, on Uttle Red river, the sec- 
ond some 20 miles eastward and the 
third on Red river proper, near tlie 
old college town of l^rey Tliin 
region abounds tn lumber, cattle, and 
siDHlI fruit raising which would 
profit grentlv by cheap electric power 
being lieyond reach of the natural 
gna fleldi In the western part of the 
State This bit of engtneering has a 
nuturul rock haae which has been the 
wonder and pride of the engineers In 
charge When flnlshefi this will sup- 
ply a number of towns with electric 
ISiwer, aside from cotton mills which 
the> hoi)e to locate This cimstructlon 
has been put forth bv local capital 
A smaller project but u Klknlficant one, Is that of the 
dam across Spring river In tho north-central part of 
rhe state, near Imboden This will cost one million 
dollars und create fiOOO horseiKiwer It is owned loealtv, 
and Is a port of the great concerted Industrial move- 
ment of the 8tute 

'Aiming southward we come to a two-mlUbm dollar 
project on the Ouachita river near the great oil fields 
Much cotton Is raised In this portion of the State, and 
a deep waterway will be construited, 
whereby cotton may be floated down 
by Mteamer lo the Mississippi, and on 
to New Orleans, thereby gaining a 
great saving In fr»Ugbt rates. Oil 
tanks, filled from the local pipe lines 
can be put upon barges and sent to 
the gulf tf) snprdy the ocenn liners 
At Arkudelphla where one of tho 
dams will be wnwlructed, are situ 
ated some of the largest flour mills of 
the south, which will readily utlUxe 
much of the new itower created There 
bus beiai no organized raovoinent 
among tla peiiplo of Arkansas for 
hvdrnullc prji^er yet one project en 
conragiHl the launching of another, 
und the ussuranoe that the great 
Dixie project was actuolly to be car 
rled to completion, gave UKSuronce to 
those Interested tn the furthering of 
the great Industries of the State 

A Submarine Gold Mine 

D IMNQ for $32,000,000 1« a form 
of sfKirt that should amuse anj 
one. whether a diver or not, if he 
were promised one thlrty-secoqd of 
the treasure During the war the 
steamship I^aurentlc, laden with gold 
to the extent of the sum named was 
sunk off the court of Ireland In ninety 
feet of water by a Oerman submartne Since lOlS the 
divers who have been at work on the wreck have 
brought up the entire amount of gold. In addition to 
almost |fi,000,000 ha sUrer specie During the first 
three years of the work only 608 hors of the predous 
metal were recovered, but after the adoption of the 
galvanometer In cOnnecdon with a prod with which 
contact Is made with the bam of go\d, 2100 bars each 
worth from IfiOOO to flO.OOO were recov^0d, In addition 
to the sliver as stated. 



One of the smaller dams near Russellville, Ark., which supplies current for a number 

of towns 
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Th« Sixe of Stars 

O N X)«cember 13, 1920, the ungulur dlHmeter of a 
Ktir wnfl mefiiured for the Oret time tn hltttory 
with an apparatus devised by Prof A A MfcliPlwm 
Hitherto every star had oppeared h« a mere point of 
llfirht, and no teat had been able to dlfTercntlate It from 
a tjctHauetrlcal point Uut on that eventful evenlna a 
jp-fwit Interferometer conKtrmted m ihe Mt Wilson 
Oliservutory was turned on the star lietelKeuse and 
the measurement revealed that thin star had a disk 
one-twentleth of a second of are In diameter— ala»ut the 
size of « halfpenny 50 inlloH awH> ttie itlNtan(.e of 
betelxenMo la Known rouKhIv (imfortiinateh It mnnot 
be found mo accurately as the dlHtanees uf man\ stars) 
80 thnt we cnn convert this apparent si/e Into ajh 
pnixlmate actual h\m ItetelirenHP is not U «s flmn 
200 luLllbrn lullea In dlaniHler Tht* orbit of the parth 
tHiuld be placed entirely Inside U, as bus already been 
shown pletorlally in the (olurana of the StivNTifit 
Amkhicxk 

^The stars are tlms nut limited to objects of coinparu 
tlvely small halk like the sun there are umont tluia 
Individuals truly (dKanlle In tomimrlson We can add 
another step to the astrfmomb al multiplication table— 
a iiiiUloD earths make one sun ten lallUon sunH inukt 
one BetelgtMise Tlds Is a etiuiporlstm of volume nut 
of amount of material It leavcN «>pen the queNtI<m 
whether, In ortler to obtain one uf these jdantn we 
should take the materia) of L<n million shun rolled Intu 
om* or whether we should take the nuUorlal of tia ^mi 
and inrtute It to ten million tlrms its pnstmt size 

There is no doubt that Die latter answer Is nearer the 

truth BetelKfUae con 
tains more matter than 
the sun (perhaps fifty 
Dines 08 much) but In 
the main Its hulk Is due 
to Ihe dlffuseness with 
which thin material Is 
spread out It !« u 

ffreut balloon of low don 
sitt much more tenn 

ous than air, wImthus In 
the RUD the material is 
eompresseil to n density 
Kreater timn water 
“Whether iho star is 
one of these balbion like 
bodies or whether It Is 
dense like the sun df*- 
pends on Die stage of Its 
nfe at which we catch 
It It is natural to 
think that the stars 
gradually c<»ndeniie out 
of diffuse material so 
that lhe> bet^^Hiie denser 
and denser as their life 
history proceeds We 
can now we In the heavens sampUs of e\er\ ims'^ihle 
stage In Ihe dev*lopimnl of a stnp Tin nmjurllv 
of Dio»e seen with the naked * ^e an Intheuirh <ilffiiw 
stage, that is not Iiocause these ^nun^^ stars an nnllv 
more numerous, but liecause their gnat bulk renders 
them brighter and more tonsplcuoiis Tin \oung dHTaw 
Stars — the giant stars— tan be studied more nd\an 
tageously because we understand lauth more alsiut the 
jimiiertles of matter wlun It is In the condition of a 
l>erfect gas limn when It Is condtnscd although Du 
dltncuUlea of treating n dense star like Dk* sun are not 



H«r tntcrHbputfliMiUl m«H !• d«U»erei in om of 
PHtStuMi'i lorgfMt factoriM 


Insuperable, we have naiurullv made the uuwt progress 
with the easier prohleai of giant stars — Aftsfencf /rum 
nn article hy l^rnf I h hddinffton, FRS in Nature 
for May u, mt 

A Novel Gadget for the House^Painter 

T IIIj pulnttr of houM s Inis always hwn puzzled for 
a WHV to plaid hK l older against the sldt of Die 
limine wlDaait laaKLuk a mark on thi fresliU laid paint 
\ wa\ to afcotnpINh Dll'. Is now ofitncl him In tlu^ 
IngenlmiN Jaddi p supi^a i i]|»*j|niU»d On eioh upright 
of the ladder, near tla ilp is clmniNMl a cursed brace, 
the other end of whah i-, polntml Tliest two ladnts, 
om on eiDur slth f,f du hddfr, fni*nlMh Die liearliig 
IMiInfs fur lilt ladder Ihiit la not enough pressure to 
mar siiloush Dm surfiKi uf Die wihuI and Du palul, 
us NIK li Is ohslmisU noi iiletted at all The two 8UI^' 
jHirts Istwism liuiii Ntimldle sufHtJtnf width to dodpi 
the whilst window rilu h ts our ph Dire Indicates and 
tho ofTi I jin e\ii minlin iiiD lonvimlent jdiKS from 
whhh to''Kusp*>nd Du iMiini jMit 

The Previousncss of Science in India 

T o prolong tile life of muti for thousands of jeiirs 
to melt prit lolls stoin s and pearls uud klvi tiuiii 
ileslred shapi hl/» and i nlor to enalde a man to fast 
for six months or moii without loslnt. laaUh and llfi 
lo eaiiNi n< w D‘eiii to t,io\\ In Dig plaet of fallen UhDi — 
Niu li are mo)im **( lh« la at fits to imuiklild riiudid hs 
an andint lihiiir\ helon^liit. lo Hr ^\ed Md KasNim 
laliiigirdar lhadtd INiNiiur Hall PHlhargattl llxihr 
ahad Ihls Hh? ir\ lonlalns rare and vahuihle ancient 


IhniUh and nianusci Ipt^ on palmjru leases wDtien In 
uhiioHt all Die langmiM^ of India Some of Dicni Keem 
to he the xioiks of tIa )m m v \ ♦ dh period In one \M>nk 
iH devirllHsI a I ind iltlioaj.h It falls to siHcIfx exiutU 
what kind of wlnhss ft lH(,niph> in which two stom 
phitiM ail to 1 h piipiind and plartd at gnat dl«lame 
fioin ea<h otlin wllhont iin wire conimtion Tt 
Nuld Diaf toimaunhaDons i an lie larrlnl ihmisamN id 
mills In nil alls of Du si Tides \ i rnt taim too lati ' 

Fact 01 y Messengers on Tricycles 

O NK of Du stHiidimh simple, liiit actuulU vexatious 
prohleiiiH whkh d* m loi«»d when tlu Last Pitts 
burgh plant of tin Wisimghouw Hectrh nnd Manu 
faiturinj. ( -maiainv kn w to a Ihnir ana of Pi ju res 
on whhh 'TDOiK) pHson> found < mpkwmeni was tlu 
disDlhuilon of Iniiidi Ointment mall Unlading him 
piints ami hiilkv tlhs "f niauufiu turlnt data 

Po (oMr all Du issuiiiul i»oIntH rwpdnd a walk of 
ten iidhs so nicssi ngi 1 ^ on find were altogethi r too 
slow foi a IniM plant i a trial eoniluHlvih demon 
RtratiHl Nt\r, kI\ »lmtiu DUiKr were trim! hut thesi 
proved tmi niiuli Uki luiidng n fire ent,lni Imtw. in a 
china shop Tin tna win* promptly dlscanUsl 
Thin some ginliis that bovs on rolh i 

skates might ninKo Du jonUds al acceptable siHVil with 
out treating too niiuh disturbanci or helnt' too inmli 
in Die wav torn ho\s wire luounlid on roller skati't^ 
nnd turned loose In Du vast hulIdlnKs The bovs hud 
a glorious time whlh It lasted 
As u last resort a trh v le with h 1>ox about three feet 
square by n finit luul a half deep was procured and a 
girl was emploved to riih it T!^ probUm was solved 
Now a mailcarrvlnv force of 25 girls makes the 
rotmijs at freiiuenr Inti rvals, making promptlj unerring 
delivery of the mgterlal so GseenDal to the operation 
of th« plant Tlie girls are clad in neat blue uniforms 



Placing the painterV ladder without marring the 
fresh paint which he has left above him 


Th( V attend strhtli to flu ii laislni ss Thilr tikvclis 
h ivi* **<dld w hci Ih HO the sklits of tlu rldi rs cannot 
latili tn K|)oki M Tlu ruhUrDrnt maiMIm^s an nolm 
h HK Till onh sound ixir luard froiii Du iioisl girls 
I omes fiom t hi i lilnie w hislh w hli li i at li i arrlPH at hi r 
iielt to sound as a wurnlng wlun tumliiL. turners 

Huffar Blowei System for Cannery 

T HK at( oiiipauN Ing pliotos sliow i sugar Idowtr 
s\sieni whhh Is Itistalhd In a taunirx Ilu sugar 
is iiapDcd Into a natal ho\ and W sm ki d up hv a 

rful fan and hlowii 
through a largt ppH III 
to the Hlnip room Wlun 
sugar passes through 
till fan and pipis at 
Stull a teirllh vehxllv 
a sniill iKneiitagc is 
puivi rlzed This Is virv 
hard to separati from 
Die air anil Is doni hv 
na ans of a stm king leg 
auvIHarv to tli< <\( l(»nc 
KGiiaratnr Sugar t an be 
carrietl hundreds of ftet 
In this nianm r 

Life in ihe Ocean 
Depth*) 

ONtnoM Is strlk 
inglv charm ti rlsth 
of the cf pie di*epM which 
well nigh all tvpes of 
martni anlmalH from 
inh n)Mo|»l< f o rm m to 
fislu s Imve imido Du ir 
alMidt There an no 

season' uniform w In 

Ui, tndlehH night with a larfisiD untannv adapt 

aldlitv protoplasm Howm aa m reneU In ti mixratun s 
snmel lints la low the fnvziiig tsdni of fn ah water aH 
In limpid |ioo!h of tropU reefs Tlu re art no hattirla 
and no living gnsn plants v ceantlesH drlz/Ie of small 
organisniH that liavi HucnmilKd la Du ocean meadows 
(tHrfiaph inllcK hIm^m ) hJowli si t ties like genth snow 
on tlu oti‘;m iloni and provides final fiu niulDtudi^ 
whhli in turn f UI prej to oilii is in thousandn of < vi Us 
Ihs.ihsi a aiiliiiiiN Ulc tiuu li mon dt !i( aU Iv tsui 
stria led Dian their Hhiillowi r water rehil ivt s nitinv 
having ImhIIi s tlioioiighh |Hrnu tide to waler stsUn 
tai \ foi ms Hui h as frail phosphoii si i nt sea [» ns 
MlHtrisdiu jxdvps and tall si a Illps ni crliioldN rtar 
ihiiiiHelves altovc Da mud wlilh ipialnl splriv irulis 
with Hpindh Ugs jind tggHlull hodles vie in hllmneKs 
with tlu |iv ( migoiiidH giotisipii all Ugs ntlDier 
sfiiili rs nor < rnstmi Jitis In Du hratu lies of these 
nilulatttrc forisis of tris^anlmals dwell thousands of 
ditferint spis h s of all sorts of tvias (m and within 
till IMI7* are other nlMlads — hilsjUng s* a iirildns him 
stars and si u i yii iinda rs, tneonoelvuhlj delli ale shrlitipH 
niollusis and wonns 

\\ III n wt us(« nd a gn at momitaln tlu vegetation 
and animals t lumgi with Ineptaslng iiltlhides Hroad 
hilts of apiirovlmaU 1\ ispial tempi nitiire have a uni 
lonn asseinbiagt of plants and min aK So It Is wlun 
with the long irni of the drislgv we follow the l>ottoni 
Into d»*ep watir Hu lighted zom along shore teems 
with life tmllkt lhai at one Imndrtsl faDioms while at 
Ihe thousand fathoms still another world Is and 

so on with Intn using dipth That IcmfHrnture In Die 
most Imisatant factor ms ms liktlv for nt five thousand 
to om thousund fathoniH for examph off « nllfomln 
ir* found relallvelv shnllow water siibinth tviies — 
ifixtratt fnmi arti^U hy W A in 7 he iyctrnti/U; 
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The Heavens in Mareh, 1924 

Eclipses and Other Subjects Discussed at the Meeting of the Astronomical Society 

By Professor Henry Norris Russell, Ph D 


IlII 1 m h> a cuRloin of 

Ionic Mtundluir piuKed full of niwIiniCN of 
HI i( nillU H(H 1( lU H — and (list iihkIoii now 
and then arises anionic tlnli iianilKPs 
ulatlur 1( 1h niot\ iiroHlahle to one 

■ -* 1,1 tat nioctlui. In H<itia Iari,i cU\ Mlilch 

iviiv om iilundM nr u nnniher of Hiimlltr oin s In 
\ iirlouH places ( ai h ooM.rlni„ a mimm lal th Id Tho 
Astronuiiilt al S(MUt> tliK f(dlf)\MHl tin latter 

(.ourKe with resultK wlihh inoii tlian satlsthd lliow^ 
who win jircHint Miitlnic at VaHKar — whoso 

laisj ( inipus in asiinplv as iiuv olla r Ik I wis n ("’lirlKt 
mas and \i w \i_ai — tla. st*<_lUMlon and tin opporlunlt> 
for (Oiiilnual iimfinnci, formal or Informal, Hllod 
iver> aiomi nt with protlt J hi list of palters pro- 
Ktnnd was not lont, -onI> alMiiiI TH hut this jHrmlttod 
fid I dlH( usHlon, 11 ml ln< reasi d rat la i than di ( ri asisl tla 
value of tla proi,rain As usual soini ttf tla most 
♦ aiferlj dls<usHetl toph s were of onh teiliniMil luterisl 
hat IIS was to Ik ixpiMliil, naitu of I la host wort of 
Iktni ml Intorcst 

IN rhnpH tla most isntral tople of In 
tin St dealt with iclIpRis ptist and fulun 
Had not tla ihaanlH hisn ho sadiv tncli^ 
mi nl hist Septomla^r wi slam hi !iu\c 
taard inu< h mon hut fortuuati h onr 
Amerhan part\ — nminli from the Swiirth 
mon and Alliplanv ()hs< r\atorh s — claim 
a stalion fai In (la Inimlor of Mixho, 
when In Hpiti of n tornnthil rain hut a 
row limirM liofore tlie ohsouratlon of the 
sun (food ohser\atlonH win siiurul 
ProfiHKor Allllcr tla land of (Ids partj 
told UH Ids stor> holh In t<*<.hni(nl form 
and Intir, Infortmillv at a puhih looture 
Lite latter was ilMiHtralisl with adiiilrahh 
movInR picturts takm hj oni of Ha 
grint lommirdal lonismH who iklii,ated 
n uirneni man to auompanN tla exta^dl 
tlon from hii^lnidnic to < iid Tla ri^ultinK 
Hliu (.Ives an admlruhle idea of tla mtivl 
ties of an (H llpsi ixiHditlon (la lahorhms 
hiiildlnt, of iMountini^s and adjustment r f 
Instninii nts- and mds with tvcflloiif |il( 
tupoM of tla i,radaal proun ss of Ha 
partial phasi s the isirona dniini, totalltx 
and thf uncovorlnic of Ha suns disk after 
wards It ina\ hi cordlalh ns oiniia udtMl 
to any oni Intircstid In nstronnnn 

I hi sihntllh n suits liu Imli d Koaa nd 
mlnihlo photoffpaphs of tla ooiona and 
Hoint HlnrphitiK uot \ot iia iisurod— for 
the Unstiln efTivt The most notiwnrthv 
no\tItv however loines from Hr spectio 
(cram bv l>r Mmirt of Ha T li k l)lHir\n 
tory who accompanleil the part\ and 
phototfraphiMl the s\)ts.trum of Ha coiomi 
to ddiHt Hh rotation 'Ihe result was un 
cxtrt'tlid liistiad of tlndlnK Hit Urns la 
lilt s(>Htruin of one sldi of the lorona 
disphuid toward the red, and tliost of Hu other toward 
the \lolet fmth shh s showed stroin, shift toward Ha 
nd That Is the lomnal matt* r on hath sides of the 
sun is reiedini: from us 

A theorethal explanation lies close at hand It has 
Innif Ism nnllr^'d that the Torn whlili holds Hie corona 
up and kiH'pM It from fallink Into the sun is the pres- 
siin of the outirolne solar radiation If this pressure 
sllehtiv more than halnnees prn\!t\ the coronal matter 
will lw» driven awii> from the sim Such an efTis t was 
detwted b\ MllUr through eomparlson of photographs 
of the I!)1H ellipse imah at dllTerent stations ami Is 
now ismtlrnad In this quit* rilfrerenf wnv — the rate of 
uplift being found In both i usi s to la uhout 20 miles 
per Heron d 

The Layman as a SeientUt 
Rut th* dlHciisHion did not end with past eolIpBes Ttie 
coming e\ent of fanuarv 2dth 11)25 was much In o\ery 
man’s mind It Is rarelv that the track of a total solar 
(xllpse oovi PS such niiesslMe and densely settled 
ismntrv Piaighkeepsle Itself Danhur\ Anson In and 
New Raven and Mnntnuk Point are nhnnst on tlie 
ciniral line and Hk mne within whhh totnllU occurs 
extends north as far ns Springfield Mass and Provl 
dinei' whlU Its southern limit passes between Wllkcs- 
Rarrc and Scranton and right aernas the backbone of 


New ^ ork ( Ity, In Hie nelghburtaMid of Central Park 
though th*. wiuHur proHixH^tn are m*<Uo( re the dura 
tlou of totality of neail> two intnules Is long enough to 
make obs^rvattonH welt wtirth whll* Should the sky 
Ik propitious cvi rj ont will huvt hls chance Not 
merely the prof* ssloiiul astronoiner with hls largti In 
strum*nts and Hr iitnutiur, with Ids more modest 
dpiliimcnt but the * iium In the Hire«i t(H> can render 
n al ser\UL to sdeme If some one nt c\er> street 
turner along Ni w ^orks king u\enucs should stand, 
wat*h In hand, and note slmplv for how many seconds 
tla sun was hlddin from him bt the moon we would 
have th< equlviileijl of a \*r> uiiiiralt ohHer\atlun of 
the moon’s position In tlie heavens and If similar ole 
servatlons should lie undertaken, on a larger scale nil 
o^cr New l^nglund New ^ork and nortla^m Petinsj! 
vanIa and New Jersey, the results would be of eorre* 
spondinglj inert asid pnslsion Mor* Is llkelj to be 
heard of lids In the prf'ss — and proliabl) In these col 
umns — Iiefur* many months have passed 


The Variable Star Algol 

One other noteworlln paiM r dealt with eclipses but 
(HlIpMeH of a VI Pi dllTerent sort — those of the star 
Algol h> its large hut faint companion Mr MeLaugh 
lln, at Ha I nl\ersltv of WiiHhington, has taken more 
than I'M! siieetrograms to dotoriatm the orbit of this 
Htnr and Ihuls (hut Rh vtlmltv curve Is ver> curious 
The Usual changers are clearly sh*)wn—the bright star 
retedlng from un Ik fore ei Ilfwe and approaching u» 
afterwards but during (he cellps* itself the smooth 
and ordirlv i)n>gr*s» of this change appears to be In 
terrupti'd and the curve shows two regular “humr«”— 
whirl? however, are far fr*>m being objections to the 
ecUpM* tbeorj 

Ali,ol Is doubtless In rotation as well as In orbital 
revolution and both motions are In the same direction 
Whim we observe the star outside eclipse, we g*t light 
both from the side whhh Is carried toward us bv the 
rotation and from that whhh Is receding The light 
of thise different parts of the star gives lines shifted 
to the vloht OP the reil ns the case mav be but In the 
iminblni d light of the whole star this produces merely 
a widening of the lines of the spectrum When, how 
Mor Algol Is going Into eclipse the preceding side, 
which Is turning townnl us Is hidd*® and the other 
Hide is clear— so that we get n clear shift of the ob- 
served IlncH toward the red When Algol Is emerging, 


the uHier side U obHcured, and the shift Is toward the 
violet The oliaervtd peculiarities may thus be ex 
plained, to the point of ue-curale numerical agreement, 
and tho rate of motion of a point on the star’s equator, 
due t*> Its rotation, may be found If the perlmls of 
rotation and *)f revoluU(?n In the orbit are wpial (os 
is probable, but In this tairticular case not quite cer- 
tain) wo can then oaUulatc the diameters of Algol 
and Its (ompanlon, and the masses of both It thus 
appears that Algol Is of a little more than tliree times 
the sun s dlatneter and a little less than Rve times its 
masH, while the companion is almost eiiuul In tnnss to 
the sun hut of only one-hftlith the suns density, and 
therefor** lurg*r in dluiiRUr than Algol Itself 
It mav Ite remurketl tlmt these eileolntlons depend 
uiK>n Hie assumption that the stars diMk Is equally 
bright all over If, like the sun, it )h 1**hh luminous at 
Hr edge tho diameters and masses of the components 
must hi greater though not enormously so 
One more < lamauuleatlon of quite a different sort, 
may be mentioned Ppofe»ssor Brower of 
^ale wince the completion of hls great 
work on the lunar theory has been de- 
voting hlH Interest largely to the asteroids, 
and esf?eclully t*? the remurkahle group of 
plamts which huv* {Krloils almost Ithn 
tira) with that of Jupiter Considering 
fliHt the offt*cts of Jut?lter’N attradlon, he 
finds that though the asteroid orbits may 
undergo conslderuhl* ihangis, tlic> will 
reiimln *»f th* sum* g* n*»nH clmra* ler 
lor example a given asteroid will always 
remain on the sum*? side of luplter us 
seen from the sun and nt a distance of 
alMiut sixty degrt^es fpom Tupllep Rut 
when tho attraction of Saturn too Is 
taken Into iuH*?unt It apiK^ars that the 
combination of certain slow changes In the 
umtion of thofto two great planits pro- 
du<»ed by one anothi r with certain other 
changes In the asteroid orbits will pro- 
duce further Hlteputlons (*f the latter, 
which though very slow will continue 
steadlh f*?r an enf>niious interval of time, 
and may ultimnteh lend tho little planets 
Into entirely different orbits from those 
which they oceup\ nt present 

The Heavens 

The splendid winter constGllatlons— 
Orion Taurus and (Niiiis Major — are now 
low In the \\i st witli Canis Minor, Gontinl 
and Auriga above them Ptrsous 1 h low 
in th* northwest and (NissiuiHa In the 
north Draco and Ursa Major are high 
In tla northwiKt, Alrgi? and RtWHes well 
up In the east and Leo high In the south, 
with Hydra l)eh»w 

The Planets 

Mepeur> N a morning star Iiefore the 22nd and an 
evening star ufterwards, but Is Uk? near the sun tt> be 
seen Venus, hitwever Is splendidly placed, on evening 
star far south *?f the sun remaining in Right until 0 
P M at the l>eginntng of March and 10 P M at the 
chwje Mars Is in Sagittarius and Is slowlj approach- 
ing quadrature, but still ranks ns a morning star 
Jupiter is In the sumo part of the sky, about 9 de- 
grees west of Mars on the Iwt and 22 degrees on the 
aist He comes Into quadrature on the 9th Saturn 
Is some 45 degrees further west, In Virgo, and comes 
to the meridian about 2 A M In the middle of the 
month Uranus Is in conjunction with tho mm on the 
flth and Is invisible this month Neptune Is In Leo, 
and comes to the meridian aronnd 10 P M 
The muon \s now at 11 A M *m the 5th, in her first 
quarter at noon on the 13lh full at 11 P H on the 
20th and In her last <iuurter at 3 P M on the 27th 
She Is merest the earth on the 2Sr<l, and furthest away 
on the 11th During the month she In conjunetton 
with Mercury on the 4th Uranus on the 5th Venus on 
tho 8th Neptune on the 17th, Saturn on the 28rd, Jupi- 
ter on the 2Ctli, and Mars on the 28th, She also ecUpseft, 
the sun on the 6th, but this eclipse Is only partial aF 
beat, and vlslhle only In part of South Africa 
At 4 A M on March 20th, the sun crosses the celestial 
equator, and "spring commences,** 



At 9% o clock Mitr l9 


NIGHT SKY I MARCH AND APRIL 
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Movitif Booms Oof^Thlrd (tf 8 Mile on 
Narrow>Gac« Tracka 

M OVINO house* on narrow gage tracks is a plan that 
has been tried out mccessfully at nagentowQ, 
Ud. fi^ght of the bulldlngB to be nio\e<jt «lx 
room frarae boueni, and one waa a l^-rooni brick and 
Btucco bouse. Althougb the ground was In celer\ ridges, 
yet with the use of a road grader a good roadbed Whs 
eitabllshed and tbm the 
tfacka were laid cn narrow 
gage ties* Four pony trucks 
of four wheels each were 
coupled together from track 
to track, uatng a 0x10 tliu- 
ber with a truss roda Then 
a 14 X 14 timber, 44 ft long, 
that rested directly over the 
king bolts, coupled up each 
set to salt the length of the 
building to be moved. Needles 
12tn.xl2lB x86fU were 
used ^s carrying timbers. 

Alt of the houses had cel 
lars 0'/^ ft deep By grading 
down and removing the foun 
datlfui walls the movers 
could back the hauling frame 
under each house. Coming up crosswise to them, It was 
necessary to give each house one-(iuarter turn to place 
It on the platform Hollers were used for this turning 
As It was necessary to use a shari> curvt at the now 
sites, the rear end of the buildings could not land o\er 
the lot Just right This was remedied b\ iaiing the 
tracks on pest the location and then the tracks were 
oi> 60 ed hack In the rear and thrown overh> crowbars so 
that each liouae would land 
Just right wh^ balked up. 

Wherever It was necessary 
to turn a house completely 
around. It was dime by using 
two sides of u “y,* as rail 
road eogtnes are turned 
TJie double brick house 
was rolled on six nests of 
iron and wood rollers, a 4x 
12 shoe was used, lined with 
one half steel plate, 7 ft 
long Under each end wall 
of the building a steel eye- 
betm, H X 20—^ ft lung was 
plat^, and three piece* 12 x 
12 were placed np under the 
joist Tlien 12 x12 a, 36 ft 
long and steel e> e-beams SVj 
xl5 — 30 ft kmg, were used 
every four feet center*, a* 
cross needles, coming up under with n timber 14x14 — 
44 ft long imder which were placed shoes and nests 
of roUers 

The track was filled op level with the surface of the 
rail with 4-loch crossing plonk, with thin! rail laid in 
the center making a complete trot k of 3-ft gage The 
time for truck moving was 10 ft to the minute for 
the rollers moving 2^ ft to the minute 
The power for hauling wa« 
an Impnivlsed capstan, with 
a % In cable 010 ft long, all 
ancb^ed to dead men ahead, 
using snatch blocks around 
carve, wound up hv a horse 
to an 11-foot sweep 
The frame houses each 
weighed about 100 tons and 
the brick about 200 tons 
These houses were moved to 
their new location through a 
peat marsh but the work 
was accomplished with but 
slight damage 

lli« ^^Chemical^ Sense 

T HE} mechanism of the 
sensei of smell and taste 
I* apt to be unduly neglected, 
probably on account of the 
fact that In civltlaed man 
these aAses do not piny a 
large part In tntellectaul 
ptoceases. Hut they bring before us some interesting 
prhblems as to the nature of receptor organs In general 
It will be remembered that the object of Huoh organs 
Is to exdta a set of nerve fibers cm the Incidence of 
some external agency of such a kind or (nienslty as to 
be unable to affect these nerve fibers directly This la 
4oea by the prdducUoo of some powerfully stimulating 
asanf in the specially developed and specialized receptoi 


mechanism at the termtnatimis of those nerve fibers. 

It Is difficult to define sattsfactorlly the dlfrerence be- 
tween taste and smeil If It be said that the former 
relates to substances in solution, whereas the latter re- 
lates to \apors, we arc met with the fact that even 
vapors must be dJssohcvl Id the waters lajer covering 
the olfactory cells Moreover, the presence in fishes of 
a mechanism which npi^earH to be the snim as that of 


smell in air hrcathluK orj.^nnlsm'? suggeatM th< nctM of 
tsmie otlKT criteilon \\ lien we ftuiu to attempt to (•i>r 
relate eitlier Hniell or Lante with chemical eomjM^aillon 
we are met witii Htri<)UM dlfflcullleq 
The sense of laste is shown to Imhidc at lean! four 
dlsflntt senses — sour, Millne hitter and hi\t>erl 

mentH show tiiat tin flsli is awari of tlie {position of 
the stiutulus turns to It and swallows tla* uuat The 


resitonso is absent when the nerves to the tuste-buds 
are cut 

•'n»en Hensatlons pnahued bv various chemical irrl 
tants are to U distlm-nlNhed from thos4 of pain nl 
tllou^,h both are de\otd of (llfTereDtlated n‘oeptor organs 
and are niHlated h\ free nsi^e endings The dumltal 
sense Is said to he alHdla^bd by a wnaller dose of 
eix'uine than is the wmse of pain They lane in emn 


mon, however, a high ilireshold value, as would bo ex 
ported from the nninre of the structures stimulated 
As the object of tiie senNiblllty is main1> to n^old in 
jury, t*H» groat n dellcarv would cleurl> bt' » dlsad- 
\antaga, The olfactory sense Is regarded as the most 
primitive, that of tnsfo the most highly dtvolopefi with 
the common chemUal sense ns tntermedlnto In evolution 
— Abstract from **Natvrc for JKay lH, 19^ 


Longest Reinforced Concrete Bridge of Its 
Type in the World 

F j^HhNt H engineers have boon strikingly successful Id 
' the design of long span bridges. In which particular 
attention has been paid to the matter of artistic appear- 
ance In nitmy insrunce^ the\ have shown iswitlve dar- 
ing b\ dopartlnt, fnmi (sanenthmat imthods where the 
exlgencioH of (he site or the abtive mentioned desire to 
secure beaul\ of appearume 
were (smtrollln;, factors 
hverv visitor lo Paris must 
have udmlreil the Alexander 
Bridge with Its slight rise of 
onl^ 17 '4 feel us It spans 
the Seim, from bank to bank 
Another beautiful bridge 
of hmg span was opene<l for 
llu sor%lce of the public b> 
Preslileiit Mi Hera nd on Orto 
Im_p 14tli of last year llke- 
w ise bridging the Seine* This 
stpuclure )sflatDi(*d to be the 
longest relnfon o<l concrete 
bridge of its kind In exist 
tnoo The long tli of the span 
is ghen as 390 feet and the 
lilghiHt iHdnt of tlio arehoH 
rises to 9Ti{j feet almvo the rl\ep The bridge provides 
u roadwa\ sullh lent for two linos of truflh with two 
Hldewnlks for p< de'^trlans (tanking the rf>adway 

The most striking fiutur* of the bridge Is the two 
main 1h>w string girders of rtinfopcofJ iNincrote the cross- 
N«y lion of w hh li IncieaH/s graduuIU from da cnjwn ti» 
(he nbniimnt 11a glriKrs are brmi^d together onlj at 
two iK)intH one near each almimcsit This portal bracing 
servtseto maintain tlie urrlies 
in tilt Ir tnie rc position 

and pre\(nt nnj distortion or 
ovi rturning elTw t due to lul 
ernl wind pressure The Hot »r 
s\si(Mii also luiH l>eon so de- 
signed as to assist In carrx 
ing the wind loads and 
( ninsmU# Ing them to the 
alaitnants 

The fUH»r of the* bridge is 
mip|K>rt*Hl by twenty iwlrs of 
\erti( a) simixmders wbkii 
ixtenii from the iirdies to 
twenty transverse fli>ar 
lieains One of our Illustra 
(Ions Hliows very clearlv the 
ronstniri Ion of these fioor 
Ijoiiins each of which con- 
sists of a Warren truss ex 
tending across the full width 
of the liridge and MuftUlenil> lieyond the bnlustrade to 
fHimlt the ^ertlcHl MUs|Kndcrs to take hohl To protect 
till in from the wiaiher the fi(H>r1)eams are emnsed In 
con( rele and iijsm them are laid the hmgltudlnal 
stringers and Iho ismcrcte roadway surface 

Tlie engineers caU illations were \erlfted with great 
jucnrao In (la loading tosts wlihh were carrlefl out 
ulKjn the completion of tlu brldg'e 'Tlie provisions for 
streHst>H due to dead, live and 
w Ind loads and to < hanges of 
temperature were most care- 
full \ worked out and In 
spite of the severltv of the 
test loads, the cone rete has 
Usm singularly free from 
cPtM ks or other disfigure- 
ment 

Unique Radio Museum 

A new kind of museum 
iias been begun Keidir 
ing that the time wlH e**>me 
when new gfnuM'ut lims will 
he Interested and eurlous to 
know what manner of uppa 
nit us was used or rat her 
“put ui> with In tin inxs 
C'nl tir early siiiges of the 
develorinnnt of radio a ( In 
cinnatl nmnufaetimr of ra 
dlo apparatus has ]dace<l m 
a small museum adjutant to 
the hrondeusting station \S I W si viral ciirlv Upes of 
telephone s, Hurli as the ohl int*ehiinl( a1 or vibratory 
diaphragm ‘ t Incan telephon* used In IM'i and the 
crvstal rectiver as first used l>efore the perbstion of 
tin V a< mint tube A arlons fornts of nppfinitns ctmncf fotl 
with radio whh h will pn»bahl\ stMm Vk* snix rsetled 
bv l>etler go to tnnke up an ixlilblt whhh will l>e tif 
fereal Interest lo tlu raditt fan of the future 



Hoaae placed on railway trucks, ready to be moved, and the sturdy cradle on which the houses were 

carried on narrow gage railroad tracks 



Underside of bridge, showing the floor beams Jiighti End view, showing massive portal brscjng 



Handsome reinforced concrete arch bridge of 390 feet span, acroas the Seme at St Pierre 
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The Engine as a Brake 

What Happens When We Roll Down-HiU with Gears in Mesh and Ignition Off 

By Numerous Readers and the Editors 


IIRST among the obJeetion« advumod these channels of loss is wider than oiir remarks would 

F u^^iiinst the use of the HwitchedH>ff enulnt* Indicate From whut Is said by Mr Preabrey, Mr 
as a brake is the claim that thf miillU r Is V K Juki of Washington, Neb, and Dr C C Mlntner 

Uktly to be blown out The explosion In of Newark, N J u very complete discussion of the 

riK niuOUr ufttr switching on the Ignl iidlalNAtlr action during the compression and expansion 

tlon o(M urs because the Hrst hot exploded strokes could be given 

charge catchers up with the last cedU, unc xphaled charge, Tlieoretically an adiabatic process Is completely re- 
Igniting tlu latter Rut the remedy is as simple us the vcrslble, and we get exactly as much work from a gas 

cause As the car nears the iH»Jnt where the power bj expanding It os was spent In compressing It 

will be recjulred the dutch Hhmihl Is* dlHengugeil and Actually, the fact that the compression proc^ess heats 

held so for a secemd or two until after the ignition the gas renders a 100 per cent return Impossible, for 

Hwlicti has been domnl In this brief Interval tbt en there Is no way to prevent the radiation and conduc- 
glnc, now free slows rapidly under the returdlDk force tlon of this heat The loss corresponds to loss of part 

Ihai eniildes II to ad as a brake, and when the hrst of the compression energy we can expand the gas 

< vploded charge readies the muffler the cold clmrge ttd lib and we slmil never be able to get this energ> 

I hut preceded It Inn I there- -It has readied the aliuos* Iwck In the case before us the debt Is paid bv the 

phere There will be n<j back tire, and no blow-out moving < ar , some energy ici absorbed and some hritking 

muffler done on the compression-expansion half of the cvcie 

As evidence of the suffldcncv of tills practice It The exact amount of this loss — or In this Instanc'e 
works with the lllvver I IkzIo 
has no trulv neutral position 
of her dutch wherever the 
js'dal stands If the high spewed 
dcHS not drug the low wilt 
The editorial flivver has been 
braked In this fashion on him 
drcHls of hllN If not thou 
sands and the muffler Is the 
one part of the oilglnal cur 
that rinmlns On a cur with 
u imsltlve neutral pc^sltlon of 
the dutdi, then one nmj lie 
coiupleleU Insured In this way 
against Imck tire'* In the mufflir 

More serious is the matter of oil dilution In tin? gain since we are In the unusual isjsllhm where the 

al)sc*ncei of an extiioslon and of a hot blast in the ex more energy we lose the lietter off we are — depends 

ha list the Incoming mixture remains relatively cold uiHin numerouB factors The conduction cH>effldent of 
and fur less effedlvoly tarbiintud imd In this state the c > Under walls the rupldltj of water clroilntlon and 

It cuts the oil flim from the (\ Under walls and from the radiator efflcl(mc> Hit engine sjitSHl as measuring 

the pistons At the same time ns the engine c<Kil8 the time available for distribution of the lost heat the 

(rupidlj , see Is^low) the ring i learum e becomes greater Initial tc ni|>ei ature of the ollnder walls ns ImUcaUng 

All this means more gasollnct In the crank-nnjo oil the amount of lieat which they can absorb from the 

Most curs have on the dash u device for enriching or comprcsstKl gas — all these and other Items figure 

thinning the earburetor mixture w'hlle the engine Is Thongli we are sure that those who attribute tlie major 

running When tills Is not supplied lr usuallv can und jiart of the braking to this effect are wrong tlie loss 


5 ELDOM have we had a more enihustaiUc respome io an invttalion for 
general diuussion than was manifest m (he reactions to our editorials 
of February and Afarcht 1923^ on engine braking Never has the 
general level of comment been higher IVe had planned merel\j to have a 
correspondence page of these letters and of extracts from them, but they 
are too good for treatment other than in a regular article This has been 
delayed by the fact that the nutomo^i/ing member of the staff is the psychic 
member, who has had all he could do and a little more, these few months 
Bui, at last, here it ts — The EDITOR 


ai the ^gloe cools they get looeer Oompreftrion ecorgy 
leaks away through them and Is never regained Them 
too, the valve-spring resistance is against the engine 
on o[>entDg and with it on closing Fallnre of the 
springs to attain absolute elasticity measures the dlf 
ference between absorption of power In opening and 
return of power in closing 

Still another feature of the cycle, wUch we must 
confess we had overlooked entirely, ts taught out by 
Mr S W Taylor of Allentown, Pa, Mr J Ek Padgett 
of IndluniipolU, and Mr V V Ounaolley of Minneapolis. 
Tlie Intake and exhaust valves ore differently timed, 
making the compression range considerably greater 
than the firing range Quoting 

“The Intoke valve closes for the compression stroke 
anywhere from 20 io 40 degrees past lower dead cen* 
ter, and the piston compresses the air unlll it reaches 
top dnid center — a nmge of 160 to 140 degrees. Then 
the Loniprossed gas reacts on the piston and helps 
force It down But this does not last as long as the 
compression, for the exhaust valve opens anywhere 
from <15 to 46 dej,n'OS b*'fore bottom dead center The 
expansion stroke has then a travel of only 116 to 180 
degrees’ If this were merely a matter of the time 
available for exjuinslon, there would be faster emission 
of heat nnd a bulanc'e would la; struck But when the 
valve opens compression Is In pnrt replaced by dis- 
charge The entire lM>dj of air never returns, in the 
ryltnder, to Its original volume or teinpernture It tokes 
out the exhaust with It heat width It would have to 
give up lu the cylinder walls If It were to maintain 
on adiabatic balance 

Mr W K Ward of Lyells, Va, makes another In 
teresting point Intake and exhaust passages are of 
different conUmr, ihe resistance offered to air-flow by 
the Intake Udng much the greater The cl<»sed throttle 
brings the Intake resistance to Its inaxinmin the open 
throttle does the same for the exhaust Thnt Is to say, 
when we close the throttU, we maximize the thing that 
has the biggest maximum Mr Presbrey s figures take 
added Interest here, Indicating that a very little opmlng 
of the throttle breaks up the Intense vacuum In the 
Intake and seriously affects the braking iwwer 

Of all our original assumptions, that which coused 
our nadirs the most uneasiness was our Ignoring of 


should bo added ft)r jiri^wntdav londlthms make It 
almost an eHsonilnI With It the drlv< r with an eve 
for details coasts with a mixturi that l« ahiuiHt vntinlv 
ulr preventing exccMsIve oU dlhitlou and saving gas 
Mr F C Butler of (Ttvdand, has (lu one brand of 
|H)pulur carburetor that dm s imt i>ermll dasblsuird 
ndjustiiuni lie has Insialh d a valvi whtubv lu* can 
udnilt air Into tlu Intake alsive the (nrlnmtr^r either 
In limited (pmntltles through a needle vulvt for lean 
running or In sudi large atiioiints hh (‘ompletelv to cut 
off the function of the carburetor ’ He opens this valve 
wide wlun (oasting with (he engltu as a brake lie 
thus g(tH a maximum of fretdom from oil dilution nnd 
of gatsillne istniomy and inddentullv Is rdlovoil of 
the necessitv of toudilng Ignition or clut<h 

Mr Butler remarks thnt when la opt ns fids valve 
whih coasting, he can feel the car jump forward as 
tliough relieved of a loud ‘This Is slight he sa\s 
' hut none the less evUknt Any driver who will open 
the throttle suddtnly while toasting will be able to 
duplicate this verlflcnthm of our statement that the 
lUmwl thnittle gtvt*tt the maximum braking power 
^llme^!^(^I valuation of the advantage comes fnan Mr 
ihls Pn*abrev a BnMikhn engineer Tests made under 
his direction with two familiar automobile engines, n 
four and a six, yield the results summarized in the 
nttuclu*d tabic Both engines were driven through a 
d>niunoraett r, the bair at 810 revoluthms per minute 
i*orres|wadlng to a high gear car speed of 1976 miles 
I»er hour, tlu six at 820 revolutions or 10 70 miles 
lew of our readt rs proved themselves sufflclently potir 
obstrvers or pf>nr rcas<m(rs to disagree with our bald 
stateiiunt of fad But numbers of tbcm disagreed 
more or less fundninentallv witli our unnlvsls of tlte 
uiusHH We said I very Iota of energy sjicnt In the 
compression Is is tunu d, during the dead stroke bv 
the pressure of the expanding air against the moving 
pishm ’ Though we Immediately made It char thnt 
this statenunt referrwj to the Ideal case that never 
ocs'urs nnd that in any actual engine there wns dlsslpn 
tUm of the *n)mpreHslon energv In various directions 
several of our readers are quite certain that one of 


In tlds direction is certainly Inig(r than a hasty first the running fridlou of rear axle, transmission bear- 

glnntt would IndUale liiVldenceof this is seen in the Ings, dc \umerous n aders Insist tliut this friction 

extreme rapidity with which coasting cools the engine accounts for most of the braking power This we can 

Several correspondents make this isdnt, hut only Mr not adtidt Mr J 12 Melkle of Castlo Rock, Wash., 

W A (larratt of Covington, Kj , brings out the tifllirv Mr W 4. Kelley of Brooklyn, Mr J K T^i Mont of 

of the fonHtlng pna-edure In cxHiling the engine after a Manhattan Kan, Mr GunsoHey nnd Mr Padgett all 

long climb In our own experleme (his Is one of the discuss this pliase of the situation Interestingly Mr 

nmjor udvantugtH of compression imasting A cooling Padgett dtes the Bureau of Standards experlmenta, 

descrlhctl on pag® 82 of our 
February Issue Here we learn 
that to pull a certain car In 
neutral required a tractive ef 
fort of 70 pounds, while to 
uttuln the same speed In high 
and low gears requIreQ, re- 
spectively, 110 and 220 pounds 
But the Bureau here made no 
effort to seperute the running 
friction from the absorption 
of power by the engine *TcJe 
We do not know Just how this 
separation might be made, 
hut the anecdote we are about 
System that will keep the engine tetnperature down to set down will Indicate Its general result 
below 200 degree's Fahrenheit when the engine Is firing. Our car had been overhauled by a mechanic who suf- 
wlll obviously cut It^for teJnw that point In the absence fered an obsession about getting everything extremely 
of combustion heat Sd intense is this cooling effect tight It 1« bis custom to make bearings and plstona 

that After a tong coast, we ilwnys have to enrich the so tight that, before the car can be run under Its own 

mixture temporarily in order to insure that our engine power or before the engine can even be «tarted« the car 
(Ire regularly When we reach tho top of a hill with must be towed for some miles with the engine In gear 

the engine boiling, we find that we can cool It more With nnr car, the first attempt to do this failed signally , 

ovtK?ditlously by sUpvdng down the other side with the tlie “towed" car was merely dragged ^long the ground 

dead engine In gear than by standing at the summit without rotation of the jvheels. The spark plugs wer« 

wrtltlnj, fur Nature to take her course therefore removed, and the Intake and exhaust manl* 

There are other chaniiels through which the com folds taken off With compression and pumping atrdsaes 
prewlon energy may Ik dlss4>atcd Mr Takl pfilnts out thus eliminated, the towed car ceased sliding and 

that there N a thermal effect on the Intake-exhaust half started to roll without further difficulty It would ap- 

of the cycle If we brake with closed throttle The In- pear from this that, even with bearings absurdly tight, 

take stroke then rarefies nnd cools the Altering air, the absorption of power in the operation of the engine 

nnd renders It capable of absorbing more heat from cycle la greater than the loss through running frlcHoo, 

the cylinder walls than it otherwise could and that It is really the en gl^ and not the hostage 

Again, piston rings are never absolutely tight , and that acts as a h<^ke. 


How the Engine Develops Braking Power 

Retarding force of engxne on car 

Throttle poetUon 

Four 

Stre 

Closed 

84 5 foot-pounds 

130 9 foot-pounds 

One-eighth open « 

721 

110 0 

One-quarter open 

68 6 « 

99 0 « 

One half open 

616 '• 

96 4 “ 

Three-quarters open 

61 6 

98 0 

Wide open 

61 1 

98 0 “ 
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Uncommon Views of Common Insects 



The tonga* of the batterflj, magnified The foot of the spid^^rf maf^nified 50 Tongue of bumble bee. The tongue of the common house flf, 

28 diameters diameters magnified 100 diameters magnified 40 diameters 



Interesting portrait of the sheep tick, magnified 
8 diameters 


pxrillint phoininkro 
^ grupliN \Af re imKlt by Mins Marv 
Aiiurd Uootb of Syringfiibl Munn 
wboNo Work in this fit Id }ihb von 
for In r World w ido rcroRnitum Mims 
Booth hiiM iirtpnnd n colhrtion of 
photoiniLroertipiis of panmltiH for 
ihf Bnn nu nt J'ntoHM»J»>gv of tbo 
I S 1 lopurtriu nt of Agrn ultnro 
The PRMcnUrtI Hppnratus for photo 
microKrnphy cHniBiNts of a micro 
«oop< with n hrm basf placed (n u 
liunzontnl jiOHition Icnsrs and a 
cami ra 1 Im lower powi r h uses 
are always known hm dry Juimm 
T he iliBhrr power lenses arc 
what are known as liniin rsion 
l< mu s that Ih to say betwnn I he 
Hi>c< linen and front leim of tin oh 
jiHtivc an Inmitrsioii Hiii 1 ^41011 
timcH ware r but UMiitilly ePiliir voinl 
oil Is usfd The obp’ct of this im 
merBion rtnld Ih to ennbln a wnhr 
beam of light to be utilirwl b\ tin 
objOLti\ e 



Our old fnend, the ‘*Cootie," magnified 25 diameters His Latin name Is 
Fediculus Vestim^nti 



Side view of hunsn flea, male, magnified The foot of the caterpHlar, magnified 33 Bubonic plague flea of rat, magnified 33 

2fi diameters diametera diameters 
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Laying the Ghost 

The Present Status of Our Potash Indus 

By Guy 



IIIj l lilted States 
ul 'Mir 
\ti has an 
Mounted the 
dN« overy of 
iMiiiiHh in the 

t Ht w hleh it [h believed 
njn> develop Into u tind that 
Im toitipnrnbh to, imhv even 
be lHr^,er tbun the huK* 

StUHSflin d€|HHltH of Oi_r 
inanv (r so its vului will 
l»e hhiioHt lie\ cmd ( 11 If Illation 
It N imrdi v ni Losnurj to 

mention (he iiiiiM)rtiinct and value of potuHli The 
pnihhMU of trettlnir chenji iHdash Is one thnt will ulTect 
the iHJcket IsHik of every [arson In tlie Unlttd Slates 
Potiish like phoK|)liorus and nltnufen, Is om of our 
vital ntsds No plant tan nn^w without It UnUss 
theie is iMUiiMh in the soil we cannot prodme u loaf of 
hit ad or a |Huind id im^ul u veKetahle or a fruit And 
rla available nuiii)I> nt tlie [irest'nt time U very hard to 
wet — (Jermanv controls it We have a^aln becomt prui'- 
(Ualh deiHndeht on (jtniianv for our stiptih of [aifnsh 
walls In the Tnlttil Statiw I*aHt year i»ur jirodia tli>n 
<jf \nit 1 1( nil iK>tuNh w aw oulv 11 714 tons ( K,0) When 
tlw tieuuiiii cviKirtuthms wire vat olT bv tht war the 
InlPd Stales wuH drlvm to txtrtuaM to pr<Klii(x suf 
11( lent ]H>tash for i>ur minlmuiii re<iulruMtntw lait In 
jHplti of vetv wti eiiuoiiH < tTorts niinparathelv little was 
aci oiiiidlwlawl Soua potawh wuw produced fiom saline 
hik(H In the Middle ^Vest and In Dialh \ alley, (all 
fonihi at a uisi to iiianufm tun sevinil timew that of 
th( Litiman iHUawh and dining tla [arlod of the ex 
< hiwlon of ilu ( liman itotawli woim. |K)taHh was u1m> ix 
trnflul rioni vvistirn alunlti ii>ck dtistsltw Attempts 
vv( n also madi lii » Ktract Loinua-i t hit [NUawh from Ki Ip 
the liUM wtedof thePadlk Coawt and this Is even 
now iKlnif done to wane extent but In onlv jxiswlble on 
lucoant of tia valuuhlo b\ [irvalucta It Hcems wtruntse 
flint whih I lie hnxt depiiwltw of jnitush salts of (ter- 
mam and Alwm t*-UM ralne art the onlv known larpre 
<K|MiwtN in the woild jaiiawh Iw mverthdesw one of Ihe 
most ahundanr mini nils It In found In whole mountain 
rnnMs of link here In the United Slalew us wfll a^ In 
other iountrlis roiks wlikh are known as i>ofa«h 
ilcli — loiitalnlnu relutlvtlv hirtt [arcentaEts of ihlw 
mini rut I in troiiMi iw that Nature has linked the 
[Hitash up so ilxhth In Ihi'w* nnkN Hint no method haw 
jet hinn divilojieil wliidi will release It eveept at n 
prohibitive ciiwt Scort*w of pnK-ewws havi bei n evolvm! 
on aiomnt of llie tnmendoiis dtmand ftir iHdawh and 
mnn\ of them pattnUnl, Imi \w pnM-ess has vtl been 
iIimIoImsI oil a namninlal scale wiilih will iinjwlure 
m ar wupplv the demand 

Potash Is iiIko nhtaliiahle in llmiUil qiiantlllew kk a 
hv piodmt In the rnamifaiture of cenant and other 
pnMluilw but all of thewe sources of Anierluin potnwh 
are ilthir virv llmlti*d or llic Ciist of extracllon too 
lilEh ti* enable them to coiniH_te with the sreat German 
di posits If We BPe to compett wIili Ihew forelKti 
de|M)slts we must either ik vi k*p a chemical procews for 
(heatilv extraclIiiE the pot- 
awh from the unlimited sup 
piv i>f piptash rl( h rockw or 
we must dlHcover and de 
^elop siinii xnat natural 
siipplv of iHitawh watts like 
the Ginmtn di|iowIlw The 
( 111 mil al method will doubt 
li sw U rLiilt/id some dnv hut 
the dtscovt r\ of natural pot 
awh d(|Hisltw sK ms (o Ik‘ Ihe 
most promising at this time, 
rii* 1 iilti tl 'stalls r eoloEhml 
Suivn has bi*en eUEajited for 
a numlM r of jears In tx- 
jiloratorv work mostly In the 
Wi^t slm^* Ev'viliixiMM hiiM Ivelievevl that there must be 
somewlun sriat natural deixisltw of potash waits, but 
till ridh uIouhIv small amount of the apim»pria!ion» 
uMilhihle liiiw i>t.rmltt*(i of rovi mment list drilling imU 
lor* mid liar* and of mori recent vtarw, oliwi^rvatlons 
of TirUate dtllHng ojw rations larrksl on priinarllv for 
oil Till we latter have liowever convinnd the geolo 
vistw that there ONlwta In Toxaw a gnat dMxisIt of pot- 
ash salts on lielng tin objective of all these drilling 



of a War-Time Trouble 

try, and the Outlook for Ultimate Independence 

E Muchell 



Uil-well drilling In the Texas potash country — Reagan C^h where obaervationa and anal/aea W 
Government geologists show underlying potaah beds 

operations tmd not fiotash Ralts, the records kept by the 
oil men have bien of limited \iilue The evidence gath 
ered by the Gcologkiil Survej however, stnmglj Indl 
cates thnt we liave In West Texas, and probably In 
Noutlieuwtcrn New Mixlco, beds of [totash salts within 
I20d feet of the surface a depth workable by mining 
Hhufts, and extindlng tlirongh large areas Hmiie of 
Ihe drillings whow larxe percentages of potash and It Is 
prettj certain the geologists wtiite that In this region 
the nalhm iKiwwesKed tnormous rewi rves of potash This 



Mineral aample from the new Texas potash fleH 
with potash content of 12 5 per cent 

region is part of the great Itiil HciIh region of the 
Southweslim United States wliere we have a series of 
sandstone, shales, llmeNtones, etc which through an 
interval of KMMI feet more or h'*w tarry beils of salt 
twMinured by the Geidogkul Survey to cimtuln 30,000 
billion tui\H of rock suit It Is the greutest known salt 
Held in the world The roi^k strata are similar In com- 
[Kvsltlon to thittw* (urrving the vast [witHwh depv)Nlts of 
Germany and they were formeil at the game period of 
the earth’s lilstury, and under largely slinlliir conditions, 
and it has been generally awsuniid that [votiish If pres- 
ent would l»e found In this region of the greatest salt 
deivosltlon in the West Potash wiiltN have been dis- 
covered In these salt areas, but us stated the exploru 
lory drllllngw were for oU and not ivoiawh, and the drlll- 



Arm of the great Cardona salt lake. Crane Co„ Texas, which lies to the newly discoTered psia^ art* 


Ingft have been m mixed up that the fiotash beds have 
not been oleurly deRnetk Bnt It 1 h a fact thnt potnsh 
has l>een found here tliere and vonder, over an enor- 
mous area — about 275 miles long bv 125 miles wide To 
deHnltolj iktermlne where the potash deposits see 
IwBlid will require the sinking of core driven wells, 
an exi)en8ive operation, but ome which when successful 
will be rewarded with one of the most Important nece»- 
lities in both times of pence and war 


Katnite Is one of th 0 ^t 
nral potash aalta iba Ger- 
man Staaafort depoatta 
which la largely imported 
into the thsltMKl^ataa in a 
somewhat impm ati^ and 
aQld(Urecttoti^latm«ra It 
contains 4pi atfch oomi^cial 
form about per pot 
ash and seltr^for 

about $15 dr $10 a tpm The 
most promUdng and algnlfl 
cant of the Tmm pefMh $1^ 
veatUationi cornea 

Means well In Loving County which has t>e^ dHfled 
to a depth of over 5000 feet, andjmalysea made by the 
United Stales Oeologkal Survey for potash of ctery 
five feet of material drilled These analyses show all 
the way from a trace of potash to more than 11 per 
cent (K,0) A number of relatively rich potash beds 
were encountered by the drill From the 1240 to the 
1245 level the potash content was 641 per crat , from 
the 1245-1250 level It was 897 per cent, from the 1250- 
1255 level, 4 per cent and 1255-1200 level, 3222 per cent 
Here la an average of 4% per cent of pure potash In 
20 feet In the 1775-40 level the analysis shown 4JJ2 
per iHnt the 1740*1745 level, 0 per cent, and the 1745- 
1750 kvcl 7 92 jier i-ent, while the 000-005 level analysed 
11 21 [nr cent 'Ihe potash Is In the form of a hard 
salt known an poly halite whkh han nbtmt the potash 
value of kfllnltt- Absolutely pure polyballte contains 
15 0 jier cent polnsh (K|0) ho that this 5-foot bed 
contains coiniatmtlvely llttlo ImpuriUes. It la water 
soluble and requires no treatment other than crushing 
or grinding to lie used as a direct fertilizer It remains, 
of course, to lie determined how far these beds extend 
nod this can only be realtr^ by further drilling but 
geologists are of the opinion that the drill will show 
the beds to be [verslstent and that It will he strange 
Indeed If tliicker beds are not discovered Considering 
this 11 21 per cent analysis, which is the roost favorable 
yet determined, let us see wimt we have The specific 
gravity of poly halite Is 207, so that a five-foot bed 
would yield 17,890 tons of potash salts containing 11 21 
per cent (K,0) to each acre What the cost of mining 
would be Is not here considered but at current market 
prices to the farmer we have a potential value per acre 
of peril aim $250,000 In short, commercial potash salts 
have been discovered In the United States, 

Potosb as we oil know Is a prime farm necessity As 
our fanning soils become poor, we must stimulate them 
with fertilizer— the three important constituents of 
which are potnsh, phosphate and nitrogen The more 
wldesprtHid and effective fertilization of the S(^U af the 
United states Is not merely on sgrlcnltuml twqulre- 
ment, It U n national neeessitv upon which depend the 
commercinl welfare and pn»sperlty of the country In 
the near future Our natkmal financial independence 
cannot be^sustulned Indefinltelv by the use and export 
of the products of even the greatest mines in the world 
We must c<mtinM, as in the past, a great agrimlturat 
ix^Jtt products which can be replaced 
The replenishment of worn 
out soils is one of the very 
biggest things before this 
country today and well mv 
ognlsed as such Americans 
are very food of saying and 
hearing that their enormous 
produotloa of com, hav, 
fruits, vegetables and live 
stock Is the backbone of the 
United States : but the wear 
Ing out of Anterican eolls 
coostitntee a m«nace to this 
nation, the disastrous aud 
fsr /eachisg stgiUficance of 
which la Uttie realised by a 
Obmpigeent It is 
me of most level 


nation, and e: 


public habitually 
simply voicing the opinions of i 
headed men of the country to say that thl$ aa«ethm of 
fann fertility Is the most lmporr$nt ccoiiad||c pr^lem 
of the United ^tes and that beside It our war debU 
nre trifling and ephemeral This is a stroog statement 
—thnt compared with the Importance of this probleni 
of the cimtlnued fertility of our farrahiff kad% our 
fUofrtlnikrd m peps 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



R«««nroir and Blphon of the home 
Bode>water foantain 


A Soda-Water Plant in the Home 

S OME jeara ago an Inventor Intro 
duml H alphiin wlitcti charged Itoeif 
from liquid carbonic add guH contained 
In onpKulest Imltt to ^^ItllRtund the cnc^r 
moUB pre^Hure Such dphona arc now 
being sold once more The dev he wc 
show, however, different In that the 
liquified gHS ts ct>ntHine<l in u metal lank 
or bottle so thut the siphon can be easily 
charged The Ixrttle has a real “vnl ve- 
in head'* and there U a jrage nnd u re- 
lease valve on the tubing To charge 
It Is only necCHsarv to fill the siphon 
which will hold 44 Huld ounces wltli 
water preferablv disHlled Hie holes In 
the safety casing show the helgld of tho 
water to be carbonated The cap ahowit 
in tlie foreground Is unscrcwtHl from the 
charging tube In the siphon head the 
fiexlt>le tube Is attached wltti the aid of 
a screw nipple and the gas is allow* d 
to flow fntm the bottle at a pnwurc of 
100 pounds until the siphon Is chorgeil 
An uotoinatlc blow niff valve releases the 
gas when curbonatbm Is completed, 

A Cake<SheII Pan 

T he cake baking pun, which we Illus- 
trate. U made of one solid piece of 
aluminum, as It has been found thut this 
metal brings a more even heat to the 
dongh or batter than onv other This 
pan li adapted to form n cuke shell for 
fresh or canned fruits, gelatine, cuathrds 
whipped cream, marshmallow whip, 
meringue, etc Anv retJpe for cuke may 
be used and the result Is nn attroillve 
shell, which will do awuv with extra 
saucers for the fruit The uppenrance 
of the dish Is most attractive Tls*re 
are two sines, one as showiv, and Indi 
vldual cakes of a smuller sine for single 
■endee such as fruit tarts 



Mkbit ea1» siMlU to roedTe 
fndt fllliiiKi 


Wrenches of Chrome Vanadium 
Steel 

T IlROIKall the UH4' of chrome \iinid 
luni steel, n forg* and l(Md wnri s of 
Allcjitowu Pa hiiN l>eon lu 

developing wnuchcH that nn tliiiuur 
longer and struugor than tin usual n»r 
Ikjh steel w rone lies of t[ie sanu oi)enini^ 
The Uf4e of this iillo\ ste< I allows n lim*- 
inenl of design, Iwitli In sliats- and thi<lv 
ness of lieud The thin iKMir shaiM d 
head, made posslbh b\ the use of allo^ 
steil nmkcH t his lint of w n*n< In s lighh i 
Ih tt* r balance<l and more ser\ he dih In 
eunllned places comhlntHl with iinhn dv 
able strfuglh These dinma vnnadhmi 
atetl wrenches an avullahh in s»ts of 
nHsorted sl/es to fit a whU ranv,» **f 
U S Standard nuts S A 1 nuts md 
hexagonal tap screws 
The same works haw Introdunsl 
thnune vanadium tappet wum lies— hup, 
thin wren* lies which allow the nuclanh 
to work clear of the motor whtn h Is 
hot — the onU time for adjusting— while 
the angle of the heads allows him to 
reach inuccesslhle posit l<ins As na st 
<arN re<|ulre three wrenches to mak* 
complete tappet adjustment lluse 
wrench* s an designed so that two < m 
be work* d with <*nc hnn*l whih Ih* Ihlnl 
Is used In th* <Jther Iian*l This is u 
<omidlshKl 1)V having tw*i optnlngs ImUIi 
the same sire hut nt <Il(T*rent angles on 
each wrtmli One optnln,. Is straight 
while the othip Is set at JJhj d*gnes 

The Tubular Ruling Pen 

M ost sttN-l httering ixns h tve !*> l)c 
selerttHl for stlfTnfKs of nib l*> suit 
th© partieulur user 1 *k* mii* li Ink oti 
the pen muses blots and jMior Int* rs*t. 



The latest drawing pen, and the way 
to use It 


tlons A tendency to l>ear too luiivHv 
spreads It nnd makes vertical strok* s 
wider than h*>rizonlaI oms The gr*al 
Hire ne*H*s»urv In these c‘ume* tlons ti 
|r claimed Is obvlalisl with the us* of 
n new tubular inn whhh U RUfqdhd In 
cNtnnecUon with a Ko<»se-n*H.k inemlM r 
which enables It to b< ns*s1 with anv 
ordlnory pen holder Relng tubular 
lines of unlfi*rin strength are Insure*! 
no matter what th© direction of the 
Htroke or the prcBsure h< hind It Ink Is 
placed, by means of n dmpiver In th* 
little crip on tho shank of the lun the 
rnemher projecting above this rcs*rvoir 
IR a cleuner It Is carried In this position 
for use ns n primer, a fon*tlon whhh 
It performs thnmgh Its very slight pi*- 
jectlon beyond the nos© of the pen s*^ 
that It w rapes on the paper and vU»raies 
in mich manner as to agitate the Ink 
Any mark It makes obviously. Is In in* 
path of the pen Itself and Is swallow e*l 
up In th© Hoe which the latter draws 


One of the imijop advantages claimed f<*r 
the appaiatus \s that it is us* *1 with a 
stroke practhiiHv the same as thut of 
ordinary itenmtinslilf) 

The Ve«t-Pocket Seal 

S OMhTlIINt. ihnldedlv lIcvct In seal 
jui'^M.s is otT*r*d —nothing less than 
H jMK ket H*nl Am our plcuiu sh*tws It 
l*M»kH virv miHh Ilk* m ordliiirv watth 
case th* phi*(s on th* insld* onllnarllv 
<MS iipied bv Mu dial and tlu sw«*et 
lieart H photoginph Ix-lng tllhd bv the 
two fa*‘*s j)f th* pn^s The illusion Is 
helglitene*! bv tlu hnndh whkh Is In 
the d* sign *if n wnt(h stem sf> that 
when ch*s*d and [ud awuv on* has In 
ones )KM k* t t*i all *\lfrnal Intents a 
watch In us* tlu paiartob* slainped 
Ih placed l*etw**en the tw*) faces whhh 
art ch»sc*d down upon If and *>ne tlun 
delivers as mu< h ttf a kniK k out pun* h 
with the ch)s<d fist ns ma> Ire necesaury 
to transfer tli* lmi*resshrn 



Knife and latch key in one, for amall 
pockets 

A “Tuxedo” Knife 


M ens dp*ss (lollies an tliln and a 
him* h *>f kevs Is apt to make an 
iiglv hsiklng lailg* After ili* dinner **r 
puny is *»vor on* must go horn* and the 
latdr ke> must th* n f*fre Im nirritsl An 
Inventor * im* * Iv* (I (lu hUti **f lulr*>du( 
Ing a kc V Into the *n*l of a knife whhh 
Is often enrihMl u1 the end *)f a wauli 
or kev chain Nnturalh *\*r\ pin (*r 
\ale hwk as they jin tisimiu * ailed 
Is different, so a Irlnnk Is furnish* *1 ntul 
n*>t a kev but willi the little kev diipll 
eating niuchlnt's It Is posnlble t*r (Ut In 
Iheproiar nohliMH in a nduule If It Is 
not etrnveiilent t<* d*> this the knife and 
n key may Ire sent t** th* mantifaetai* r 
wh(t will make ii ke> *)ut <»f th* hlank 
and return to owTitr It will be niitletsl 
that the put tern on the knlf* fraim Is 
carried on (lu handle of th* kev whhh 
f*»rms a part itf tlu fniiiu when tin k*i 
la thrust lionte 

A New Electric Siren 

T HF little p|iH.trt( Hlnn Is <inlv a f * vv 
ImhPH high hur N llitU In sl/* onlv 
f*>r the ser*MHh <tf tlu little red head Is 
lerrlbl© lids is supjMiM*! to he an 
‘Tndo<ir’ hIkc but It won 1*1 answer f*)r a 
Htiiall town irerf***tl\ w* !1 A Hleam or 
nlr ulrtn Ih all right whtn pp* Hsur* Ih 
obtainalii© dav *rr night hut this Is <*ften 
dlftlciilt, while elts trh itv Is ulwiivs avail 
able The snrull si/* whhh wt Illus- 
trate \H *mlv 10 In* Ires lil^,h and N 
a<tuaied I>v a *jn* t\v*Ifth h*rrNepo\ver 
motor Tire r*Iat!\elv Inn* rotor is sur 
round*Nl with a win Mt*vii t<j k*vp out 
blpdn and nhst an*! Is ispilpiied with n 
Hlwvet m*lal ro*rf which also serv»H as a 
Hoiindlng hom and dlatrlbiiUH the warn 
Ing In all <11 ret 1 lor s Ah u bare hi r alarm 
for bankH It Is partlcularlv uspfnl as II 
nuiv b«* 8*U]n*le*I froiir anv iMilnt This 
siren has wveral elder brollu tn which 
are all right for *rutd<Hir use aud render 
fire signalling easy 



A seal presfl that is burit in the pat- 
tern of a watch 


Machine for Testinj^ Gears 

A lih \R t* st* r has rtscidly !>een de- 
vehiiad and phict*l *>n the market 
Tlu Instrutiuut N prlmurllv InientUdfor 
groun*l gears but < an Is usetl equally 
v\»ll on (Ut g*arH f*)r div eloping check 
Ing and * h irt Ing Involute curves and 
tilling t*yoth spa* Ing 
T he Ilia* hin* (onslsts of u base with a 
longitudinal slhk up*vn vv Id* li n trans 
vers* slid* Is luounltd Hcrth slides nP* 
ntov*d b\ H*r*'ws with handwheels and 
nd<roni*t<r lutidH A slot Is machined 
ut on* (nd of 111* base, lu whhh ii stud 
for nmuMlIng the geir t*r Im t*-sttd Is 
clamiKd On the transverse slide an 
mount**! tlu contacl ihig* r or tus dh and 
an iii*li< dor hy whl*h th* readings are 
tak*n 

1 or t**stlnp, tlu Inyolut* curve of h 
to*ilh <*n II spill g* ir an adapt* r with a 
b »sH (inie disk and steel la|»es ()(kC» 
bull thl<k an us*h 1 Tlu Indi* ator mav 
Is s* t to null *llr*(t or to inultlply tlu 
leadings bv f*uip It Is evhUnt that as 
the tPulisvtrs* slid* is luovtsl the con 
tu< t ting* I will iru** a n ue lnv*diite 
reliit I V* lo the g* ar, sliii-e the tapes 
(Jills* the Klhh t*» niov* a dlHtnn** e*iual 
to the ))*rl|di*ra1 nuttlon of (he has* 
(ini* disk r*> 1 ik* readings the traus 
vers* slid* Ih set at s'* ro and the con 
liul finger Is K*t Jil right »ngI(*H to the 
slide li\ nujiDs of a gage The gear Ih 
then K* t *>n the stud with th* Indie dttr 
rtjiding rero and If the Indicator re- 
mains at r* ro as tlu IninRverse slide is 
moved the t**oth curv* Is Nhowm t*J I>e 
a tiue Involuti Anv dcvlnthm from 
the true Involute Is shown on tlie Indi 
cator and mav Ih ehiirte*! To aHHist In 
gntliering data for charting the curve 
u plunger uulomutUtilly r* turds the 
handwheel everv 0010 Inch The charted 
curve for a true luvtilule will be n 
straight line 

T*M»fh spacing Is cheek*'*! by using n 



Electric siren that works from any 
light socket 
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Electrictlly heated Holderinjr Iron for iroall work 


fixed contact finder clHin[>od to the allrte, 
In connection with tlu Indicating device 
TiM>!li to tooth HpadnK or 90-deuree 
Hpudns maj" he cloH^ked When U is 
d(Hlred to maintain n master curve or 
dupthale an eatabllHhed form the lon^,d 
Itidlnal slide 1 r used first plotting tht 
master and then checking Iht other 
curves with the chart Hv making sih'- 
clnl adapters spiral t)e\c 1 and other 
ffenrs may bo testcsl for spacing and 
contour Tlie nccruiul capacity of the 
Instrument Is frcati om half to et^ht 
Inches, spur, helical and lave I K^arsf and 
the maximum Is up to 12 Inc h spur K^ars 

A Portable Hot-Water System 

E VEUY mall these da\s brings us 
pictures of devices bcln^, marketed 
In Gernmnv fetp makin^^ one shovelful of 
coal do the work of two Amon^ I he 
latest jfroiip of these interesl nttadus 
to the portaltb hot water heater wide h 
we Illustrate This us fai us wo can 
make out In the alwcncp of ndecpiate de- 
tails fnem our corresixmdc ut Is con 
netted on to the hoam water sjstem 
presumably b\ running a hoso ctainec- 
tton to a faucet When the fire bums 
the water circulates, In the fjujdllnr 
thermo-siphon fashion Inside the cvHn 
der until the valve to llie bath tub spout 
or that to the shower connetllon Is 
ojeentd It Is Just like th( fiimlllnr 
kitchen boiler cef the American home, 
save that It can be taken to nnv room — 



Hot water without hot-water ^pea 


and, In the nlcsenoe of hot water pipes 
in ttm plumbln^^ iiiusl be taken to any 
rociin In wblc b 11 N to be used 

Make Your Own Pie Charts 

1 b >ou want to show where a dollar 
fcoes or where your reoelpta come 
from a divided circle or “pie chart*’ is 
^,enernnj used kormcrlv, we bad to 
draw u circle and then divide It roughly 



Rapid and accurate gear teating 


Into flegnvs and cakuiate the per- 
centages draw radii and then color the 
segments Then along came the graphic 
stationer (who can sell two or three 
hundred dlfforent kinds of rulings, bar 
cliarts circles maps etc) with a hand 
some circle cHvldod Into pe rc'entagt'S and 
only waiting for the rudll and tlie color 
Now we have one more Improvettient 
by which for the small sum t)f thlrt> five 
emls, vnu tan make a colored pie chart 
In an Instant The charts are 4^4 inches 
in diameter and consist of seven disks 
divided into one hundred parts, with 
graduations on the outer edge There Is 
one cut fr(*m the center to the periphery 
whleli allows u disk of another color to 
\w InserttHl this oiKratlon can be re- 
peated imlll the seven disks have been 
tillliml It Is seldom thot there Is 
necesHitv for dividing the circle Into 
more than seven segments and the per 
centuge of each can be determined In an 
Instant It Is a real time savor and 
will prove useful In nnv otfice 

The Motor-Bike Fire Engine 

D FCTIM5DLY surprising must be the 
verdict of one who sees for the first 
time what n complete fire fighting 
ecpilprrient U has been possible to mount 
on a motorcycle as Illustrated herewith 
There Is carried a side car in wliich tbn 
chemical equipment and tools are 
packed, and on the forward part of the 
body a rugged Iron cage for the stowing 
of 150 feet of hose SuHi»ended on the 
Bides of this cage are four carbon 
tetrachloride fire-guns for combating 
gasoline fires, and others of the sort 
On the rear of the side car are carried 
two larger exllnguishers of standard 
chemical types. Inside the cur there Is 
a reducer valve for connection between 
the regular 2^ Inch hvdrunt and the 
^ Inch hose carried There ore In addi- 
tion numerous fire-fighting tools of the 
usual sorts all this comprising part of 
the equipment supplied by the maker 


The Sfddering Iron for Small Joha 

S MAXiL soldering, like any other small 
work, demands the use of a quality 
instrument, and not a large cumbersome 
tool adapted for entirely different work 
We llluHtruto an Iron designed to meet 
this necsl CJonstructed entirely of metal 
It is fitted wit It R German silver tip 
Insuring minimum oxidation conse- 
quently Infrecjuent renewal, leaving a 
clean, smoedh svirface at all times. Heat- 
ing Is by electricity The heating ele- 
ment 1h <omi)osed of the highest quality 
nickel chpfimlum The cord Is protected, 
where It enters the handle, with a light 
metallic spring coll, which prevents 
fraying or other wear at this vital point 
In operation, llie band Is comfortably 
near the soldeilng iK)Int. enabling one to 
work sivcedtlj, economically and visibly 
— wbUb Is not the case when using a big 
tool as n makeshift The Iron accord 
Ing to the maker operutea on any volt 
age and either alternating or direct cui> 
rent, and may be used with the standard 
screw socket or the base plug 

Transparent Metals 

I T has long been known that thin 
sheets of gold and silver, mounted on 
glass, may be made trunsfiarent by heat , 
hot It is only within recent years that 
serious study has Isnai given to the con 
dltlons under which such transparency 
may lie obtalneil 

It is suld that a sheet of gold one 
three-hundred timuHamllh of an Inch 
thick lieiomes transparent when heated 
to 550 degrees centigrade The trans- 
parent v is ascribed to the gold aggregut 
lag and allowing white light to pass 
through the Interstlcn^s 
Witli silver oni hundred and twenty 
thousandths ot »n Inch thick no trails- 
piirency Is pnaliued so long ns the nt 
moHphere N a “retiming*’ one, such as 
hydrogim or coal gas Hut In the air the 



Ple-pUte stitistictl charts arc turned 
out by this device while you wait 


transparency begins at 240 degrees and 
Is reniarkiddv c*omplete at 300 degrees, 
Copjier one seventy -ftve-thttusandth of 
an Inch thick does not become transp«r- 
eat In u reducing atmosphere, but in 
air It is transiuirent between about 200 
degrees and 400 degrees. 



Something different tn bouse brooms 


Steel Wire Brooms 

A STBBLi wire broom la nn eflIcleDt Are 
fighter and may he used for 8Weei>- 
lug or spunking It Is not at all affect^ 
even by severe heat The fillers, which 
are removnhie, will not spread fire, but 
wtll extinguish it For brush and rub- 
bish, It is also extremely useful and is 
employed In many fire departments for 
this pun>ose If any of the fillers be 
come worn op Injured, they are easily 
replaced Tlie use of these brooms 1m, 
of course, not confined to fire work and 
they give excellent satisfaction in the 
garden or the plant 

Coloring Oranges With Oil Fames 

A n orange mav be Inwardly rip© when 
outwurdlv green and If allow'ed to 
yellow on the trees the marketing may 
be delay e<l four to six weeks and conse- 
quently a less favorable price may b© 
obtained 

This green condition gives the Satsuma 
orange grower more ^-onc^em than others, 
SulsuiuRH are raised In upper Florida, 
lower Alabama and lower MlsslHsippl 
Normally they are gathered about Octo- 
ber 15th, but tliey can be harvested 
earlier when nrtiftcinl processes of color- 
ing are used to get away from the per 
Hlstent greenness of skin. 

The Ignited States I>©partmHnt of 
Agriculture has worked out a process for 
coloring oranges without harming the 
fruit The prooesa consists of enclOfilng 
tlie oranges In tiglit rooms and subject- 
ing them to fumes of kerosene stoves or 
to gasoline engine exhaust Xlie fumea 
given off destroy the green chlorophyll 
BO that the yellow of the orange shows 
up. It requires about four days to bring 
out the yellow of the oranges by this 
process This Is better Gian waiting 
four to six weeks for the fruit to ripen 
on the trees, running the risk of frost or 
storm damage and facing the probability 
of a lower market when the oranges are 
ultimately Imrvested 



Adapting the motorej^ to Are department eervioe 
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ChaiMis Mnpcnatou without an axle 


Unlqnt duusis Siupeitsion 

T HB axle U entirely Incking tn the 
new model* of a well-known French 
motor car, and in tt« place Is mibeti 
tuted a long tranavente spring forming 
the lower member of a eort of tru«*» and 
a peeaUar tubular piece for the upper 
member Thl* untuue conHtruction 1 h 
einplojed both In the front und on the 
reer of the car, and It is Htnted that It 
has proved Itself a remarkable success 
In service over rough roads 
Tlie outer ends of the springs are at- 
tached by means of tUps to the lower 
bearings of the steering pins To the 
center of the spring Is attached the 
upper central member At the forward 
end of the car this Is a tubular, obtuse-V 
construction whose outer ends are 
shuited Jtko mallets lying on their Hides 
The heads ^f these *‘mulletH* are con 
cave, and contain shoclv ahsorliers which 
may readily be adJuHted The lie rods 
are connected b\ a unUersuUy Jointed 
mciiiber to a transverse sliding member 
c<»nnected directly to the slcH_rlng gear 
At the rear of the car the transverse 
leaf spring Is bolted to the underside 
of the differential casing The upisr 
side of the differential cHHlng Is ImiUwI 
to a tubular member whtdi Cf»nnects the 
sills of the rhuNsIs and extends past 
their rear *ndH far enough to take the 
Humc type of Nhock alworlHr and links 
used on the front of the cai 

An All-Embracing Micrometer 

F OIj R inch inlcrometerH are quite 
coinriionplute, but four-foot ones are 
not Tlie one Illustrated on tills page 
U one of the latter class and hud tt> be 
built up U8 a order Tlds nil 

crometcr weighs 3^ p4>uiidH and u si>eclal 
pattern was roqulrctl ft>r casting the 
frame The weight of tills deiltaro In 
struraent is »*» great that If It were used 
under ordinary circumstances the dls- 
tortlcm element Introduced would lie- 
come a serloas error Therefore It is 



Spadally eimstnictad microm«t«r 
wftk spaa of fwu feet 


suspended from a special ht»ldlng de- 
vice which will also obviate errors ta used 
by eximiiHlon due to the heat of ilie 
user’s hands Tlie measuring spindle, 
barrel and thimble arc standard parts 
from mimll hIswxI micrometers, hut the in 
struinent Itself which was made In i 
Providence, It T, manufacturer, Is qultt 
unique In Its siian 

A Vacuum-Held Glare Shield 

M ost Hlmplp uml Iiriiitkiil Is ii kIiup 
silield held in phuH seiurelv hv tin 
use of vacuum tups Rv an arranu 

ineJit of small hinges the green <etltilnld 
shield can be turned upward InHtanth 
When needtal to shU Id the eyt*s <ir tin 
driver It Is just as quickly turned dfiwn 
Tlie vacuum Mips hold iMs siiUld so 
curely on the windshield that It can Is 
removed only bv ins4^nlng a knife hhide 
between the cup and glass to let In a 
little air 



Cutting off the glare from the ap 
preaching car with a shield held m 
place by vacuum cups 


More Room in the Suit Case 

A di SKlNRR of suit «asts has pn>- 
vkkd a case f<a tolkt nicsssoihs 
that fits into II inmpnrtnient all Its own 
at the ba< k of tlie < ane When rtmov(d 
from lU place In a traveling case, it can 
Ik* carriid scparatelv as ll folds lualh 
Into a siimllHP leather (Uk* us plUund 
In the illustration TIu idea of Ki»nc* 
saving In traveling cases has also been 
Incorporateil In traveling bags for nun 
or women 

New Motor-Wheel Doubles Usual 
Air Space 

T he comfort of traveling In. a moior 
car diiiends nialulv ui>on tin air la 
pucltv of the inner tulie on tlu wIus?N 
The mure air tlu tube contains, the 
better It w<MiId be able to danqi out all 
oscillations and shocks 

A lirltlsli Inventor lias farfecUd a 
new motor wheel vvhlih has twice the 
usual nir space even light cars ftttid 
with Huoh wlusds, It Is stated, will Iravtl 
as comfortablv and hold the road as 
well as well sprung ( urs weighing tw*» 
tons 

The new Inner tube has a crt»KS wh tlon 
like the Flgtire 8 Hie upfsT half of 
the tube lien Inside the tlu as usual 
while the lower om Is a<commodat< d 
within the lilsk wheel Mne bolts hold 
the disk wheel togitlior, and win re th< v 
puss through the tube pieces t»f niWier 
have be«i vulcaniwsl In, to take the bolt 
holes. In this wav an absolutely air 
light Joint is assured 
To lit the tube lo the tire, or to dK 
mantle the tire nnd tube, tire levels ei< 
are no longer needeil By removing tin 
nine nuts, the outer disk comes off ami 
tube nnd tire run be taken out quitv 
easily The air valve projects through 
a hole In the disk wheel and Is eaalh 
accessible As the Inner tube Ih no 

longer confined within the tire, but W 

portly In contact witb the *teel disk of 
the wheel, all heat generated In the 

tube, while the ear la running is car 

rled away bv the cool olr acting on the 
rotating disk wheel, A Itmger life of 


both fire und tube Is In this wav ensured 
Owing to the great ulr c'tipacitj of the 
tube much thUker rubber walls can be 
used, making riio tube mrtre nearly punc- 
ture pHiof than it lias beam, and prevejit 
Ing Huddc*n bursts 

Testing Gasoline with Molasses 

I T has bc*en discoven d that molasses Is 
extremely useful for detecting the 
presence of v\n1<r In tanks of gasidlne 
Water Is, of course, heavier thoji gnwv 
line, and it will alwnvs Mnk to the lx)t 
tom of (111 lank In making ttie test n 
wooden stick Is <oate<i wltii molasses and 
this Ih pushed down mto (he suKiiOoted 
gasoline The pum)llue doc*s not affwt 
tlie hivcr of molasses In any way but, 
when water is enrounteMMl the coating 
comes Mwav from tin stick I bus when 
the stick Is wltlidrawn U Is not onlv 
|S)HHlble to see vvlietlor wuUr Is present 
but the mtmil amount is plafniv sliown 
bv the hclglit of tlie bare 81*01100 at the 
bottom of tlie sti(k 

A Packing Case with Possibilities 

A ROOM in tlu urtliWIn! kindling 
i>UHim*sN In Indl(at«^d liy the ai)|H?ar- 
ance of a new piuking 1 h>v which Ih said 
to b« ind( s( ru< tibh 

In om w**ck sl\ Jiundnsl tliousand 
Amerlran rnllwav tars arv loiohd with 
what Im tailed packagt freight most of 
it IntloHid In wtHHl 01 wood sulmtitute 
(smtalnera vvhldi afler tmt train trip go 
Info tlie furnace like shadnich Mtsach 
and Abednego, but not like them to 
< merge* unMrathed Rctw(*en <uH^sKth 
nnd one-H<\inlh the total lumber pro 
dudbm of tlu Dnlteil Stalm It Is esti 
niHUsi nuHts this fli r\ fate after a 
career In tlu form (»f pm king caws ns 
brief as that t»f the silk worm vvlthouL 
having hehliid if unv thing more valu- 
able than ashes 

Conservationists have been working 
for ynira to redme tlu mortulJtv nf our 



Making the toilet accesaories take 
up less room in the Kuit case 


forcHts, In tin n* w l>ox it apisiirs, they 
have found a iKiwerful ally The 1h>x, It 
Ih true, 1» made of wood but not of wood 
dcstlntHl to a few wicks of work and 
then extinction I lie wimkI that goes Into 
thiH l>4>x has a long and honorable ex 
Utenee liefort 1 1 oi»mpn ruble to th it of 
which a hoUKc is built nnd not limited 
to Hervico in u niugh slf< It can and 
probablv will travel from coast to const, 
from gulf to gulf to Punt a Arenas 
Kanahatka Oiietowm (aJnitta then 
full of venra, It cun ngard tlie furnace 
UH a t renmtory and Us nslu s worthy of 
preservation In un um 
The SlanicHe twins High ( ost of T Iv 
Ing and nigh t^mt of Distribution, In 
HOimrubly Jnlneil, view the now box with 
alarm Klimhintion of waste of lumber 
Having of stowage kiwcc privmtlon of 
pilferage, redmtion of claims against 
carriers for loss and dumnge are In- 
cluded In the boxi program It hnw no 
nails for thieves to extract no fragile 
ponela to fracture and when It Is re- 
turning from the commercial front or 
enjoying well eameil rest It folds into 
almost Insignificant dImenHions, lowering 



Putting more air under the car than 
has been poauble heretofore 


ilH traveling and storage expenses to ft 
iiiinimum 

Like nil ntrong tilings Ilie b<ix Is sIm 
ph Madi of unbreakable Isiards with 
rlvi tted hinges It tan tic cxmtrncted to 
one i ighth Its hcivIcc sDe Inslantiin 
eoiislv Om tviH now In usi four and 
u half fi < t high lolUs to a height of six 
and a half Indus and eight folding boxes 
can Ije stow t d Into spuc< imx upled by 
one non folding 1 hi\ Tlu sl/c of Ixix, 
howevti Ih not llmltMl to four feet high 
PlanoK alrtady arc Hhipptd In them and 
automobiles and cumbrous machinery 
can lu 

Tlu Urst cost of tlu Ixix Ik larger of 
coiirsi, tfum (hat of a picking ease In- 
teiiihd to lie uwmI onlv oms or twice 
hut Its cost divldtd bv the number of 
IHisslhU trips iMssiims not mudi greater 
lhau n (lernian mark or a Russian ruble 
Soim four and a Imlf PhiI lioxc*« have 
been uscsl live vears on one AiiurUan 
railway, and seem to he good for another 
five 

Proflrabk as thiH l»ox huH proved in 
domesth (‘oinmcrce, Us iHdcntlalltles In 
Intermit ioniil track an even greater 
Packing has been one of tlu worHt of 
exiMtrt probh nis Dish in ovtrsens ship- 
ments hv breakage and theft has been In 
mnnv Insfancs s the /Inai handicap 
against Anierbnn shipiK'rK In the keen 
comiietUlon which innkes every cent 
ciuint Miitli monev lias btsn spent In 
jM rM ting jillferngc. prcMif cases for 
forftgm trade with Home suc(c*sa these 
costh hoxcH repnsent an investment 
width must he ret-overed In om use The 
new cases an noi onlv pllftri>nM>f but 
tluv do not have to Ik* pulh d apart to 
get the c-ontenls out when the shipment 
nadicH Us deHtlnatlon Tfiey htivo 
merely to lu unl<H ked und unpnt keel, 
folded and mnt back to tiuir ihjIui of 
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Recently developed machine for cut 
tinjf glaaii 


orlKln to bi utillEod iipiln im<l aKuln 
Tiiev uro proof also uKuluHt t he pro- 
\i rhliil U(wtllM\ of Kt ^\4 (li»re> Tliov 
cim lit thrown (ilT a Hhli» on to a concrete 
(lo( k without tireakint; though that pruc 
tl<*o, in Hplle of Us popularity abroad, la 
not udtiMHl 

Americani/ing: the Ancient Chi- 
nese Game of Mah Jong 

I T IntH reiiinlne<I foi AnierUan Inven 
tlvo talent to MliapUfx the faHclnotUif? 
< lilnoMi ^nua of Mali Jonu, whkh huH 
Rwept the c«nintr\ l)v stitrin Inateiid of 
utlllrlDK Ibe (Uinl)erH 4 inu and eKtiensive 
( lilnoKe ttleH of iKUie and tiaialaa) tlie 
Aiatrlc iinl/od itrslon makes use of 
wafer like tilts simple Htri[>etl silt kn for 
the chips and nt at nuks to hold the 
tiles nnti t<» carry a simple talde for 
U^urinK out 111# sciprt's 

TIu aecompunv Inif lIluHtrutlons jrtve a 
irraphlc dest riptlon of tlie waft r like 
tlhs linenUd h\ Mr Otis F Wood of 
New ^ ork < llv The tilths In this case 
coDHtsl of bhuk and white sheets of 
itiliilolii teiianltd toi^dlar Hit wlillt 
side tarrvlniz tht (hlmse sMulMds of 
the Kamo Recuuse of their lUhtness 
and < ompactnt SH the wafer like tiles 
may Is rtadlh handUnl and the name Is 
imiterlalh speetled up Indt'ed, Mah 
JtinjE is now plu\td fttr rh# sake of the 
Kaiia ralhtr (lian for llie preth tiles 
The racks of this Amorlc anl/KMl Mali 
Itmi, are deslKnetl to hold tlie tlUs at 
the pni|per unKle furthermore the 
fnmt sldt is sloisd sti that the tile Is 
>ruitk>d to iht slot h\ tin hand of the 
phner wltliout his Imxlnu to take Ids 
t ves off th* Kume Tlie t liips ’ are liltle 
strips of celluloid witli simple bands of 
bluik and retl All In all this new j^ame 
innkcH for Knuter concentration and 
better phi\InK, so It Is claimed by its 
ln\entt»r 

'J Im wafer liUt tilts i>erinlt Mali Jonj? 
to lx played MU\whtro — on tht train on 
boanl sldp In Iht lioiiie— v\en w In re 



Salt and pepper from a single 
shaker 


When packed In on attractive bur the 
entire game can be placed In a coat 
fiocket Intentionally, one of onr llltiji- 
t rat Ions sIhiwh the game placed at an 
angle to Indicate that the swaying mo- 
tion of the train tir the Iwat has no effect, 
on the Amerlcnnlwd game of Mah Jcaig, 
with its wafer like tllcw. 

Cutting Glass with a Machine 

L AIUjK mills sheets of glass have al 
jwjivH Usn < ut up Into stnallcr sl/ea 
hy hand, with much exi>endituro of time 
and with unsatisfactory results It haa 
lieen lusssHUPy to score the glass with 
Him cutter on one side and then break 
It under Hils treatment there Is always 
the risk that the under unseopcsl edge 
will c nimble, or even that the whole 
sheet will crack The gaging has pre- 
K<nled dUliculHes, too an allowance over 
the gage rending of from an eighth to u 
<piurter Indi )lH^lng been necessnn 
A Newark irmniifacturer now offers a 
iiuiclilne for cutting glass, based upon thi 
new prim Iple of ^ coring It on Ixith sides 
This lulls fur two cutting arms two 
cutters and a spring held adjusting nut 
for Insuring e\en pressure against both 
sides of the sheet ns well as for sep- 


baa been used up In trying to me^ them 
One of the things that we haTe not yet 
eeen U a really simple, really adequate, 
preventive of theft of the car Mr Jena 
Netaon of Loa Angelee abows us, how 
«yer an unusually clever attach upon 
this problem , and unlike the majority 
of clever inventlona In this partlcnlnr 
direction It Is decidedly simple In opera 
Hon and apparently, would certainly 
betray the fact that a car had been 
stolen, If It did not actually lead the 
thief to try his luch with another vehicle 
Mr Nelson would build the license 
plate In two stories, with the first three 
digits (or less, or on some New York 
cars more) In the upper row and the last 
three In the bottom line He would thus 
bu\e a Khcot of metal large enough to 
enable him to cut out, from its center 
a # In itlur or rectangular piece of such 
size that Us nheence w#uiUI surely be 
noticed This removable piece would 
screw in by u simple thumb-screw de- 
vice, and In this coDnectlim It ought to 
be pointed out that the difficulty of de- 
taching a screw Huit has been in the 
plate for 305 days does not measure the 
ease with which the screw would come 
out If Us remoNal were frequmit We 



Thick heavy ( hinese tiles of bom* and bamboo, compared to the American 

wafer like tiles 



The Americanized version of Mah Jong played with wafer-Uke Hies and handy 
racks This game can be played anywhere, even in the swaying boat or train 


aratlng the cutters for Insertion and to- 
movul of the work. Breakage is ellm* 
Innted as ihe sheet thus scored at 
Identical lines uu Imth sides come* apart 
lit one# and cleanly whllt the gage 
works to Us true readings, without al 
hiwfino^s FImilU, It Is claimed that 
owing to Hh better rcgulateil and even 
pressure on them, tht cutter wheels used 
on tlie mudilne have from five to tea 
times the life of those used by hand 

Half Pepper, Half Salt 

T his glass shaker for table use con 
tains salt and pepiier lo the left 
of Ihe north Is the {lepiier chamber lo 
the right the salt In the cap which Is 
divided Into two sections, are corre- 
s;tondlng large and small holes One Is 
closed while using tlie other A mix up 
1*4 avoided when llllInK ctmtainers by 
Hie use of a par»er cap which fits eltlier 
sldt of the glass division In a picnic 
basket salt nnd ttepiier will not stray, 
but remain In the shaker 

Marking the Stolen Car Beyond 
Mistake 

T HK advent of the automobile has 
built up an enormous field, previously 
non-existent for Inventive ingenuity 
(k*rtttin simple needs of the motorist 
have vel to be met however, In spite of 
the amount of time and white paper that 


know lots of people who remove dis- 
tributor arras, coll boxes, etc , fnnn 
their cars when leaving them unat 
tended we can’t see why Mr Nelsdna 
prcx*edure isn’t Just as easy Ills only 
barrier, apparently, Is the necessity of 
kelllng hla Idea to state licensing bodies 
rather than to the Individual user 

Specifications for Electneal 
Instruments 

U NFORTUNATKLY, national stand- 
ard siieclflcatlons have been better 
a|)pre<lfiled abroad than In the United 
States In the case of electrical measa^ 
ing Instrumcnto, for instance, British 
si>e<lficattonB were adopted In 1900, 
French in 1921 , and German In 1922 
Realizing the b^mefits which would ro- 
auU from national HpecIficHtions for elec 
trlcal ineitKurlng Instmmenta In the 
United States tlio Bureau of Standards 
has been striving to get consideration for 
the subject In this country It has trans- 
lated Uie French and German speclfica- 
Hmis and sent copies of jthem, together 
with the British sped flea tioos, to Amert 
can makers and large users of electrical 
ine*^niments. 

In cooperation with the Instruments 
gnd Measurements Committee of the 
American Institute of Blectrieal Bngir 
neera, a personal canvass of the Instru- 
ment makers of America hoa been made. 



Theft- proof license plate— whan yon 
leave the car you take a piece of It 
with you 


Tlte results of this canvass show that a 
majority of the makers are In favor of 
standard spcctflcntlMiB and Indicate the 
deslrahnity of having tentative spedft- 
cutluDH prepared to nerve ns the bagls for 
further diNcusslon Such a tentative 
sjaH Ideation was prepared and preeented 
last June Further progresy In the de- 
velopuient of American Mtandiird spei Lfl 
cottons win be based on the comments 
and Muggestlons which will be received 
from Instnuuent makers and users. 

The Adjustment of Automobile 
Headiichts 

T HK necessltv for improved motor ve- 
hl< le headlights is generally recog- 
nized and the Illuminating hkii^eerlng 
Society liHH #leveloi>ed satisfactory meth- 
ods of test and has obtained a great deal 
of data on candle-iiower requirements 
and dlstrllratlon These I B. S speelfl 
cations, RB they are < rIUmI, have been 
apt»rt)ved by the Society of Automotive 
Engineers for regtilatory purposes. How 
ever even the best device obtainable will 
not be satisfactory to either driver or 
pedestrian unless proi)erly adjusted 
To help In educating the motoring pub 
lie 10 the necesNitv and advantages of 
proper headlight adjustment. Hie Bureau 
<*f Standards has assigned an engineer 
to work principally on this #>ne pntblem 
The Bureau Intends to cooperate actively 
with alt agencies Interested In securing 
Iroprovement in beadltghtlDg. 

A Disappearing Window-Guard 

A n Interesting window-guard la of- 
fered for use with double-hung 
windows, to prevent ingress of maraud- 
ers or egress of the baby while the lower 
sash is up. TThls guard U attached at 
the bottom rail to two rods extending 
upward through grooves la the side rallA 
It may be detached only from Inside the 
window, by operation of a liandle on 
the top rail It U so constructed add 
attached that when the lower sash ts 
closed, the guord ts carried down with 
It, into the space below the sill, and ont 
of sight from without 



Neat wMl atirsetive window gusM 
•( r tc Mi t Mm mm ittm vidhfa 
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^ ere *$ a 


Radiola 


oMew and Revolutionary 
Radio Achieveinents 
in the Kadiolas 


Jbr every purse 


R ad l oto IIU vi Improved 
two luM rcc<tv«r of ■ntenni 
type Mtultlvs and Mlectiv* 
CimpUl* with two 11 
Rtdlutniru ind hMdphone* 
CrverYthlrig eanpt b«cttriei 
and inmnna) 


RotUoIa in Amplifier 

Two tubt baUncad amplifier 
forfUdloUlII indudlngtwo 
Riidlocroni WI>11 930 



ReuUola Super^VlIt 
— an improved 
Super Heterodyne 
Selective and non-' 
radiatinfi Withnoan-- 
renna and no ground 
connertion itreceivcs 
far distant stations^ 
even while local one* 
are operating Loud- 
speaker built In Com 
with aix IJV 199 
Radiotron^ — every- 
thing except bactcriea* 
$425 


$35 

65 

100 

150 


$206 

220 

245 

286 


$425 


Thli jtmM 
of ^naUty 



pntsaian 


It is ImpoMlble to give here 
full description of these revo- 
lutionary new sets. Send this 
coupon for an Illustrated 
booklet that tells the story 
completely, with deuUod des- 
cripdon of every set. 


( jInhv) 

Kadiota III a wKi h I* RsUkla HI and Irs 
bsianerd sntpUftrr uulcic In m^iabinet 
including h ur WD II Radii (n ns head 
phones an i Radi >la Luidspcalier (either 
type FH Of U7 1320 ) tvcryihm* caiepi ait 
tenna and iwttefief 9100 




(abmm) 


Kudltda Sm^ Heterodyne (neiond harmonlf) seme *» 
Super Vin but lemUKrtalle in mahottany fiiiithrd (.alv 
lift with separate Ra hola Lou Ispeaker of either type 
With six UV IW Radiotrom but with 


FH irUZ 1320 

out haftrrleii 

Same a« above but without Ra h 


^9 or Loudapeaker 
$220 


(belou ) 

Radlofa Refcno^ex ;i modified Radiola X 
In mahoiianv lal inrt with extemal hxid 
ipeakcr With lour WL 11 Radiotron* and 
Radit la LoiHspenVer iFH ur UZ 1320' but 
IcM hatienrs and antenna $206 

Same as al ove but without Radiotrom and 
Loudspeaticr l>attrnca c r antenna $150 








(ohovf) 

Radiola X— ultra refined receiver of the 
antenna type icirctivc and non radiating 
Remarkable for distance reception and pcifn t 
np^uctlon BvilU In new type loudapeaker 

Complete with four WD if Radiotrom -- 
everything except batter lea and anccotia 


In 


IIj 



133 Broadway, New Yofk 


Radio Corporation of America 

Sales Oficem 

10 So. La Salle 8( Chicago lU. 433 CaUforaia9c.,SsnFrmticlsco,C9L 


RADIO CORPORATION OP AMERICA 

233 Broathrav, New York ^ 10 So U Selle ^ . Chlceto. lU 

03 CsUfomla St San FrancUco CaL 
Dept. 123 (ArWniaoficenea^yoii ) 

Plnae send me your ore free Rsdlo Booklet. 


Street sddeeai 


esL- 


R F D 


Radiola 


Si 




geo U $ PAT OFF 
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Marshaling the Telephone Forces 

In the simple act of lifting the telephone receiver from its 
hook every subscriber becomes the marshal of an army At 
his service, as he needs them a quarter of a million men and 
women are organized in the Bell System One skilled corps of 
the telephone army moves to place him m talking connection 
with his neighbor m the next block, in the next state or across 
the continent Another hif^ly trained corps is on duty to keep 
the wires m condition to vibrate with hu words Still others 
arc developing better apparatus and methods, manufacturing 
and adding new equipment and installing new telephones to 
increase the subscriber's realm of command 

The tcrram of the te1eph<me army is the whole Umted States, 
dotted with 1 4,000 000 instruments, all within range of the 
subscriber s telephone voice Even m the remote places this 
army provides equipment and supplies Its methods of opera- 
tion are constantly bcmg improved, that each user may talk 
to his friends with increased e£Eaency Millions of money are 
spent in its permanent works Yet its costs of operation are 
studiously held to the minimum, that the subscriber may con-* 

Unue to receive the cheapest as well as the best telephone service 
m the world 

The permanent objective of the Bell System army is to meet 
die telephone needs of the nation — a hopeless task were not 
its command umhed, its equipment adequately maintained and 
Its personnel trained in the latest developments of telephone art 

American Telephone and Telegraph Company 

And AssociATto Companies 

BELL SYSTEM 

On* Policy, One 5y«t«m, Untvmr»tU Sorolco 




RACINE DUPLEX BAWD SAW 

AnnttMT Rftm cuviof muhiu tlwt will mv* roa Uom 
ukI mitml anything •oft 

it^«f or wtooi £wr to local* wlwrc yoa want it 
Vihc i taoalMi. ball baanna mouaM y ' 


wh«l» I 


w i taoalMi. ball baanna 
acetyacy — bUdN lari 
toany howa loitM A 
danwiuirBlion wvl cob 
viaec yoa 

Uw H S 

Wood and Molal Bind 
SawBUdeaaad Raeuw 
H S Turn 
•tan Powtr 
and Hand 
H*clt Saw 
BUW 

Thi* a a TiaeJm 
S nwlo/ culMnff » 

chin* /of cucor 
mfm/rtmint 


RACINE TOOL & MACHINE CO 
Dopt B Raciao, Wi«„ UJ5 A 
STANDARD THE WORLD OVER” 



The facilities of a large ma 
chine shop equipped with 
an extensive variety of tools 
IB offered for production of 
mechanical devices on large 
or small scale 

CONSOLIDATED 

SHIPBUILDING 

CORPORATION 

Morrli Height!, New York City 



it the pfomindation of ^ 

Ij^cWta.ttw ^thtMo^puuHngward thek^hw 


WEBSTER’S NEW INTERNATIONAL DICTIONARY f f 


I 


contmnsanacam^.fWl anewer 

1nd»A Rapar EdUiOft# a&C MClNUAMCDUSprfal«fMd 
WrUo f<K H>a<imari pjgaa , p tea* ot-c •nd FOefc fwcWat- Mopa pat - 



The Scientific American Digest 

A review of the technical and trade press, consisting oj edrstracts 
from leading articles announcing the newest devtiop- 
meats m industry and engineering 

Ksfoct re/crencff to the iourcet frotn which these abstracts and guotatuint are made fellaw 
each abstract, the numerals referring respectively th the volume, number, and pages occupied 
by the onginal ar/*r/e in order that those who msh for further data may refer to the 
ort^inoh Other iHocMh appear elsewhere in tWs issue 


Automotive 

Some Surprininff Re«uU« were the out- 
come of tCBtn made oy n British motor truck 
oper«tiuK coinpHiiy on a number of lubricat 
iiiR oiIr in Rcrsice The teats were an effort 
to hml out whotber or not it is good policy 
to buv an expensive oil for commer<.iRl work 
After tiio testa it was RivLn out that tlto oil 
that coMt the least and gave aatisfactory re 
muUh vtould be the best oil to use The 
inethml adopted for Ustlnx waa iitrftight use 
In a new or recently overhauletl engine on a 
\ultiile In ordinary everyday work. The en 
giiuN wire run for six montlia covering up 
to 24 0t)O miles Ev» ry effort was mmlo to 
I)rt\iul iH^tting up unusually Ideal eonditions 
for the teat* — the oils 'Were osotl as oil* are 
iiHid ill coininercial vehicle* where ideal con 
dltloiiR are not usually attainable It wns 
found that tia a result of crankcase dilution, 
tht oil viNroeiit> generally drops during the 
first two mriiith* and Uien remains pme- 
ticiilly coiiKtant It Is also state<l that there 
was no ueeeHsary relation established 1^ 
twieii fliiHli itoint and volatility An oil hav 
irtg a high evaporation value w<mld be un 
cconomlt ul in use The eonditioii of the 
crankraue nus fonnil to be much cloaner 
vthen nlnmiuum pistons were usetl u* those 
keep ciMiler than cast iron and thiia do not 
etikt the oil on their under aide SItatc 
mentn art frequently made to the effect that 
certain brnntia of oil owing to their superior 
friction mlucing qualities, will enable a 
hightr mileage to bo covered per gallon of 
fiitl From the reconls of the seven oils 
testiHi thtro would apiKinr to be very little 
If anything in the argument for commerdol 
vn>rk — ^utomotfre Ind , bO 1 3 pp 

The Epicyclic, Two-Speed Drive, simi- 
lar in Home rospoets to Ibat used on the 
Ford I or haa been adaptetl to the stock 
motlels of a prominent Oermaii car The 
opltvclic gtnring 1 h brought into play by 
means of brake shoes which expand against 
one or other of two drums the braking 
effect being internal expanding instead of 
external oontractJng — jiafocor, 61 14d6, 
Ip 111 

Pink GaaoHne may replace the water- 
white in UM today if the public con be eilu 
catetl out of the whim for white * gas '* Tito 
idea is not exactly a not el one to the oil 
reflatf for even now the gsNolino exported 
to certttin countries must be conspicuotuily 
colorwi also during the war the ormv jind 
navy adopted a somewhat similar scheme for 
identifvlng the “fighting grade” of aviation 
fuel A predominating proportion of gaso- 
line however, Is reftn^ water white simply 
because the great automoMlc-drivltig puldto 
ban been taught to accept no other grade 
Tliis is not the rraralt of a deliberate cduca 
tinnal campaign on the part of the petroleum 
induMtry rulher it w a condition morn or 
less forced on that industry by comp<tirion 
The public associates color with impurity, 
and tho easIoHt way out for the oil industry 
wns to chU on the chemist and chemical on 
glneer to take out the color The desired 
result has been attained remarkably well, 
even though the process hoa undoubtedly 
nddnfl something to the cost of the product 
niul nt tho same time actually lessened it* 
performonce value In order to satiafy this 
whim of the public for water white gaaollna, 
the petroleum refintr has consented to maka 
the saerlflec — Vhem and JfsfoIL 
20 27 

Last Year’s ProfreM In Antomotlve 
Design AS shown nt the New York Auto- 
mobile show The new high turbulence type 
of combnatlon chamber 1* actually reanlHng 
in higher mean effeettve preoRuros The in 
creased rapidity of eombnstI(m has resulted 
in materially odvaneing tlio peak of the ex 
paiision curve, Mean effoctlve pressures of 
100 pounds per square indi arc becoming 
common in passenger car prsctloe, and tbs 
high turbulence combustion chamber is re- 
sponsive for this In HP small degres. Nearly 
I every new engine brought out during the 


past year has had this feature Included In 
its design In all the new oars a real effort 
has been made to make the passages uniform 
betucen the oorburater and the cylinder In 
HtcAd of easy bcnfki and curves In the manl 
fold, which tend to allow the globolos in the 
mixture to segregate and deposit on the 
walls, square sections and abrupt turns arc 
being nofti to agitate the mixture and thus 
to keep the fuel globules in suspension 
Tiirbnlonoe in the manifold is regarded as 
Imitortant, Just os It is in the combustlnn 
tluitnbor, but for a different reason In the 
manifold It Is to keep the charge in sus- 
jKUHion, while In the combustion chamber It 
Ih tu increase the rapidity of combustion 
Uiglirr outputs without unreasonable com 
prcMooii rados havo been secured by a com 
binadtiit of better manifnldlng or diatrlbu 
tion, better combustion -oh amber shapes, ra 
duceil f notional horst power, bettor balance, 
lighter recipn»cating parts, larger valveo, 
and a wealth of small reflnementa. The 
engines are more Nightly because of the clean 
ing up of the exterior Finally, engines are 
much more durable because of greater bear 
ing aroiji, the lighter streoaeo, and better 
materials — AtefonvofitM /nd., 60 2, 8 pp , 111 

Civil Engineering 

An Experimental Rubber Pavement 

laid in Singapore has Btootl up in remark 
able condition against heavy traffic The 
space used for tho roatlway test is 80 by 16 
feet (60 square yortls) and the paving was 
put down July fl, 1022 ITie blocks are 0 
inches lung, 8 Inches wide, and 8*4 inches 
dcip, and are formed of a hard basic com 
[K>un(l with about throe-eighths of an inch 
of rubber capping dlroctly vulcanised on iho 
three inch width of face, and without iron 
clomps or other mcchaDicol attachments 
They are laid on a bIx inch concrete cement 
buso and the test area is inclosed with gran 
lie blocks ITp to tho end of November 
1023 it is estimated that fully 300,000 tons 
of loaded and unloaded motor lorries, wagons 
bullock carts and passenger automobiles 
passed over the rubber pavement, yet clom 
yxaminatiou revealed practically no wear 
In only ft couple of spots was any movement 
of the surface remarked, and that was a 
trifliffg forward creeping, due probably to a 
Mlight pressure from the granite curbing 
‘Tigris of slipping or skidding were lacking 
even though the pavement is subjoctod to 
fast and slow moving trafllt^ and heavily 
laden lorries and wagon* pull up and restart 
upon It Tho roadway 1* expos^ to the fnll 
rays of the sun and the rubber kroa has 
had no special trcfitment since being laid — 
India Uubher World, 60 4, >4 

The Building of a Railmad Acrota the 
Sahara has been approved bv the French 
government and the only thing that now 
stands in the way of the actual aocomplish 
ment of the project la the formulation of a 
law by the chamber of depntica It Is ex 
pccted that building of the trans-Sahsran 
ratlroad will take seven or eight years It 
will connect Oran In French Morocco, with 
Wagadugu, capital of the province of High 
Volta, near the Gold Coast StretriUng from 
the Mediterranean to the Ntfor, passlnR dl 
roctly across the immense wastes of the 
hitherto uDconquered deserts, the trans 
Saharan line will be an soblevement almost 
as important m the trans Siberian tOad. 
Not only Will U be a work of great strateglo 
Importance, by UnkiTig up two widely eep- 
arated parts of French West Africa, but 
It also will be of vast eoensmio vslue^ fArili 
tatiug the transportation of exports to Mor- 
^■eUiee, An interesting feature of the pro- 
poeed traDs-Ssharan railroad U that for tbs 
moet of the distance of 1780 mOes It wiU 
neeeesary to mu plfw lines or maintain a 
conduit syatsm of some sort, cooneOring with 
deep artraian wens, to ineura an ever avaB'^ 
able water supply France wlU gaiu d ir ect 
and aoay oeceaa to a roohn in treat ornttol 
AfricA with ririies hott^ tot wh ed ay pnsant 
(Costhraed cm pof* iw) 
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Then, a tug of war- 


now, a 



HEAVF, hoi In the old days eijrht 
to Bixtecn men were needed in the factory 
to pull a •injfle telephone cable core into 
lead pi i>e8— which, doUlcfcd together, ft rmed 
the iheath A ilow and iabanoua taak. 



HOW irs DONE TO- 
DAY Now two men can 
optnte the machinery which 
■ppliet molten lead to the 
cB^ core to form a contin- 
uotM corertng Thete two 
men cow more cable than 
the thrteen did the old way 
—and what'f more, they do 
It better 


T he pictures show the old and the new 
way, as applied to two manufacturing 
processes of many thousands in our factory. 

Better work, quicker work, and yet with 
fewer men needed for each job — progress like 
this marks the history of Western Electric as a 
maker of telephones. 

Improvements of this kind have made pos- 
sible lower costs of manufacture and vastly in* 
creased production, and here you have 
two reasons for the vast number of 
telephones in the United States 
—more than in all the rest of 
the world. 


MOLDING TRANS- 
MITTER PACES the 
old wty The bmi 
(nickcl-pUted) fice of 
the telephone irmnimitter 
wu w ft CMting 

Another cate of many 
men producnnf t imall 
output— with much of u 
failing to meet the high 
■Und^ required 



THE TRANSMIT- 
TER FACETODAV 
Now It II punched out 
of a brm«» itnp One 
man produce! ra ire tl an 
tile crew of ycilr d jr, 
and with a fw highrr | rP- 



centftgftofperfectiicccft. 

WtstmtEUOnc 

SIMCE 1869 AKERS OF ELECTRICAL EQUIPMENT 
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When the Wrecker Comes 


Motorists 

Cirry « BMline Autow 
line tn vour cat end 
•afeguerd your apare 
tire with Powemlcc! 
Autowlock Both ere 
mede of Y cUow Strend 
Aik your ecceiiory 
dealer 


Powerful steel cables soon clear the way for 
traffic They roll the badly damatfed eauip- 
tnent to one side and lift the balance back on 
to the tracks 

It’s lirueim^ work that calls upon every ounce 
of strength and stamina the cables possess 

In Yellow Strand Wire Rope these qualities 
are found in generous quantity 1 he Strand 
of \elhw IB the maker’s mark that prevents 
you from using a weaker rope when Yellow 
Strand strength is demanded 

All standard grades of wire rope, for all pur- 
poses, are made by the makers of Yellow 
Strand Specify them 

BRODERICK & BASCOM ROPE CO. 

<805 N Firtt Slr««t, St. Looit, Mo. 

Bnmctm N«w T*ii iwl SMtdt Factaiin St U4i aW Sutdi 

AuthomufJ in aO induatnai L(0€althm9 


^fellow Strand 

WIRE ROPE 



Catalog FREE! 

Send lor th* MONARC H Lub« (^(Klot—fuSly 
llluBtratcd-^very typ« engine Lathe up to 30 Inchea 
■wing lllutirated here u the MO^AUCH Jr 
1 atkr — an accurate compact trouble proof lathe 
fnr Inventon Ekperiipvntera Mechanlca and Auto 
Rapalnocn. Fully equipped a«al*qHlck changa 
^ ^ m ^ Sear — auto 

Atao bulk with bed laottbi^ttp to S feet. Made 
la il*liich awlM too at allghtly bigber price. 

THE MONARCH MACHINE TOOL CO 

430 Oak Street SIDNEY, Ohio 


3270 

ft. bed— wHIi 

beech leva 


It’s Easy to Build Things 

Whea your ripping groovlDg, mitering rabbeting, aandlog drilling, 
griodlag and naany ulbcr operectona are done on 

Boice-Built Bench Machines 

Saw»*-Orltlr-Johi«er*-B«»d Se 



Boke 
Pony 
Bench Saw 


The Bdeo Pony Bench Saw a^wn here b a < 
pact, low-oow preoialM tDachtne of aU in«al coa 
aiructJoo Sawf arock. Dadoea H' » Mi 
Eerily drieea by K or M h p motor Top lO* z 12 
Anochca to any nght aochet Sold on guarantee 
of aerlabcrioD or mooey rofuoded 

Sr m.urrtt'tisgs'a'ifcsi 

W B * J E. BOICB 
iTse<u 
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(Continued from page 
The ministry of ooloulot foreeods the postl 
bility of convertiufC a dry but fertile area 
of approumutely thro«-qnarter uUHon aquarc 
mile* into fruitful regions, ranking with the 
vfllleya of the Nile or the Eupbrntea This 
viiat extent of virgin land is looked upon as 
potential granary for France making her, 
with thn aid of her colonies self sufliriont in 
all respects Three problems face the rail 
road compnniis to be formeil One ts the 
menace of bandits, wiikh the government 
bcUfivea can be euidly solved The second and 
third diSicnltlcs are sund storms and tor 
rential rains which occur at regular periods 
-Railway Hev 

R«xencratWe Braldng Testa of an elec- 
tric liicomotliB wire modo nt Erie, Fu , for 
the Mexican liallway The electric w ns 
pulled by n mikado type steam locomotive, 
equipped with boosttr, aui)erheater and all 
other improvements, mid operated by a 
plckefi crow During this teat the electric 
locomotive, conuecteil to send power back to 
the line was hauled bv the steam unit at a 
8p«o<] of about 14 miles per hour, the steam 
unit operating at full capacity As high us 
IHOO horsepower was sent back into the elco- 
trical syMtem at one part of the test — Rati 
way Rev ,73 J4 '*1 p 

Saving a Concrete Road — A method of 
resurfacing concrete roads which have be- 
come worn by constimt and heavy traffic, 
and which may claim the attention of engi 
neers, is dcHcribed in Mfrs Ro<H)rd In 1d1H 
the road from Rumble to Moonshine Hill in 
tho heart of the Humble Oil Field Texas, 
w«* paved with oonert-U ^rhis road Is sub 
Joctcil to the uRunl heavy oil field traffic 
and by the aiimtm r of 1020 showed such 
ropid wear that the county commissioner* 
decided that It was necessary to resurface 
the road ininiodintcly Suffidont funds to 
apply a two inch hot mix bituminous Burfneo 
were not nvuilablG and it was necessary to 
lay Honn thing cheaper Inverted penetration 
using trap n>ek and Texaco No 250 asphalt 
WHS Hihttoil The rond was swept clean and 
one half gallon of asphalt per square yard 
was applietl with a pressure distributor 
The aspliull used is a very soft grade, having 
a penetration of 2.^ to 300 at T7 degrees 
FnhrcnhelL It adheres to concrete per 
foctly cspertflUr when the surface has been 
roughened by traffic The asphalt while still 
hot, was fsiverwl with trap rock one inth 
to ouo-qunrier inch in sixe a cubic yartl 
of stone wivering approximately forty five 
square yards The surface was then rolled 
lightly to set the stone In the asphalt and 
fnimodlacdy open to traffic. The road has 
been subjected to very heavy traffic for three 
years since this surfacing was applied anti 
now is in excellent condition, os is clearly 
shown by & photograph taken three years 
after the completion of the surfacing Job 
The surfacing has adhered to the concrete 
perfectly and there has been no sign of 
shoving, rolling or rutting This method 
of resurfacing a concrete road Is recom 
knended where sufficient funds for laying a 
hot mix bituminous surface aro not avail 
able. 

Electrical 

Centralized Combustion Control has 

been developed to govern boiler plant opera 
tlou clectricuHy Tn oiu system doscrib^ lu 
Power (50 i), as uppUod to stoker fired 
builers, the forced draft fans, stokers and 
lnduce<l-<lraft fans ort driven with dlrv-ct 
current motor*. The speed of those motor* 
is ooutrolJiyl by an exciter motor generator 
set, the \oltagi of which i« arijnstod from a 
master regnUtor which gives the initial im 
pulse If nn increased loud is thrown on 
the turbine this will cause an increased de- 
mand for steam and a drop in the steam 
pressure, which will cause the master reg- 
ulator to operate and move in a direction to 
cut resistance into the field circuits of the 
exciter generators, thus causing the voltage 
of these machines to be reduced The re- 
duced voltage applied to the field of the 
stoker and fan motors weakens tbolr field 
and cavues thorn to speed up to supply the 
proper amount of fuel and air to carry the 
new load On the other bend, a reduced 
load on the turbine causes opposite effects. 
Thus the tnostor regulator causes the whole 
boiler plant to respond automatically to the 
load. 

The Iftter-Scandinavian Power Frojeef 
hae been reported on by a commlsBlon ap- 
pointed by the governments of Denmark, 
Sweden and Norway Tt is belle vod that 
within ten or fifteen years the power demand 
in Denmark wUI probably reach 000,000 


kilowatt honn a year Power woold be 
transmitted directly from Norway to Den- 
mark through an 80-mile cable in Skageraok. 
The plan calls for three single-co^tietor 
cables, each insulated for 110,000 volts to 
sheath Dne of these would be a reserve 
cable, although normally running in parallei 
w ith one of the others If three-phase trans- 
mission were used from Norway to Den 
mark, a ]T2 000-voU line would be erected 
along the Swedish coast down to Helatng- 
borg, on the Straits of Oresund Since at 
present cabloe cannot be operated safely 
above 50 (XK) volts. It would be necessary to 
step dowu to this voltage before crossing 
to I>nnmark. An alternate sobome therefore 
has been worked out, calling for an aerial 
vroftslug 200 feet high as a minimum over 
the Btralts. Two spans would be needed, 
each 75(X1 feet long and carried on 650-foot 
high steel towers The conductors would be 
240 square millimeters (476,000 drcolar 
miles) extra high-quaUty steeL — 

World, 82 10, 2 pp , ill 

Forty lighting Inteniitles In One 
Street is the experimental answer given 
in tangible form ov the city of Oevelond to 
the unRottleil question as to how much light 
and how disposed constitutes good street 
Lighting Forty separate lamp circuits were 
set up in A 2(X)0-fuot sectioii of a typical 
CMevuland street, CH<.b circuit illustrating a 
definite prinriplo of correct illurainntioa Tn 
a lighting sinse, this coMstiiutcs virtually 
40 strootM in one Liamps ranging from 100 
candlepower to 3000 candlepower In sixe, 
with epnnnga from 76 feet to 900 feet are 
mounted nr heights from 11 feet to 26 feet 
Tho location of tlic unltii ranges by four 
success! \t steps, from two feet back of the 
curb line to the centor of the Rtrcet. bracket 
arms being nse<l This is the only place in 
the worM where an instant comparison of a 
wide variety of lighting effects upon the 
streets cun be made One purpose of this 
unique installntion is to afforvl a ready 
means for study of lighting effects under a 
variety of conditions with a view to ob- 
taining some clear, definite information on 
the value of each system Anotbtr use, how 
ever, is brought out when a town or village 
wishes to select u suitable street lighting 
system Generally this has had to bo done 
without proper opiwrtunlty to study tho 
actual inatftllailons in the very comparative 
stwso afforded only by having them all set 
up hi a single street and being able to shift 
from one to tho other and back again within 
so short ft space of time that a really ao- 
ruratc compArison can be made and the large' 
element of personal equation heretofore ex 
Intent, practically eliralnatod — Blect World, 

82 22, 1 p 111 

The Factory of the Ford Motor Co, 

at Green Island, N Y is beutod by hot 
water which is heated by electricity The 
building is 114f> feet long, 120 feet wide and 
consists of three bays the two sido bays 
being abont 20 feet In height and the central 
buy about 35 feet in height. The outer ex- 
IHjsuro of tliU building couslsts of about 60 
per cent of glass ^,000 square feet of 
radiation Is inatullcd Water is circulated 
by motor-dri \ oil centrifugal pumps at the 
rate of 1560 gallons per minute at a pres 
sure of about 40 pounds. Tbe water is dr- 
cuUted through ouo or two electric beaters, 
depending upon weather conditions, and is 
raised to temperature from 135 to about 158 
degrees Fahrenheit The beaters are of the 
elocfrode or water-resistance type, having a 
capacity of 8200 kilowatts each, and are 
operated at 4600 volts three-phase 60 cycles. 
The advantages of eloctric heating are dean- 
linesa, minimum of apace required and high 
efficiency No separate beating plant is rs 
qulred, no fuel storage, ash handling or labor 
Tbe heaters require only occasional attention 
by a Janitor or other attendant. — Power, 
59 2, % page, ill 

LiondDn, as wall as moat of the oitieB 
of Great Itritaln, is almost entirely lighted 
by gas, according to a writer In Bleoiriced 
World 21), and excellent gas Ughting 
it Is. The one drawback to the wider and 
more Intensive use of electricity there if tbe 
lack of standardisation Tbe Brltii^er reo- 
ogntsM that there ahoold be regularity in 
tbe sixes of hats, collars, screws and nuts, 
but when It comes to the voltage and fre- 
quency of hia electric supply, he has tfaoi 
far evinced no interest. Ocmfcronted with 
almost os many varieties as a dog hat fleas, 
the manufacturer U also in a dilemma. Big 
broduetion is ont of the question , distrlbu- 
tloB of supplies is difficult stocks ars as 
numerous as tbe stars, so that costs must 
neceoarily be MsHer In the area of Greater 
London alone um are some 70 generatlat 
statlonst represnflqnt between then 50 
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How mmy products 
are injured hy iron? 

T aking hw “daily iron" in 
the form of a tack or a bit 
of wire struck the Quaker Oats 
Ca 08 being the last thing they 
wanted to happen to one of their 
users — so they now protect their 
customers, and their grinding 
machinery too, by removing all 
iron from their raw material with 
Dings Magnetic Separators 
Hershey Chocolate, H J Heinz, 
and Morton Salt also raise the 
quality of their products with 
Dings. Iron is kept out of Victor 
Phonograph Records with Dings 
Magnetic Separatora 

Th« prvMnc* of iron In any form In pot- 
tary and glMt, Iowan its quality — iron 
usually cauaas dust eaploaions in flour 
and pulverUsing tnllla— iron ruins many 
commarcial matal alloys "-tramp iron 
wracks crushing and grinding mschin- 
ary; tha Dings ramovaa iron in all of 
tha abova Inatances. 

Doas iron lower the quality of your 

{ >roduct ? Than mail in the coupon ba- 
ow — tha bullatina are free 


Dmg$ Magnetic Separator Co 

70$ SmOk SirtH MiUdb**, Wh. 

New York Vandcibllt Ave 
Lm Antfclea S«n Fernando Bids 




MAGNET! 

SEPARAIIO 


I^NQS Magnetic Separators 
are uted In the concentra- 
tion of radium diamond! lap- 
phirca and varioua orea. In iron 
rcclamatlOD, in the manufooture 
of drnga, mode, ammunition, 
baturica, owa. paper Ink ab 
raalvea oelfulold, ftarch and 
aibeatoa 


Send the Coupon 




DINOS MAONBTIC SEPARATOR 4 
7DQ Smith St^ Milwaukee 
Inttrudlona for tending aample fer 
magnetic aeparatlon report and free bul 
lettna 

Firm 

Addraaa 


Alt n 




ferent systems of supply, 24 different volt 
ages and 10 different frequonoips The 
average price of eurrent in 14 Txaiduii 
municipally owned plants varies from ^ Wl 
to 10 58 cents iwr kilowatt hour 34 private 
plants in the aame city Tccenu puynunt ut 
from 3 04 to 11 0 centH. 

General 

The Inability of the German Steel In 
duatry to Reenter World Markets on its 

former scuU in the acur futtin wilt br p ir 
(inilurly marked jf the Pronrh in ord* r to 
pnnidc reparation funds or for otliti pnr 
poses dc(-idt to cnforct- hik'ciuI exiairl ur 
iniiK»rt dutUB c<ml hixes or oth< r foiins nf 
taxation in industry nnd if the existin^^ cun 
toinn bnrrit r between occupied and unotiii 
pled < trnianv Ih < ontinvml The coal 
and metslliirgit al ])ri>du4tiuu nt ila lluln 
am) the finishing indnHtrl<>f and food proMd 
mg n gi<uis uf unoLt_upicd (Jormaiiy tin 
ct^mmercial nttachd [loliitctl out coiiHtltutc a 
natural economic uuit wliost suddt n Htparn 
tiou is lik( ly to mean deprcHston hi^ht i pm 
duetion costs and f^rneral liHincliia.y Vt 
one tinie it was bc1i<vid that tin long <i.Nsa 
tion of stcU tKiiorta from the Ruhr due to 
the embargo and other incidruts of the oci n 
pabon, would result In Inavy dumping wlnu 
pnHsivo resIwtaiKN was ubanduned and in »m 
barrassmcnt to our own export trade T oug 
1» fen piiHsl\L rcsiHtunce was gi\en ni» it 
became apparent liowiver, that the grid 
reduction in normal output due to transport 
paralysis and other causis, and thi voluau 
of prior ordtrs width e«juld not be filled *fl< i 
the embargo bteame cffecb\e in Tanuar\ ot 
this year, would greatly limit tlie stocks 
n\ nilablc for dumping abroad Th< ])ohki 
hiHty of dumping nnd bnuking world prins 
has been further discoimtcrti by thi Inn 
which the occupation niitiionties havf main 
talned on finishcil steel sti>cks iiending ih* 
settlement of tax coal d« livery ami otln r 
questions — iron Af/t, 312 25, p 
The Old Style of Balloon Shaped Car 
boy packed in hay, formerly used for 
shipping acids has pasKod out of existnui 
according to a mtinufacbiper of ehnnn ul 
glassware lu its place wc hate the straight 
side carboy cusUiutie<l wiUim the box en 
tirely with woo<i This change was iiecessi 
tated oil account of tho oxc<«'<lx« breaking 
with the old style carboy and freqm nt firrs 
ansing from nitric acid coming into cmi 
tact with combustible packing mnt< rial 
I T he straight side carboy is much slroiigir 
; than the balloon shape and ran lx nmr< 
n adily < usbloite<l with womlen braces 'Pin n 
have been several designs of carboy ciishmii 
ing usfsl in rei'ent ynirs but the sevi re t‘Hls 
to width they must bo subjected to meet tlie 
stmcificutions of the Bunau of Kxplosi\<s 
Ims cUiniiiutod most of tin ni Thi sevontv 
of those tests will bo apprctlitb d wlnn it 
is explained tbnt one test, cnlhMl tlu drop 
test re<|iiiri8 the carboy to be Idled with 
wat(r and then droppctl from n height of 10 
inclits squarely onto a concrcb floor with 
out breaking The other test cnllod the 
swing test nxiulroH the tarbov filled with 
water to be saspended from a {lolnt 14 feet 
high nnd allowed to awing squarely Hgainst 
a Hidid concrete wall from a liorlyontul dis 
tnnee of 65 inches without bnaking — /fruxv 
WorW 

Another German Invasion of the Chem 
ical InduNtrieH is anticipated by Cfifm 
and Metall Kng (Vol 21) No 25) In im 
editorial In which it in stated Unit I hi 
fall of Stresemann if we can place nllanci 
on reports that come to us from ncriiuinv 
may prove to be the signal for the Girmnn 
chomicnl manufacturers to abandon all hopi , 
of continuing their operations in (lermain > 
Thin does not moan that all Uiemical activi I 
tics will he transplanted, lock stork and | 
barrel, to other countricji It does mean in 
the opinion of experienceil observers th* 
beginning of the migration Ever since tin 
armistice dthgiitlous of Gertnim tradirs and 
financial men have bitn vlHitiug ♦hla coon 
try Lately some of the forecnont of tin 
German industry’s technical cxp<rta hivi 
been Inspecting our centers of chemicid m 
duatry, as well as our water power develop 
mints Bomutlmes the missions of thesi urm 
have been satisfactorily explained at otJur 
times suspicion might easily be attuLlif^il to 
their movementtL At any event it in not 
likely that negotiations for the purchnsi of 
plants in this enuntrv or tho cstublisbing of 
manufacturing subsidiaries will be made 
known to the general public Such a pro 
cedure is not in keeping with methods used 
by the German Industry in this country 
prior to the war, nor with those that hove 
resnlted in the German control of vnriou« 
French and Italian chemical industries. 



Let Columbia Batteries 

tend your heater 


for— 


Heat tegulatxyra 
Motor boat ignition 
Gas engino ignition 
Tractor ignldon 
Starting Fords 
Door bells 
Buzzers 

Ringing burglar 
alarms 

Protecting bank 
vaults 

Calling Pullman 
porters 
Running toys 
Telephone and 
telegraph 
Ligbring tents and 
ontbuiLilngs 
Firing blasts 
Electric clocks 
Radio 


Tk# ColumM^y Hot Shot 

ttMl COM botKry 
atftuhsr and u>aw 



C OSTLY coal makes reliable 
heat regulators worth more 
than ever Reliability begins 
with energetic Columbia Dry 
Cells Wonderful lashng power 
All strength goes into work 
They don’t fret, corrode and 
weaken while waiting In fact, 
there is a noticeable pick-up of 
new vigor Packed with power 
Fresh wherever bought because 
they sell so fast ! The Columbia 
Hot Shot IS right at home in 
damp basements — a water-tight 
steel case contaimng four, five 
or SIX Columbia Cells. Great for 
radio dry cell tubes 

Columbia Dry Batteries are 
sold by electrical, hardware and 
auto accessory shops, marine 
supply dealers, implement deal- 
ers, garages, general 
stores Insist on Colum- 
bias Fahnestock Spring 
Clip Binding Posts on 
Columbia Ignitor at no 
extra cost. 

NATIONAL CARBON CO . Inc 

New York San Francisco 

Canadian National Carbon Co. Limited 
Factorjr and Oficas Toronto Ontano 


Odumbia 

Biy Batteries 

^ — diey last longer 
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HARNESSED AIR 


CARRIES COTTON 2600 FEET ' 

FOR 32 ^ CENTS A BALE 

This application of harnessed air reduced the 
cost of cotton conveying from $.644 a bale to 
$.325 per bale — practically a 50% reductiotu 
These figures are based on a thorough survey 
made at the Mt. Vernon Woodberry Mills, Inc^, 
Baltimore, Maryland. 

Transporting cotton by air is simply one prac- 
tical use of harnessed air There are literally 
thousands of ways this free force can be made 
to serve industry in the reduction of operating 
costs and improvement of working conditions. 

If you haven’t thought of using air in your oper- 
ations you may be overlooking a source of b^ 
ger dividends. 

Nielsen Survey tells in a very interest- 

ing way how harnessed air saves $7,841*60 every 
year at the Mt. Vernon Woodberry Mills. A 
post card will bring you a copy, and no sales- 
engineer will call until you so request. 

Bring Yotir Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Maw 
Camden, N j 


Plant* located at 
Framingham, Mom. 
Berkeley, Cal 


Seurtevanc, Wise. 
GaJt, Oat. 



Enilrwering OfUcn 
ACUnca, On Lo«Ang»le« Cal 
Montraal f Q 
New York City 
Pittsburgh Pa 
Portlanil Or* 
Clndanatl Ohio Kochaater N Y 
ClaTaland Ohio St lx>ula Mo 
Dallaa Tau* SaltLakeCtCy Utah 
Datrolt Mich SanPranclaco CaL 
Hartford Conn Saatll* Waih. 
iDdlanapoUa Ind Toronto Ontario 
WaahlaAton D C. 


Porritn Rrprcxntaria*, 
Sturiavant Rng. Go Led Loodot, 

Sturtovatic Cla Pai^ 

Afuarlcaa Trading Go Thkio 

Amartcaa Trading Co Shanghai 

Chiton Nafllfing and Mach Co Manila 

■ kCo “ - 


Catton NalU Ltd 

H P Gragory A Co Lt 
Blair R*«] A Uo Led 
Waaaalhoaft and Poor 


Honolulu 
Sydnay 
WaUlitgcoa 
Caracal 

— Lima 

Compania Italo Amirlcaaa da 

lAtaartaclon BtMBoa Alraa 

Harkar Johanaaaborg 


W«a*aJlioaft and Poor 
Ganaral Macblnary Co 
Padro Martinto Inc 



Rgthet the Invasion woald be of the oatnre 
of a iMhccful ponctratioo. Bjr bojlng into 
soBM of the weaker ehomlcal plants and 
gradually expanding operations It would be 
entirely positible for the Germans to obtain 
a atroug futitliold in this country before it 
would bi*mnip griir rally known oven to those 
in idmeat fotirlt with tlie industry 

Shooting Oil Weils is now eompara* 
tively KNfe In the post, liquid nitroglycerin 
was tht cxplosiM most commonly usetl for 
dlls purpoNi ItocHuw of its extremi seusl 
IhenpNii to friftlon impart, and heat. It 
is easily ixplmltHl This, since it iKrmlta 
a simpU nit-(ho<l of detonation, ia deairnble 
for nit well sliootiiiK bnt Its irnRitivotiess 
also niitkcN liquid nitroglyrerJn an rxtmnely 
<laiig«*roiis exjduHlNp tu handle and each year 
It exacts a hirgi toll in lixra Of late thpn> 1 
him been <lo\ilopeii a t;|ie of high grade 

S nlatiti nlihh is particularly adupted for 
eep-will KhtHidng HcBiiits equal In e\cry 
respeit to tlioMe Hectireil with liquid idtro- 
glycerln cun now be ubtHined with forpede 
a prtMhict that is plastic and ran hr 
readily ond firmly packeil into the torpedo 
shells ToriKMio gelatin is an explosive and 
of course must be treated iw toieh one 
should always n member that its purpose js 
to explmle It is Imwevcr mtirh safer to 
handle than liquid nitroglycerin and it may 
be transported by any publh carrier in ac- 
eordance with I r C regulations —A’lpfo 
siccjf K»{f , 1 a 

StRtHirKlIniC has becomo a reiculAr buai* 
ness. It bos reiiche<l a point where buatH 
cngagiHl in that actl\ity have nrraugeil for 
return oargtkes Tobacco and otiur comtnodi 
ties subject to imjiort duties and txdne taxes 
In other eountries tire carrinl back and in 
turn lire sinngglml Into tlioae markets The 
Hmuggllng began as a side lino in connection 
nitli th< llMcit traffic in alcoholic beverages 
It is Htill being oondnctofl in couiiectinn with 
liquor nmiiing, but tb< aide lliu has become 
a much inure important part of the under 
taking In manv instancis jf is Iciioxn to be 
more profltahh to im^Kirt a rtaln concen 
trated ihtmicHls iind npcclal pharinaccutlralM 
than it Is to bring in whiskey The rum 
runners Imve blaxml the path for a renewal 
of snniggiing otHTiitlons of a general char 
acti r on a whie w. iile, according to custnmK 
officials 111 W Hshington and a number of 
smugglers find it more profitable to handle 
drugs find cbemicals Jewelry and fine laces 
than U» handle whiskey — Okam and Melatl 
Knff , .if) 27, note 

Industrial Proj^ess 

Methods by Wbirh Enormous Volumeu 
of giisolint now lost in ordinary petroleum 
refining prow *«cs may be rccovorwl bv the 
oniukuHatinti of still vaiiorH arc outllnod in J 
detail by the Bureau of Mines in Technical 1 
Paper SU> At 13 rttinerws from which j 
tiara «#re collccfctl 128,051 gallons of gaso- 
line rtpreoenting mi nicrngt increiwed re 
c«\ery of nearly half a gallon of gasoline 
per baml of crude oil were being recovered 
dolly from unco mien ami lapora. The flgtirea 
rcprcM lit the IncreaRcd convemlon into gnao- 1 
line of 1 05 per cent of the crude oil charged, 
which would otherwise have been lost 
liOKsCH of gasoline from uncondensed still 
iiipors will tend to become larger in the 
future the Bureau of Minea points t»ut, be- 
cauMA the grtinhig tendency to eUintuate 
euiporntioo Joiuiea in handling crude oil In 
the field will result in refinerios receiving 
crudes containing much lighter and more 
volatile frattions The magnitude of the 
losses resulting from non condensation of 
still vapors has been realised by only a small 
jiroportlon of the refiners and comparatively 
few plants ha\ft InstnUeO recovery syatema, 
A New Inatniment for Showing tbe 
True Body of Ofla has been developed 
B hen an oil is rated by tb* time it takes 1 
for a given quantity to flow through an | 
orifice under the influenoe of a gravity hrtid, | 
the density of the oil at the temperature of 
tenting has conaWeraWe influence upon the , 
result so that when the oil Is diluted by 
gasoliui as is usually the case, and the 
weight of a milt volume la less, an error la 
InmwtficfMl The new Instrument Is of the 
cup and bnll type and the \iaeo«lty meas 
urement dr pends upon the time taken for a 
\ery small quantity of oil to flow between 
die I up and a steel ball which la Initially 
preased into the cap The whole apparatoa 
is preferably immerewl In a bath of the oU 
to be tested a thermometer U inserted In 
the handle uf tlio cup and the temperattire 
b raised When aquililHdum Is reached at, 
aay, 210 degrees Fahrenheit* the ball lybw 
at the bottom of the bath, tSM cup la pressed 
over it, care being taken that no air la sa 
(CoariMwd M peps iAI> 
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Thil Is what Ibe tlo bf 
• fly's tag is Ilka woaa 
aaaa thru the 

Ultralens 


Microscope 


At last the high powered 
within the reach ol all 


microscope Is 


wish to study, observe and eg 
periment with the vast world 
of minute objects that are in 
visible to the oaked eye A re 
markable discovery enables os 
to msoufacture the Ultralens 
Microscope (magnifies 22S diameters) for 
ooa-eightti iIm 


$750 


Easy to Uae! 

Any amateur can immediately start using 
his Ultralens to examine the ed^ of a raaor, 
the of a cotton shirt, ths bseteria In 
dirty water No technical crainiii| required 

£ yst biisdrMb « peUadm 
sod t*Kh«n sr* utUg tkU 
fascruaNot codsy Ic b «t 
OBC* lnt«r«adlML InOfUC- 
dv*, sod sc{«Btiw. <3tr«a 
•normous masittacsdsa ud 
parCwt daknioofl. 


COMPACT 

Tb* UltraUiu Mlwoscae* 
QocBM p a ch *d In a b*autUm 
fiakant* caa* wltb (all la* 
•trvctiaai tbai sayoM who 

E a r«id caa uadan Ss aJ 
toM* of 12s X aad 3 ZS x 
obtaetJv** can b* furaltbad 
tSl» 


I Masch 
ORDSII TODAY 

Ordvr diracl Irom tbit advenlaainaat and S*t roar 
Uhralaa* Miorotcop* now Path Suarsawod If. 
bowevar yvu daair* mor* Inlonaation b«tor* pur* 
chaaln* wa will gladly Mmd fr*a d*acripttvc catalog, 

flClENTlRC APPARATUS CORP 

DagL 102 MILTON, PA. 



Lh&yBtto BFrdL At First St. 


400 PLEASANT ROOMS 

A leader among Detroit’s flneet boteki, 
Fart Sbetby fa the ebofea el travelefo 
who know tha unuaoal comforta end 
convenlstaeea enjoyed by our goeats. 
Ratea, starting at $2.30 a day, sr# note. 
bUlor considerate moderatiem. Senrft- 
doT Service. 

Convenient to rail end water terafo^ 
M. C Depot cars atop close by. 

7K« hoiei thai OdfoH 

S. FL Lnsoim, Ja, flam B. fhrnxMa 
J*CTe4 ef y-Tt*i>ia y sf tiiM»e«r 





may not think that electriaty 


plays a big part m the erection of 


a building, yet the extent to which it 


helps construction work is remarkable 


In the production and fabrication of 


matenals that go into a building, m the 


tools, appliances and machinery used m 
its construction, in a great part of the 
equipment necessary for its use as a 


business or industrial establishment, m 


the power that keeps all this equipment 
operating day after day — in all phases of 
building, equipping and operation, you'll 


find the same generation and transmis 


Sion of power that is back of so many 


human activities 


Westinghouse has played an important part 


in this development at every step Apparatus 


that generates the elcctncity, apparatus that 


transmits it, apparatus used in utilizing it — even 


the pnnaple of Alter nat mg current which, to 


a large extent, makes possible the use of this 


apparatus- are part of the Westm^ouse contn 


button to mankind. 


WB5T1NOHOUSB ELECTRIC MANUFACTURING Ca 


(n PrindlMl CISm 


Westin^ouse 
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More manufacturers use Formica 

M ore automobile manufacturere are using Formica ai a material for ri 
lent non metallic timing gears than are using all other similar materials 
combined. 

Many have used it for years, and thdr experience extends over thousands 
and thouaanda of gears Some of theme have been in service from three to five 
year* 

Jobbers and garages everywhere handle replacement gears used largely In the 
place of worn metal gears Write the Perfection Gear Co , Chicago, lU 

Formica is used in radio panels and tubes, electrical Intulatlon industrial gears 
and pump valves. 

THE FORMICA INSULATION COMPANY 

464S Spring Grove Avenue, Cincinnati, Ohio 


ORMI^ 

Hade from Anhvdioiis Bakelite HedK 
S TUBES ROBS 


SHEETS 



A Light Steel Wheel 

of Great Strength 

A fire truck must be built to carry a heavy load at great speed. Rushmg 
down the slippery streets, utterly ignoring holes, humps and car tracks that 
may obstruct its path, it u subject to ternhe shocks and side thrusts. 

Dayton Steel WheeU are built for just such exactmg service. You tee them 
everywhere — on speeding Fire trucks, on Gimmeicial trucks of light tonnage, and 
on the most ponderous and powerful workers of the road. 

There is a Dayton Steel Wheel for your particular requirements. To increase 
the life of your trucks must that they be equipped with Dayton Steel Wheels. 

THE DAYTON STEEL FOUNDRY CO^ DAYTON, OHIO 

Oavfon 

BtaallftiCRWMels 


Scientifle American 

(Continued from page 190) 
trapped. The handle of the oup It then 
raised, carrying the ball just dear of the 
bottom of the bath, and the time is noted 
by a stop watch The ball will drop as soon 
as a film of oil has crept between it nud 
the cup, and the tliuo taken for this action, 
in seconds, divided by a constant, gives the 
actual value of the body of the oil — AuU> 
moHte Ind , 49 25 2 pp , ill 

Uaing the Waste Heat in Coke. — In 
nil gas Morkfl the output of gas results in the 
prodiK tlfiii Ilf (Hike, whl('h loaves the retorts 
in an incandescent (Hinditiuu The heat in 
the coke has Invariably been wasted but 
efforts have been retieatodly made to utllUo 
a considerable portion of it It would be a 
great achlovomout K the whole of the heat 
(Hjuld be nsod it ^oidd be available, for in 
stance, for htatiiiK wuUr for industries ro 
quiring hot water diiily, thu year around 
such as large InundrirN It has bien hitherto 
the usual prnctirc to quench this Incan 
descent coke witli sprays of water, resulting 
as is well known, In a loss of approximately 
630 British thermal units of potential heat 
per pound of cnike cooled Means have re 
c^tly been devised for obviating the tre 
mendous i%nste of potential heat and from 
results «hich hav* been yielded by a tost 
plant built on mi industrial kcuIc it has been 
shown qiiito definitely that n quantity of 
froiii 860 iHuiuds to 9(M) pounds of steam at 
100 pounds per squari Ineh presmire cun bo 
produced per ton of incandesci nt coke cooled 
The most recent advance bus been made In 
Europe, where incandescent Coke is HOW 
cooled in several ways on u largo scale An 
experimental plant has been constructed in 
a Swiss gas works The results ubtuined 
ha\e been eonsldered so satisfuetory that a 
number of other similar plants are being 
installed and more are under consideration — 
Am Ga$ Jour , 110 28 1 p 

A New Foundry Wrinkle — The foun- 
dry is pushing Its neighbor the machine 
shop, close in the muiiucr it is adapting 
tH>tnpresaed air equipment to Its various 
activities. A new use for air has been 
found at a Cleveland plant whore it is cm 
ployed to remove the cores from automobile 
cylinder castings. The shakeout marhine in 
effect is u combined vise and vibrator The 
vise holds the casting and the vibrator agi 
tates It to such an exUnt that all the core 
sand disintegratefi and ruus through the 
opening in the erunkcose through the open 
ing between the two side members of the 
machine and on to the conveyor leading to 
the uasto sand disposal tank The molding 
sand udhtriiig to the outside of the casting 
is dlHludgcd at the same time and falls on to 
suniu conve>or Thi frame of the ma 
chine is a one piece steel casting and is 
bolted to uiidior bolts in »hr floor It is 
provided on tlic upiier or working side with 
the following feiitiircs Two powerful ooil 
steel springs to absorb tlio shock while the 
vibrator is in action a sultuhlo frame b(.dted 
to the frame to uiipiiort the weight of the 
casting a combined ram and vibrator which 
puslies the easting hard against the coll 
springs and then shakos tin sand out of it 
an air cylinder which operates the plunger 
attached to iho combined ram and vibrator 
Appruxlinatelv six seconds Is sufilclcnt to 
remove all the con sand from u cylinder 
block-— TJic Foundry, 61 24, 2 pp , ill 

A New Cupola Which Preheats the 
Bloat. — It has remainml for European 
prnetiee to take the lead in the use of this 
prinripln in the common cupola furnace 
Tlip type of cupola invented by E Schur- 
manii Dresden Germany, is the first to be 
use<l in this country This furnace was com 
pitted and placed In service early in October, 
and has been in continuous service since that 
time The advantage claimed for the cupola 
in practice are the saving in ooko, a reduc- 
tion in the sulfur eon tout aud a greater 
totighness In th( Iron melted The user 
states that the test pieces poured from metal 
molted In this cupola are much tougher than 
those from the standnnl type cupola A 
saving of from 20 to 26 per eont in the 
amount of eoko required to melt a given 
quantity of iron U roportwl The sulfur is 
said to be about two points lower In the 
Iron when it comes from the cupola than 
when it was charged The analysis of the 
entering charge shows 0 176 per cent sulfur 
It is said the metal shows a sulfur content 
of 0 155 per cent when the metal is taken 
from the cupola. The melting speed of the 
Befauermann cupola Is about 60 to 70 per 
cent of another cupola the some aim in use 
in the foundry In which the Initial American 
Installation was made — Tk^ Fomdrvt 61 24, 
S pp., ill 



Investigate SPRACO 
Industrial 

Finishing Equipment 


Greater SpeeJt Finer Finish, 
at Lower Cost 

Saves the work of 3 — 5 men, 
SPRACO 18 the dean, healthful, 
sdentifically correct method of 
applying decorative or protective 
coat^gs to a manufactured com- 
modity 

Finish-wise and economy-wise 
SPRACO equipment is more 
highly productive of Saiirfadory 
Resuhs than any other 


We also menufftotur* portable pelntlng Out 
Ate for all klade of etrnoturel ead broad 
eurfieet work,-Hot«rlors snd esterlors. 



For years ws have b««n making 
a specialty of equipment suited to 
the exacting requirements of this 
me of work; Lot us send you our 
fTM booklet, — and other Infortnatloa 
which may be of help to you. 


Write D^t. P-70 

SPRAY 

Engineering Co. 

Hiffa. w ter* 

- - " Tilf 


SPR.!<VC o 

II-.' , 1 t '-.J 
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A ProecH for Flxinr Fre« Nitrogcii is 
5^ivf perfected by tho Fixed Nitrogen 
Litbpjrstory o( the Depertment of Agricul 
tor«r tooordlDg to the annuel report of fta 
(fire^r One of the moet importiint steps 
la any process is the development of a 
eatalyscr whoso purpose is to tld In the 
chemical reaction which tukoa place when 
hydrogen under prosftnre ts combined with 
the nitrogen of the atmosphere to form nm 
BMtnla. In this latter compound nltrogon is 
available for fertilisers Of tho HOv<.rnl 
prooesssa which have been used succoWully 
on a eommereial basta the direct syitthLtic 
ammonia prooesa la apparently the moMt 
promUing one The problem Involved in the 
■ynthetio ammonia process may bo di\ided 
into two groups, first those which ocjnctrn 
the process of maUng the hydrogen combine 
with the nitrogen of the air and, second 
those which Concern the process for manu 
facturing and purifying the hydrogen nitre 
gen mixture employed in the process Tbn 
nature of the entire prooesa centers about tho 
catalyst, end depends largely upon its char 
aoterUtlca. As far as wo have been able to 
Itarn, there la no country in the world whtdti 
haa an ammonia catalyst anperior to that 
developed by tills laboratory A method has 
also b^n developed for manufnetunng this 
material which gives the neceaury chemical 
control of the product and at the same Dme 
makes large scale production pOKsible As 
a conaeqne^icQ we are now in possowilon of 
such reliable information concerning ut Icnst 
one tvpe of ammonia catalyst and its mann 
fflcturp that ono of the print ipal obst^rJeH ' 
to the successful operation of such plants as 
TTnltcd States nitrate plant No 1 at IShef | 
held, Afa , has been removed 

The Instrument Field has been active 
in its contribution to iwwer plant progress 
daring the pnnt year A now stenm flow 
tnoter oorreeting antomutioally for vnrla 
tions In stoam pressure and tumporataire han 
made its appearance, other meters for the 
meaflnrement of atcum ha^e been impro\e4l 
and simplified, and new combinations to 
give other data on the same chart <flfectod 
Among the new developments may be men 
boned a combination barometer and viiciinm 
recorder, a liund tachometer fttte<l with siwed 
recording mechanism tht<o new electrical 
CO| rnetora mshing use of the \nrifltion in 
thermal conductivity of the fine gasw draft 
gages of the dial typo readable arrows the 
boiler room, an iostrumint for indicating 
and recording varlnttons in the water level 
in a boiler under pressure and a \ariet\ of 
other devices, all dcsiginxl to give th< oisr 
otor some specific information and h(I[j him 
visualise the actual operating conditions — 
Fowor, 60 1, 4 pp ill 

Salt Made from Sea Water is the 
prodviet of a largo California industry The 
sea water is taken from San Franclsoo Bay 
during periods of maximum high tide in May, 
June, July. August Saptembor and October 
The seA water enters tho works generally 
through a slough Into the Intaki rceelviug 
or tide pond which is provuled vith Urge 
flood gates that automutlcaUy open when 
tho water can run In and close ns the tide 
ebbs. From tho intake pond the sea water 
is raisod by a large paddle-wheel pump and 
goes through the ponds mentioned grnd 
unlly becoming more and more concentrated 
until it reaches the crystnllixliig iKtads It is 
run Into these to n depth of about siv inches 
whoQ it has ronched a strength of about 
25 6 degrees Bnum6 or when crystals of 
salt begin to form Tho iiidnatry is on a 
sound basis, although competition has been 
keen among protlucera, conditions arc better 
than they arc on the Atlantic const, where 
largo consignments of salt arrive at irreg 
nlar intervals from Rnrope and tend to upset 
the market. Fhirthermore the cJimntic eon 
ditious in those ports of Cnlifomln when) 
the so-called solar evnporntion methmis are 
practiced are fairly regular little or no rain 
falls between March and October The total 
evaporation during a season from March nnd 
through October, aggregates about 30 inches 
Uarvcstlug commences about the middle of 
July when five to eight Inches of salt Is 
fbnnd — Ckem and Mctnil, JUng , 29 20 3% 
PP.UL 

A New Source of High-Grade Coking 
Coal will be mode available by the dis- 
covery of a process for separating small 
amounts of pure coal from large masaes that 
are impure The specific gravity of ooch 
piece of coal depends uiwn tlie quantity of 
ash present in that piece nonce if a sep 
aratlon be made by a *‘fioat and sink** moth^ 
by introducing the coal into a liquid of tho 
desired apsdfie gravity, as for example 1 38, 
ail the coal having a spectre gra^tv lees 
than U8 iriU float and all the ooal having 
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Dual Duty Bearings 

in Industrial Machinery 

Reduce power losses; simplify lubrication; assure 
more continuous operation with fewer idle hours; 
prolong the life of the machine and greatly reduce 
expense for replacement of both bearings and 
other working parts. 



Dual Duty — means capacity to take in one bearing 
any combination of radial load and end thrust. This 
advantage, together with perfect adjustability for the 
wear which inevitably follows motion, has resulted in the 
equipment of a great and rapidly increasing number of 
industrial machines with Timken Tapered Roller Bearings 

The Timken Roller Bearing Company 
CANTON, OHIO 


© 1924, T R B Co. 

TIMKEN 

Tapmrea 

ROLLER BEARINGS 
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COPPER STEEL 

STAfiDARD BUILDINGS 



Truftcon buildings are 
made in all sizes, various 
types and any arrange- 
ment to meet the exact 
needs of the owner. 


W N THORNBURGH MPO CO CICERO lU. 
SAWTOOTH TYPE TRUSCON BUILDING 


The Miracle of Simplified Building 


A great step forward in build- 
ing history is represented by Trus- 
con Standard Buildings More 
thin standardization, it is a sim- 
plification of the whole building 
proOTam as applied to the great 
bulk of industrial buildings The 
standardized units are combined 
in an infinite variety of ways 
Each building is an individuality 
in itself, especially designed for its 
particular uses, and distinctly dif- 
ferent from every other building 

The standard units are large, 
providing in one factory-made 
panel the equivalent of a dozen 
different materials and opera- 
tions Whole sections of a build- 
ing are standardized in this way 
Thus the simbhjication of Tru^con 
Stanihircl Buiulmg^ means to the 
purchaser greatly reduced cost — 


a full hundred cents for his build- 
ing dollar It means promptness 
in delivery and great speed in 
erection 

One contract covers the entire 
operation just one source of 
supply, one responsibility and one 
profit Tlie troubles, delays and 
extras are eliminated from build- 
ing It is simplification from start 
to finish 

Leading industries fiaue endorsed 
Truscon ^ndard Buildirws by re- 
peatedly ordering them for large 
varieties of uses Similar satis- 
faction can be obtained by you 
You have full choice of sues, 
types, layouts, arrangements and 
designs You can get just the 
building you are lcx)king for and 
save time and money 


^der your (ntildmg he/ore the sfmng rush 

help you, get our use/ul m/orma- 


^ . ... Let the 

Truscon engineers 
non Return coupon or use your own letterhead. 


Letidmg 
tnanufac 
turer* of 
Remforring 
Steel, 

Metal Lath, 
Steel 

Window*, 

Standard 

Building*. 


tVar^mma antf CMfea /nm Pac^ fo ^rfawtfe 
Ft mJJwm «M aAoM tf pHnclpmi cMml 
CmnaJa. iV^k*nHlk OnL Nwf Y^rk 

Sand ufcful btuldmf book and augfoaHoM on buiUiiif to 

bo luod (of ™ — 

teocdi WiAK „„ ™ JHoigbL 

A^itm 


.(ba>s) 


Steel }olfC<i, 
Concrete 
Road Rein- 
forcement, 
Steel 

Stampingf, 
Fout\dry 
Flaaka, etc. 


a apecifte ctarltj greater than 1.88 will stnk, 
am! ao exact aepandoD will tbua be made, 
dividing the c»b 1 into two defhtito grade*, 
tha low aah grade having leaa than m per 
cent aah Thla prooen oonalata In the pro- 
duction of a hcavjr gravity Uqnld, termed a 
' flttid moM, by agitutlng a d^nito mixture 
of any auituble comminuted solid, each m 
aand, and water the sand being kept In eue- 
pension in the water by enitable means for 
providing agitation and the mix readily 
malntaiuod at any desired spedfic gravity 
The epecifio grarlty is under close control 
and can be varied accurately at will In 
tbs anthracite region of Pennsylvania thla 
pTOcesit bos also been nacd since two years 
to prepare the coal for market by the re 
moval of slate, ete. one machine doing the 
work of n large number of the usual Jigs 
spirals and other slate removenu — Iran iige, 
HUM 2 pp ill 

A Remarkable Improvement in Hack- 
Saw Bladei has been accomplished by an 
Ehigliflh manufacturer, whtdi, when usra In 
conjunction with a special machine glvm six 
to ton times the usual output per blade 
The new binde can be resharpened It con 
tains 18 per cent of tungsten and It is 
claimed that It cuts progretwlvcly faster and 
faster after eadi resharpening Tests made 
qn the new blades boro out the manii 
facturer s conservative claims A long aories 
of cuts wore made from a four inch mild 
steel bar, using a 12 Inch blade 1 % inches 
wide with six teeth per inch, running at 170 
rpm. While the siici^esHhe cuts required u 
longer and longer period of time np to abont 
thirty when the blade was resharpened it 
was found that the time needed to make the 
oQiToapotidlng cut of each series was sbortor 
and shorter wfridii each series. That (a tbt 
■aw actually improved with use provided it 
was resharpened The 28241 cut was made 
in 4^ minntes — less than any preceding one 
The a\erngG time was seven minutes per 
cut. In genirul these b1n<les appear to cut 
the time required for tlie present practice 
abont in half, wbUe the output per blade 
is incrense4i 7 4 times — ifrajs WorJdt 19 12 
2 pp, ill 

New Intermt In an Old Coalfield in 
Norik Carolina — ^licvmg that the Tri- 
aasic coal of the Deep River field was much 
more valuable than bail been generally cuu 
ddared and that it should be<^me a source 
of fuel, not only for mills and railroads of 
Eastern North Carolina, but for doimstic 
use in the form of coke a geologic Invostl 
gation was made of this field during 1021 
and 1022, by the North Carolina Geological 
and Economic Survey and the United States 
Geological Survey C/oal deposits have been 
known in North Carolina for about 150 
years and for many years there has been 
more or bss interest aroused as to the possi- 
bility of develnpiag rutumercial fields of this 
mineral Considerable prcaipeoting and some 
mining has been done during this period, but 
moat of the wi>rk was a failure due to several 
canses, chief of %bkh perhaps was ladi of 
capital and having men unfamiliar with^eoal 
mining in charge of ojierntinna. As a re- 
sult the public began to consider that either 
the coal woa so poor or the mining condi 
tious so bad that it was very doubtful if coal 
mining could ever be made to pay This 
was pn)bttbly a natural sequence considering 
wbnt was known of some of the coul which 
was in very thin seams and obviously could 
not be worked profitably Also considerable 
coal that was first nswJ was weathered and 
did not have the heutlng properties expected 
of It. The amount of avallsblo coal in thla 
workable field referrfMi to above is estimated 
by tilt geologists ns approximately 68 000,000 
tons of recoverable coal and that mining can 
be currlwl ou profitably to a depth of 2000 
feet The area in which this tonnage is 
incliiiled is about 25 square miles, and It Is 
considered reasonable to aasume that the coal 
^bed tbrougbont this area averages at least 
threi feet In thickness of recoverable ooaL — 
3f/f 9 Record, 84 2 pp. 

Tkr Year’s Contiibntion to Power- 
Plant Progresa.— During; last year all 
sorts of facts, theories and ideas that have 
for years lam dormant in textbooks have 
come to life, demanding immediate recogtti 
tkm Remarkable openmindednaas has l^n 
exhibited by the engineering profession 
towartl these "innovations." \^ether it bo 
1200-pound steam pressars, the mercuty tor- 
kine or reheating between turbine stages, 
every suggestion of tbeoretloal merit is be- 
ing given serious attention A number of 
the largest and most reoent oantral-station 
Hants are being equipped to bum palveriaad 
tesi, steel planu an pattertaing after the 
Rlvsr Rouge InstaRaCftm of tbs EM 
iCoatiaasd on pafft 199) 



The logic of 
one-piece 
furnace walls 

S INCE the dawn of history 
men have built all walla one 
atone upon another But today 
jointlesa walls of **concrete for 
permanence” have proved this 
illogical even in construction 
work— and in boiler fumacea the 
brick on brick method is obvi- 
ously out of the questioa 

Plibrloo, the H*stie fire brick, is tbs 
logical fbmaoc lining It comes in 
metsl oontslocTs — no loss here by brssk- 
age In stongs or transit. It is pounded 
Into place by unskilled labor-by any 
one who can handle s mallst. Tbe first 
■low heat of the furnace bakes «nd vlu 
riAee it Into a solid, one-pieoe, rock like, 
■Ir-tight lining — makes a hugs cruci- 
ble out of the mmace. 

Many Pllbrico Installations have lasted 
three and four years, snd are still In 
exoeUeot condition. 


May wtttilyou mon 
Sbeut this pooMva 
fttrasas wecMMBy I 
Tbm MDd tha oottpos 

Purtiaca Otalin" 
Proa, ofeouno. 




ite u aratoff 
JOINTLKM Fiat fiaicxCa 
lIttCUYST CHICASO 


Pllbrico is ddhrersd only in stssl oon- 
tatoers of distinctive appsaianos, as 
shown above. 

Wsrshooss stocks In sixty dtlts in tbs 
U 8 and Canad a ■ see 'phone books. 


JsliitiM Pin %ich Co.. 

lU9ClsySinst,Cbleige 

PtesM ate tba »-fwgs beokWt, "RtSaQ* 
terlio and PmoM Dnlg^— no obltgMloD 
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These Engineers Find Fordized 
Haulage Most Economical 


The R. L Steed Eng. Co , erecting engineers, 
specializing m the installation and overhauling 
of power plants in Detroit, use Ford Trucks 
and Fordson Tractors exclusively for hauling 
heavy machinery and supplies 

A Ford One-Ton Truck with a big semi-trailer 
having a 30-ton axle and wheel capacity is used 
for heavy duty work. Loads ranging from 5 to 
22Vi tons are carried at an average cost per ton- 
mile of less than 33 cents This excepUonally 
low cost enables this company to give custom- 
ers a much lower hourly rate than the prevail- 
ing charge for larger trucks. 


This truck and trailer are shown above with a 
9-ton planer, a typical load 

This company is completely Fordized Super- 
intendents and foremen use a Ford Sedan for 
rapid transit from one job to another, a fost 
Ford Model T “pick-up” saves much time 
delivering tools and supplies, a fleet of three 
Ford one-ton trucks, eqiupped with sturdy 
trailers, and a Fordson Tractor comprise their 
heavy haulage equipment 

Eight years of satisfactory experience m the use 
of these dependable units has proved to this 
company that to Fordize is to economize. 


Sw Fold D^fon for furthor flaett about 

thU and otbrr tmmpUM ot Ford oporotiono. 



CARS • TRUCKS • TRACTORS 
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9i^hat Comjort’-Jooms Say No.457 



2ooo Miles over California Mountains 

“My car has been equipped with Hoo-Dycs for a little over ten thousand 
miles, and they have never been touched 1 just returned from a two- 
thousand-mile trip in to the mountains, over some very rouah roads, and 
am thorouchly convinced that the saving of an automobile body more 
than pays for the Hoo-Dyes in ten thousand miles. 

It is almost Impossible to appreciate what your shock absorber docs to 
smooth out a road and save an automobile, unless one drives the 
same kind of a car without the shock absorber on it. * (Nam« on rtquesu) 

No device employing strap connections can possibly control 
both the upward and. downward action of the^tintt- Such 
devices must not be confused with the Hoo-Dye double 
acting, hydraulic shock absorber w hich absorbs both cccHt 
and compression by means of a rigid ball jointed link. This 
connecting rod transmits every oxlc movement directly to 
the hydraulic cushions. In no device without such connec 
tions or without the marvelous flexiblc-controlled, non 
compTcwibie liauid, as in Hoo-Dyea, can the tame comfort 
and safety be ontained. 

The HouoAitLE Company, 1458 West Ave,, Buffalo, N,Y* 

M(,«MV'a«4Kr#4 few I/mS* Ataf Cbm. 


Dimble-Acttng Hydraulic Shock Absorber 



Why Have So Many Machine Tool 
Manufacturers Standardized on 
Gurney Ball Bearings? 



TDECAUSE G^lmey Beanngs 
mounted according to Gurney 
Engineering Practice hold ma- 
chine tool spindles so that they 
effectively resist the thrust and 
pull of tools from any direction, 
controlling displacement, vibration 
and chatter They prevent all 
movement except rotation Gurney 
mounted spihdles turn with the 
utmost care and freedcMn They 
offer the utmost rigidity against 
any other movement 

GURNEY BALL BEARING CO 

40Z Chandler Sl - Jamsstown, N Y 


ScicntUle American Digest 

tConliflusd from pose 
pany aud hit pquipping to bum in comblnt 
tion powdered fuel nnd blast famere ga«, a 
variety of amidlor Induatriai plants have 
adopted this mclhcHl uf burning coal, and a 
aurprisiug number of existing plants are 
trying out one nr two boilers with this fuel 
to doUrmine the system that wlil fit in best 
with their particular conditions Ono large 
central station that bun been burning fud 
oil for several yearn is trjdng out powdered 
eoal under one or two boUers. Overproduc- 
tion diK to thi ever increasing demand for 
gasoline vast quantities of oil in storage and 
low prices, summarise tbo situation in the 
oil field The last named factor has stlm 
ulated the use of tbU temporarily cheap 
fuel in the boikr room and has resulted in 
numerous changes with profit from coal to 
oU. Nut alone in New lihigland is oil find 
making great headway, hut a considerable 
number of new buildings in New York City 
as well as in Philadelphia and other sections 
are adopting It Its use for heating boilers 
U also inoreusing — Power, 59 1, 4 pp, ill 

Breaking Up Large Castings by means 

of explosives has betn hastened by a new 
and interesting method used in Knglaud for 
boring holes for the rxploslvc charge A 
long piece of nno-foiirth Inch external diam 
©ter iron pipe is coniietted to a cylinder of 
oxygiii by means of a flexible tube The 
end of the pipe is tluii heiited to a red hoot, 
whoa the oxygen is slowly turned on The 
metal of the pipe is thereby Ignited and 
continues to burn at great huut This flam 
lug metal torch is then used to melt a hole 
in the lasting, being simply pushed into it 
like a hut knife Into butti r It wtis found 
that a 14 meli length of the small pipe was 
sufficient to make u oni inch hole three and 
one half feet deep iu u oastlnR iu this man 
ner The hole is <'ontiiiufllly kept free from 
molten metal by thi pressure from the 
lylinder of oxygen Heavy mtisses of (*on 
emte may be attacked in the same nmnnor 
— iVaclicfi/ Ffiff 68 1020 

Two Devstopments which seem to be 
inert Msing iii favor and iisefuinttM arc the 
dt\ih>pnHnt of thi centrifugal casting of 
metals, particularly of tills and nng forms, 
which seems to offer muLli promise both in 
economy of cost and increase of quality 
and the lucn uwhI use of chill molds in the 
production of tastings wblih have to be 
dnpMiated a Inrgi number of times and in 
purticular the liicruuseii use of pressure die 
castings ( hill LUNtingH art now being pro 
ducid ill brass and broiieu and pressure die 
castings of iiitricnft form in lea<l tin ainc 
and aluminum basi iiUtvys Only the lack 
of a sntisCai torv mold material prevtnts the 
poBidbilitv of prodiiHng pressure die castings 
In bruHs and bronze which could thus be 
CHHt to Rixe mid ri>qnirr little or un macbiii 
ing— ifrttM Uor/f/, ID tJ ^4 p 

Metallurgy 



BALL BEARINGS 


Ford Will Make Steel in New Way,— 

Dirci t prodiRtiou of sterl from Iron ore in 
one miititiuouH proeiHs Iuih bing been a 
dnain of inetnllurgists SoURtbing o\er two 
yturs uxo a conRidernhlt stir ia iis cmisod in 
Huropiftn steel circles by the ammuncemeut 
that a breiich mtlaliurgist. Basset had do- 
\oi(>pi*d Kuril a prociHH and that a company 
bad bieii formed to work it on a largo scale 
Hediictions in the coat of plant, fuel and 
lubitr were cluimeil and the o\cr nil coat 
of prodiutlon was said to be only 50 per 
cent that of the ataiidard method OrilUw of 
some compete nc< hi Id tliLse claims exagger 
ated however Tin Biisaet system is not 
the only one ttf its kind, Uowiv<.r and the 
Ford Motor Co will teat at its Kivtr Rouge 
plant the Bourroud process for thu direct 
production of steel This process involves 
four separate stugea A« iu the Basset pro- 
cess iiowderiMl fuel is uswl and the first 
stage eonslsts of the gusification of this fuel 
lu the Beoond stage tht iron ore 1* roduewi 
by the gases thus formed , the iron sponge 
produced is charged into un electric furnace 
and the slag rcmovi'd in the third stage, 
while ill the fourth the stetl is farther re- 
fined If necessary The material thus never 
gets cold from the time the ore is first 
hcaUil, hence there should be a saving in 
fuel Waste beat, moreover Is expected to 
furnish all of the power required for work 
lag the process — AutomoHve Ind , 50 1 
The Superiority of American IhiMi- 
tiimin, — An Interesting commentary ap- 
pears In an eiUtorial in Chem and xeimU 
ISnff Tlie greuter experience of Ormany In 
the alloy fluid of metallurgy, and the Ger- 
naa'a repatalicm for painiUldug accuracy 


and earefuIncM have probably been retponal- 
ble for ^e prevailing idea that no aluminwa 
alloys have yet been maile quite equal to fiba 
German The impreasion boa been dlapeUad, 
however, by a recent incident from wtddi 
we learn that the German product has been 
far outstripped by the American, par- 
ticularly with respect to that moat important 
single factor — uniformity It awart that 
Commander Weyerbacher, builder of tha 
uavy dirigible ‘'ShenandoEih ” baa stated in 
a conversation and in an nnoffldal manner, 
that American duralumin la nnlformly da- 
penduble, while that produced In Germany 
Is sometimes excellent aud somerimes “not 
so good “ 

Tyino Gray or White Cast Iran bn 
Knots 19 now made possible by a wm 
process Invented by Alex K Schlaap The 
process is very simple, consisting in heating 
tbo caat iron to a temperature shortly above 
the critical temperaturu of 1000 Fahrenheit 
while protecting it in a muffle surrounded 
by a gas flnmo and open at the top As 
soon as the gray cast iron reaches tbs 
proper temperature the muffle and Its con- 
tents are removed from the fumaco and ol 
lowed to cool in the open air The whole 
operation requires about 45 minutes, starting 
from cold cast Iron The method has been 
iu continuoun use for a year, chiefly for the 
purpose of softening gray Iron castings for 
machining purposes, and cst>eclal1j for mak- 
ing automobile piston rings The most nots- 
worthy characteristic, is the combination of 
pliablUty, ductility, mallcabCUty and re- 
MlUeney In its resiliency the heat treatod 
mr'tal must rpsomblcs steel, since it fihowrs 
this property liioth before and after distor- 
tion Fur example, a thin bar might be 
coiled up into a spiral and used os a spring, 
although of coitme, not nearly as stroqg 
aud TCBllient as a tempered steel spring It 
is worthy of note that this annealed cast 
iron does not warp on standing Samples 
of annealed Iron have stood for several 
months without changing shiipe by ns much 
as one thousandth of an ineb* as compared 
with unnnneuled castings of the same motol 
mu) pattern, which have warped — Iron Age, 
lid 1, 7 pp , in 

The Effect of Titaninm Additlona in 

up< u heaTtii stwl trontwl with ferromlipou 
as a (ieoxldiser ii* the subject of iniestlga 
tions made by the Bureau of Standards de- 
siribwi in Tech Paper 241 It was found 
that a higher pereentagi of pipcnl rails come 
from titanium than from silicon tn iitod 
rails, but tho time of te* inlng iiff«»et>i the 
number of pipts Tlu greatest number of 
pipe^ wltl in rails from stee) treated with 
the stnnikr amount of ferrocarbon titanium 
per ton and \ariiitions in tho amount above 
this did not seem to affect thi. pii>e The 
titanium trentcii rails were hard* r to break 
and showe^l more uniform fractures In the 
drop test tbnn those treatcil with ferro- 
Hilicon The titanium additions compared 
witJi the silicon additions hud u marked of 
fuct iu rcituclug the negregutlun of carbon 
lit tliB top of the ingot This improvement 
was approximately proporiiouul to the d- 
tunlum additions hut the effect falls off 
rapidly ot thu bottom ends of the A mils. 
Rail sections from the top of the Ingots from 
titunium treutcxl heats were more uniform In 
hardncHH ihun tboRc from similar iiosidons 
in silicon troatoil heats This effect hail en- 
tirely diaappearwi at the bottom of the ingot 
The results of tensile impact, and endnr 
nnee tests did not show as much improve- 
ment from the titanium treatment as waa 
expeetotl from tlie dtereasod segregation 


The Practice of Analysing Metals by 
Meana of X-raya \» only in itn infancy 
There is every reason to Mieve thut soon 
grout advances will be made in determining 
the orysfnlliKntiun and therefore the proper- 
tipH of tnctals Students of metallurgy are 
well aware thut the properties of metals and 
other bmllcH deiiond on the nature of their 
erystalliBadon The microscope bus rendered 
valuable service largely because it tnabloa 
tbo form and arrangem< nt of the cryatnlline 
grainh to be studied The X ray curries the 
same form uf inquiry into a region 10,CH)0 
times more minute thvreby furnishing new 
evidence ns to crystalline structures so that 
it la now possihlo to sec the atoms mid the 
niolernlpB, and the way they form crystals. 
Every crystal has Its characteristic X ray 
sportrom and can be identlflod thereby even 
when the indlvidnnl orystnla are beyond the 
rftsulving power of the microscope and the 
substance Is In danger of being called amor- 
phous If a speeiracii contains a mixture of 
crystalline substances, the spectrum showa 
the combined effect of all the subaUDcea, 
and provided each JndlvldQa] apeotram to 
(Oanthitod on pope 198) 
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B ig mileage! Smooth mileage ' Economical The wonderfulWillys'Knightslcevc'valve engine 
mileage! The beautiful Willys-Knight is utterly free from the woes and wear and tear 
gives you more satisfying mileage than you ever of ordinary poppet-valve engmes. It actually 
dreamed you could get from a car. improves u'lth use ’ Carbon literally makes it 

This fine car keeps youth in your veins and age “ increases compression ! 

out of mileage. Its beauty keeps you proud There is never money nor time out for valve 
Its action keeps you happy. Mileage makes your grinding. Owners report 50,000 miles and 
heart grow fonder. As months follow months, more without so much as a tool touched to this 

you realize that Willys^Knight is the greatest engine As to total mileage — no Wiilys -Knight 

Investment in pleasure you could ever make engine has ever been known to wear out ! 

Willys-Overland^Inc , Toledo, Ohio ^ Wdlys^Overland Sales Co Ltd , Toronto, Can. 

Ocher Willys-Knight Model* Roadster $11 7S, 7 pa** Touring $1325, Vpass Coupe Sedan 

(Standard $1450, Dc Luxe $1550), 5 paw ScJjti $1795, (De Luxe $1895), 7 pass Sedan $1995, 
all pricee f,o b Toledo We reserve the right to ch'inge pnees and specifications without notice. 
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At the End of the Good Road 

GMC Trucks Provide the 
Power to Keep Going 

Road conditions do not enter the consideration of a 
trucking route, where GMC trucks are to do the 
hauling, except in the rare cases where the roads are 
80 bad that traction is impossible. 

For GMC trucks, if wheels can get a grip, will carry 
their full load anywhere — a fact made possible only 
by the surplus of pulling power provided by the now 
famous GMC Two*Range Transmission 

Also, this exclusive GMC development permits a 
maximum speed upon good roads And both of 
these with an economical engine. 

This combination of pulling power and road speed 
has enabled thousands of truck users to widen the 
radius of their hauling. It also has developed many 
new uses for motor trucks where operating con- 
ditions demand the speed-pulling power combination 
that GMC trucks alone provide 

Oeneral Motors Truck Company 

DivUion of G€n€ral Motor* Corporation 

POOTIAC, MICHIGAN 

DUtributUm Centers at 


AU. 


C 

W Vs. 


*Dlract Futory Branchas 


Akron 
*AtJant« 
Baltimore 
^irmlnftbam 
*Brook]yn 
Boa ton 
Buffalo 
i^umont, 1 
*ChlcB8o 
*CharloUe N 
*Glavetand 
Clnciunatl 
Clarkaburs 
*Dallaa 
•Denver 
Detroit 
Dayton 
El r^aao 


Erie 

Houaton 
•indlanapplU 
KanMa City 
*Loa Antfelaa 
•LoulayfUa 
Lincoln 
London. Eng. 
•Mamphii 
•MlnaeapolU 
•Milwaukee 
Montreal Quebec 
New Qrlcana 
•New York 
Oabawa. Ont, 
•Oaklani/ 

Omaha 

•PhlladelphU 


ntubuf^ 

PortlanS 

Parkeraburg W Va. 
•Pontiac 

Dcheater, N Y 
Loola 

«Q Frandeco 
actla 
>okaoe 
Lake City 
teSinaw 
Antonio 
Shreveport 
Toronto Ont 
Vancouver B. C. 
Waahlngton 
Wlnnlpes Man 


OMC TRUCKS ARE SEVEN STEPS AHEAP 
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from page J96) 

known, the aptM-imeu cun b« unulTsed -~/rofi 
Trodc, 73 26, Vi P 

Effect of Cold Work on SUinleM StooL 

Dictala when lUatortei) by cold work 
hate a greater tendency to tiorrode than 
they have in the normal condition Stain- 
leaa aterl la no exception to thla und «hen 
severely diaturte<l it riiuta ooraparntively 
readily for cxumplr a coil of severely cold 
drawn wire will mat into a solid tnaae if 
left cxlamcd to the utmosphtn for a few 
motitha The coin piira tiro miiKtance of the 
distorted und uudiMtorteii mnterlitl can be 
shown, for nxum])le by placing half of a 
broken tenailo ti fit piorc of hardened and 
toipiit-riHi Rtinnii'Hs stiil (which had boon 
polished all over in fore bretikliiK) in u fiolu 
tiun of Hoilinm thlurido, corrosion will com 
lueucc at tie distortiMi end As to whether 
cormsion will tuke place or not nnder stated 
conditions after a Hnmil amount of distor 
tiou dtpt'nds on the rompomtion of the steel 
and can only bt» tu.ttled by actual exporimtnt, 
but till h MMi til d riKUtance in always pro 
duccKt, juNt UH it is by tempering a hnrdene<1 
sample It is for Ihifi reason that a polished 
fliirfaee on stuiidess stec] is more rcsisLuut 
than a roughly machiue<l surface the effect 
is due, liowiver, not to the presence of 
polish on the formei but to the ubaence of 
the distorted nkin whit li Is producNHl by the 
rough machining — Practical Eng , Eoic 

The Caloiixinir Process consists in 

placing the moterial such as tubei in a 
rotary retort and heating in a reducing at 
mosphere of high temperature, the retort 
hi lag hltiHl ^«jth a mixture cuntaining finely 
divided niuininutn The treatment infuses 
aluminum into the exposed portion of the 
nietui to form a hoinogt neons aluminum 
alloy This process is applied to matenals 
already made It is not a east alloy but a 
aurfiicf treatment by which alumlnuDi is ac- 
tually driven into the metal (not merely 
deposited) and forma a new surface of alumi 
num nlli*> The prociss is applied to steel 
or siniistLil produeta such os pipe, tubing, 
bars or otliir 8i*rtionH, thin shrtta or small 
piec<4i rulonziiig renders material so proe- 
eased reHlslaut to heat, abrasion and certain 
corrosion purtlculurly air water electro- 
lytic idkiiliito and certain luid and other 
thenikul iicliona The structnrul Htrength of 
the muteriul Is maintained and the ooating 
is an iiitegriil part of tht metal pmterted 
The ilectroivtJr theorv of corrosion explains 
the protective action of the aluminum coat 
ing of culoriziDL matt rial Exuminatinn of 
a sample of corrodnl modern steel will dis 
close dttp pita or Hi»ots where the metal has 
been entm through by rust Analytes show 
that Hteil proilucts of today duo to rapid 
prmhietioii methwls contain impurities that 
kicalir* and hnaten corrosion by electrolysis 
It is ihu familiar action of rusting in spots 
that ill proving so tronblesome in the appli 
cation of nwlern iron and steel today Alnml 
num la electro positive to iron and becauae 
of the results aecured by the process of iin 
pregnuting aluminum Into every void in the 
surface of the steel and alloying with the 
steel itself densifying the surface ami buUd 
log It up to protect the base metal, corrosiou 
of the base metal Is definitely retarded by 
calorleing — Ckem and Metall Eng, 29 27, 

2 pp 

Titanium in Cait Iron, — The effect of 

titanium on the formation of graphite is 
oomewhat like that of silicon but more in 
tense This is true to such an extent that, 
independent of the content of silicon the 
upper limiting percentage of graphite forma 
tion Is exceeded when the titanium total 
reaches 61 per ceuL Until the maximum 
amonnt of titanium has been reached the 
graphite fui oring inflnenoe of the titanium 
IS greater than oil other Influences on me- 
chanical properties. These propertlea are 
very greatly improved with increased content 
of titanium, but the percentage of graphite 
stays nlKuit the same Increasing the titan 
ium content renders cast iron less soluble in 
adda. — (itahl und Eiien, 43 49, 4 pp. 111 

A Study of TamiaUnR carried out for 
the British Nun Ferrous Metals Research 
Aseoelation has bronght out for the first 
time the marked difference in the mecbanlam 
of corrosion with different metals This dis- 
covery promises to prove of the greatest Idi^ 
porUnci both from a praotical point of 
view and as leading to a further eiucidatlon 
of the whole qneatlon of corrosion Three 
different types of tarnishing have been dio- 
tinguished la the first type, represented 
by copper the tarnish film octaally protects 
the metal from further attack, the pro g rssi 
Of tamtidiing becomlM slower and slower as 
•xposnre proceeds. is aocounted for by 
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workers wantM to manufacture metal toy* and 
nov^es Barking Don ^a<T TaU ^ps. Wild. 
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the iQppofied continnotM layer which the I 
taraliUt film formo, and the conaequonl dif I 
ficnlty the corroding ronsdtueuUi of the uir 
find in reaching the underlying metnl In n 
second typo the tarnish film is neutral and 
tlie attack procet'ds steadily, for iustam < 
rlnc lu a dry stmoephere In this cam It 
is probable that the film is pervious to tb< 
8ir Finally, the oorroRion, while Bturting 
off fairly slowly mav becomo ucctkrntui 
and this forms the third type, cxcmplihid 
by iron , it la auggeNttHl that hero the cor 
rosiou product — rust — aasiata in the attai k 
Some motois, surh as sini hroas eti in iv 
follow inoro than one type of progress m 
cording to the atmospheric conditions or 
even to the thiLknuss of the tarnish him 
For iitstunci. with braes the nttnek hrHi 
procteds uniformlj but Inter the him i \ 
bibita a protiK-tivo influence and tho atUnk 
slows o6E . — Metal /nd , 24 2 pp 

Mining 

Th« Consumer's Power to Make or 
Break the Coal Market is made evident 
by an unuUsIs of tlic rdutlnim btiuten <hui 
N iininrs stocks and pric< and U ;s found 
that this relation is aliuojsi mathnnulind 
V rcKurvo b<'low t(),iKKMKS> tons induatiN a 
sdicr’s market JOiXKMHKl tons imlnutia h 
piinkky market and ubov« 40D(N)iKM» tons 
iudlcatLS a buyers innrkot in which salesnnn 
again tuko the road and solicit buHiinsH on 
the cousamers terms On Inst Sopfiinhcr 
lat, commertial coiiHumcrs mid ntuil coni 
dealers had on bund an cstimiiUfl tot^l ol 
50 000(100 tons of aoft cotil which is Oijuua 
lent to five ueeks’ output »t thn pnsint 
rate of proiluction I'o equalize th( sciiHoiial 
demand for ctnd and relieve the wiiiUr 
burden of railway traffic would require tin 
I storsKo during the summer of only iOiKXiOOd 
j tons more than is already stored Amerirjin 
I consniners can maiiago to find storage for 
this additional 20 0(XKK)0 tons It could Im | 
put away without Involving the construction 
; of new yards, simply by utilizing more effec 
lively the exUting storngu facilities or bv 
I expanding the crude arrungement of tin or 
I dinory small plant — Coal Sgv, 2125, T 
pp, ill 

Chilian Nitrate Reserves are adequate 
for several generations at-rording to n 
writer lu Engweetififf and Vtmng foiontd 
Press (117 2), who abstracts a long report 
on tho subject which was siihinitte<l to < on , 
gress It IS stutuil that vvhih It is v<r\ 
difficult to arrive nt o full and nccnrati 
oBtlmute of the amount of nitrate left for 
future use, tho < vldcnce that tho reserves uri 
adequate to the worlds needs for iniiin 
years la overwhelming Mining is oxhnuRl ' 
ing the bwla, but improviKl tiehnology th | 
rondcring lower grade material nvuilnbln It 
leerna fairly certain that long before tin 
natural nitrate bos been used up suUsfne 
tory substitutes will b« avuilubk in «di 
quatfl quantity Roughly the output doubles 
every decade. 

Mine Samples and Delivered Samplea 

of coal are not tho aame thing aceonling t<i 
TeetiHical Paper 344 of the fiurmu of Minen 
Analyses of mine samples of coal arc plenti 
ful, but available analyses of ddivcreil coal 
are relatively few Mine samples are col 
locted according to a standard method The 
soinpler cuts a channel 2 by 6 inchent or 
by 4 Incbea from roof to floor in the fact of 
the seam and excludes from the sample an} 
partings more than threc^ightha of an inch 
thick and any lenses or concretions of ‘ sul 
for,’* or other impurities, more than two 
Inches In maximum diameter and one half 
of an Inch thick. Analyses of mine samphs 
form a permanent or scientific rccorvl of the 
coal bed at the point sampled In the pur 
chase of coal, mine samples may serve as n 
sufficient guide to the experienced purtbaser 
who bos knowledge of the impuntics in th( 
scam and the degree to which these are elimi 
nated in mining and preparing the coal To 
tho avorofo purchaser, unacquainted with 
thoes details, however dependence on mine 
samples may be misleading The quality of 
coal indicated by the face samples can rarelv 
if ever be attained in the delivered coni 
Certain Impurities that are eliminated from 
the formally prepared mine sample may not 
be eliminated by the miner interested in m t 
ting out a large tonnage Som« of the rmif 
and flour may also be Included if these an 
soft or flaky Some mine analyses partim 
larly those taken from gcolo^cal roisirts 
may be either from outemp coal or amull 
workings not beyond the influence of 
weathering When coal priooa are high and 
competition is lessened it Is easy for the 
miner and tho management to lower the 
itandarda of preparatiott of the coal, and n 
retan to rigid standatda Is always difficult 


FACTS ABOUT A FAMOUS FAMILY 



"~^^5tjC TS OF general 

The family’s 
crests 


You RECOGNI7I thcsc trademarks They 
are tlie crests of m<inufdctunng mem- 
bers of the General Motors family— 
symbols made immensely v.iluahlc by 
years of public confidence 

Some of these products which they 
represent contnbutc to the ment of 
other trustworthy motor cars and find 
a wide variety of uses outside of the 
automotive industry 

“Product of funeral Motors” is your 
assurance that back of eadi company 
are tlie resources and strength of the 
whole big family of which it is a part. 

GENERAL MOTORS 

Buick . Cadillac * Chevrolet * Oldsmoiui t 
Oakland GMC Trucks 

General Motors cirs and DckoTjght products may be purcn**ed on tne (,M \C Plan 
of Deferred Payment insufance service is furnished by General Motors Fxchaqgc 
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Between point of shipment 
and point of destination 

AFTER your goods have left your door and 
before they arnve at destination they are out 
of your hands 

Transjxirtation, trucking and transfer risks are 
many 

What will best protect your goods enroute^ 

A Trans|M>rtation Policy with the Insurance Com- 
pany of North America will insure you against loss 
resulting from hrc, Hood, collision, theft and other 
penis, not only while your goods are in carrier’s 
hands, but at every point from warehouse to 
warehouse 

A claim under a North America Trans|X)rtation 
Policy IS settled promptly Over a century-and-a- 
quarter record of paid obligations is behind every 
North America Tninsportation Policy 

AmJ^ a North America agent or write to DeSfartment 15 

Insurance Company of 
North America 

Third and Walnut Streets 
Philadelphia 

''The Oldui American Fire and Marine Ineyroncc C<mi|>any" 
Founded 1792 



The Service of the Chemist 

A Department Devoted to Progress and Achievement m the Field 
of Applied Chemistry 

CondueUd by ISMAB OINSBEBO, Cbemloftl Badoeer 


ReUrdstion of Spoiling of Butter* — A 

new metbod of butter mHHufactiire in now 
being tried out in Uolland nud In mretfng 
with connidernble niicvottn 'I'lio main fpatnro 
1 q tbU uew proeoM In that it cletayH the dr- 
torlurution nnd thi apoiliiig of butter Tlie 
new procPKii oonNiiitfl lii conducting the 
cbtirniug uponition in aii atmonphere uf car 
l^n dioxide llic nir ia auckoil out of the chum 
nnd Ir rcplaecd by carbon dioxide, which fllla 
the porta uf the butter und keeim out the uxy 
gen na lung na tb< buttor ui not vigurunaly 
agitated after expoHun to the oir Tbo natural 
proccoa of deterioration is ncccluruted by th© 
oxvgoii and any ttmiierntiire ubuvo tho point 
Inhere tho butter fata would congeal and 
cloHc up tht minute NpacoM where tho oxygen 
could iHnetrnto nnd produce reactions 
The consiirnption of carbon dioxldo in tho 
new method of mnnufueture is sold to bo 
nppmximatt Iv one kilogram for o\ery thou 
Miiiid kilogramN of buttir and Its cost to 
getber Hith that of the proeesn Is consldenHl 
negligible in \iew of the advantages gained 
— four Ind hrtf} ( hem 

Caahew Nut Oil — A series of experi- 
mi nts ha\i been carn«l out recently with 
ensluvv nut oil in view of n suggoatinn that 
rhlN oil could bo u8e<l in pharmacenticnl 
pnparationH iu tin name manner as almond 
oil n be n Milts of tbew experlmcntfl arc 
publish<sl ill tbn Joiiriml Miilnpn AfjriLul 
furul JonrHnl The cxptTnneiits about d that 
the kerijelM i>f the easbt w nut wt rt rich in 
oil eonliiiiniiR iMlwun 40 mid 4^ per cent 
111 extracting thi ful fioin the kernel it wuu 
found that due to tlie nature of the kernel 
it WOK necesHiirv to exert a high pressuro in 
unler to got nut of it the maximum yield of 
oil The iltcortiention of the nut» la n dif 
flcult prohhiu In vi»w of the Unthory nature 
of th* «hi 11 and the preseneo of u vesicant 
liquid 'Hu cake v Inch r< mains after tho 
rxpnHKton of the oil ih rich in nlbumlnnlds 
In « Huniph oblnine^l from the small Inbora 
tory bund pr« rh it nmountii to 23 4 per cent 
of iilbiiminoldM corr< K|K>nding to 33 4 pirecnt 
on the drv oil free roKldne 

Changes in Powdered Ronln — Some of 
the HO culled conRtiintH of powdered roniw 
undergo pronounctsl chnngca within a ahort 
piriud of time even whip the roaln is stored 
ill purtinlly full'd corkisl bottles While the 
rate of < bangt diminlslieH greatly after the 
first viifk It continues at « significant rate 
for nr bust three wtiks At the end of six 
weeka the following ebanj^ns took place 
The neld number had dccn nsed 33 to fi 3 
iMiiiits thf imline niimlM r 47 3 to 52 2 pointa 
the snpoidficntlnu number had iiureawd 51 
to 8 0 pointR nnd the nnitliig point ftO to 
11 t ihi^TMS — Jour Ind hntf Chrm June 
J92i 

Sirup From Sweet Potatoes, — A 

method for the roniiutrcial inunufiietun of 
Hwnt imtnto sirup based on laboratory nml 
plant experlnicntnl work has been dev (loped 
by th( Bureau of (’hmiistry From the 
standpoint of qiinlitv this sirup has poasi 
bllltiiR for use ns a tabh sirup for cooking 
purposes nnd in the mnuufacture of colorwi 
and short grain candii s For baking pur 
pOHes it might find H uao in dark products 
■uch as ginger niiapic It also hiis properties 
whh h make it auitublc for use in blending 
wllb other simp to prevent crystallhuition 
The commtrcinl |>ossibilitics of sweet potato 
simp are limited by the high cost of maqu 
fneture under the present method For 
further ih tails see Ignited Staten Pepartmont 
of \gnculture, Bulletin No 1158, July 3, 
1923 

SolventH for Making Vanilla Bean Ex- 
tract* — Because of tho restrictionfl on the 
use of nleohol which have followed prohibi 
tlon und tin consequent substitution of other 
solvents for tho extraction of flavors, some 
prchisinsrv work has been done to rtotoP* 
mine whether or not those alcohol substi 
tules prodneo the same quantity and kind 
of extmctfl ns those prepared with the aid 
of ethyl alcohol Tlie investigation was lim 
Itod to several varieties of vanilla bean and 
tonka bean nnd the solvents selected were 
Isopropyl alcohol ether acetone and carbon 
tetrachloride to be eompnred with ethyl aloo- 
bol Tlie result! show that the alcoholic 
solvents are much superior from tho stand 


point of quantity of extraction, the carbon 
tetrachloride being the poorest in this re- 
spect. It ia posidble, however, that a pre 
liminary extraction with other or carbon 
tetrachloride followed by a weak aloobohe 
solution may be found to be pracdcal For 
further detaila see Journal of Jndu$irial and 
Knffinecrinff Chomietrgt page 782, August, 
1923 

Making Flexible Artificial Leather* — 

The flcxitnlity of artificial leather depends to 
a large extent on the character of the back 
ing on which the coatings of nitrocellulose 
or aceto cclluloHe are built up For this 
purpose is now proposed a doftely woven 
cotton fabric with considerable pile The 
fabric is dyed and passed through napping 
macbineR to give it a greater pile A senes 
of coatings Is then formed on this badt 
ground from mixtures containing nltrocellu 
Insr nnd castor oil Tlicn the material is 
embossed This product wUl resist the action 
of bent rain nnd snow and the wear from 
wind blown sand — ff*porf 

Pilchard Oil, — A doBcriptlon of the 
various properties and constants of pilchard 
oil is given in the Journal of tbo Heoicfy of 
Chemicat fnduetr^ February 0, 1923, pages 
4Tr to 48T The pllehard la a fish, a tnem 
1)er of the herring family and the pilchard 
finhvng industry is carried on almost en 
tirelv off the conRt of Cornwall Fnglaud 
Tlie present mothmi of obtaining the oil 
from the fish is nomewhat crude, but tho oil 
product is very eienr und clean being free 
from nitrogunouR nnd other rank ImpurltieM 
From OHO and one half to two gallotis of oil 
arc obtained from one hundred kllograros of 
pickled plh hards In 1021 there were pro- 
duced 00,000 gallons of tba oil which was 
utilirod mainlr for the manufacture of soft 
soap Inasmuch ns tbn oil gums*' readily 
when oxiK»Red to flu air It is not suitable 
fnr lubrirnting piirpoRcs and for n similar 
noson it is unsuitiible for use us a substitute 
for linseed oil in the manufacture of pnidta 
Olid varnishes The oil however yields a 
good Honp whkh Ih quite transparont of 
pale ftinls r eolor and equal la quality to the 
DRunI HhIi oit soaps 

New Uw for Dvea — Tn an interostbiff 
nrthle in InduntrinI and Engtnrcring Chem 
Bfrp AugiiNt 2rt 1023, P A Koher de 
scribes a n liable method for controlling 
ft mpcrntiiri s in heating processes which con 
sistH in dpplving a liquid dye tn the heated 
pnMlucr tin disHpimirunce of or change in 
color indicating that tbo part to which the 
erdor has been applied has recelvetl a definite 
nmuiint of hint Many dyes break down 
readily on heating a large proportion of 
those found mutable belonging to the trl 
phenvlmethime serii's of dyestuffs Among 
))oMAib1( applications the method may be 
iiHcd In controlling the annealing of glass or 
the baking of cennmtH or other mixturon, and 
to indicate tho overheating of parts of elec- 
trleul apparatus nnd instnimentK A further 
developmint consists in using two dyes to 
indlcpti^ when the heat appliwl hna passed 
u maximum ns well ns a mmimtiizi tempera 
tnro limit Tlie following dyestuffs in cer 
tiiln proimrtions act as good double indl 
rators t^emco Blnr and Ohemeo Red 
r P 19d Malachite Orcou Malachite Green 
and Rubino Red Erythrosin and Neptune 
Blue 

Use of Ozonr in Ventilation. — In the 
past few years the question of uHllaing 
oRoue for purifying air In ventilation of 
buildings and also the air of refrignradng 
plants has been receiving much attention 
In tbo j>att the expense of production hu 
boon a great drawback to its extensive use 
The elw'trolytic method bos been considered 
standard for several years Osone being a 
rare gos with active oxidising iwwers may 
bo used for the purifying of air used in 
ventilating public buildings, fer the removal 
of odors and for destroying bacteria. Its 
use baa also been proposed for bleaching 
toxHIos and fteriHslng them The United 
States r>epartment of the Interior throng 
the Bureau of Mines la cooperating with the 
Socloty of Heating and ventilating Sngi 
neers In four different proMems whira are of 
considerable importance They are an fol 
lows Methods tor the quantitative deter- 
(Coftriaaed on papo fidS) 
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Kelly Kats have won 
success through service 

Kelly Kats are the most widely used truck tires 
on the market today. 

This in itself is a strong recommendation for them 
because no tires could have gained this tremendous 
popularity without deserving it 

Kelly Kats have won their success by delivering 
unusual service They give a truck traction on bad 
roads, cushion it on rough ones, stand a tremendous 
amount of punishment, and deliver mileage which 
alone would make their purchase profitable 


Other truck tires have been made to resemble Kelly 
Kats in appearance but none to equal them in service 
Remember when buying tires — 

There are no Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y 
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Taylor Instrument Companies 

Rochester, N Y , U S A 

Cunadian Plant 1^ Bulldinft UO Church St , Toronto 


1 hur* H u 9^ or r*m|>«r«tur« Inatrumenl for every purpoee 
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At Your Service 

I nventors and builders of small motor 
driven tools and machines — confronted 
with perplexing power problems — are 
invited to take advantage of the services of 
our Engineering Department 

ThU department hai for many year* been in cloac 
contact with the uses and application of amall 
motora. Their experience U ^ered to you as a 
help in the working out of your own problems. 

We will gladly co-operate with you in the building 
of a bettor product Do not hesitate to call on 
us for advice Our combined efforts will, per- 
haps result in another appliance being made more 
saleable and more dependable because it is equipped 
with a motor that la exactly adapted to its par- 
ticular job. 

^nteoaiin Elsetrie Company 
asoo Sixteenth at., aeelne, WIe. 



brorutM (>rtnM t)up$ 
OperMM on >4 C &D C 
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Service of the Chemlit 1 

(OonfliiMed from pa^s 900) 
mlnation of oaone and oxides of nttrogati In 
osoniaed air Amounts of concentration that 
will pTwiuce the desirotl reimlts and the limit 
Itig amouuts ibut are pertniasible to breathe 
without produrinR harmful effects Teats of 
eutilntliiK syHtpmH in which uxoulsed air la 
use<l The use of osone in counertion with 
reelrculotjou of air In buildinKH 

Practical Use of a Rare Element — For 

the first time in (xrout Britain an instulta 
tion of neon hKhtiiij; is now beiug applied 
outside tho Luinlon (ollNeuDi The ap- 
paratus is one of titc moHt Inttrcsting 
evolved siiioi the introduclltin of electric 
lighting Neon h^hling is carri»] out by 
means of gltiss tub* << from which the uir has 
been exlinusteil iitul rtplaceil by a amall 
quantity of pure neon guw ul a pressure very 
much below ordinary ntinosplu rie pressure 
This neon gns is nndirud incandcNCfint by 
the passage 4if a high ^oltage alti muting 
current pusnJni; iiotwtcn two metal eleC- 
tnaleii fifpd lit flu (.Tids of the tube the 
color of tin iiicandi m rrit gas being a i>e 
culiarly Hih form of flame cfdor By means 
of a rotary eomerler the direct current sup- 
plinl from the strci t miiliis is coiivertetl into 
alttmutliig current that Is rw|nirc<l to o|itr 
ate the light — Chemical Age (London) 

can “Boards” Something New — Bean 
boards is a mw urtirle wIulIi one of the 
mills in Dairen ( hinn recently starteti to 
manufactiin It is used for feeding animals 
niul is chiefly txjiorted to America The 
boards are of rictangiilnr shape ineaimr 
ing 2H by 12 inches, with a Udeknesa of 
eight tentiis of nn inch lly anbraitting thorn 
to higher prcssiire than is applied in the 
case of beuncakt. they contain less moisture, 
rendering them Uhs liable to becomo moldy 
in transit The yenturo U still iu the ex 
porlmefitiil stage and its future la looked 
forward to with interest 

No Saccharine for Belgium. — The im- 
portation manufucturi trunsportatioii, hold 
ing and salt of snerharlne and similar prod 
ucts, or lln iinportiitiuii and manufacture 
of prtNlucts containing these substances Is 
prohibited in lUlgium 

Paper ( offins — Germans are being 
botbprc<} ciLii 111 death with financial prob 
lems At /nicknu a cardlx»ar<l box serves 
to line a bink laskct niid in sonu otlier 
cities tli«> use a tNifTiii the bottom of which 
slides but-k aftir It has been lowertyl into 
the grave ibiNisiting ihc remains on tho 
ground i*o tliat the ruffln can bo salvaged 

Radium trom Russia.— Soviet Ruagia 
is to imno radium ore nml prodni u rudmm 
It will Im kipt at the Radium Institute of 
the Aindeiny of Science which will maintain 
exact rccfirdn <>f the prixluction of radium 
and of supplies on hand without making 
requisition from tho present holders 

Destructive Action of London tog — 
The llotjses of Parliaintiit are in danger of 
losing much of their artistic beauty by the 
action of Lrfindon fog which (rumbles the 
stone, thus ellmiiiatuig the finer details 
Frequently cxiMirts in examining inaecesiible 
parts luic iKiwerful gUisscn and If the part^ 
looks siiHpiciuuH a scaffolding is erected to 
enable a thorough exumiuatlon 

Labrador Gold — The Geologrical Sur- 
vey of Canada has issued a report which 
imlUatea cotmldoruble doubt as to whether 
placer gold is to be fouiiil in any conairlerable 
quantities iu Labrador, which has been 
hcraldid us n in w Klondike Tho chances 
for the ociurrLiice of rich pUcor deposits 
seem \(ry r« mote,” aud some of the adver- 
tiacmeiits nhitive to the reported goldfield 
sciin improbable ’ states the report It Is 
pointed out that Ijiibrndor was intensely 
glaciated and swept clean the ice sheet being 
unhninpirrd in its movement seaward and 
that there is little likelihood of placers hav 
ing Biiici been formed In Labrador 

Candy Docs Not Supplant Alcohol.^ 
The pxiiccUhI boom in the candy business 
by reason of the adoption of the prohibition 
amendment has failed to materialise accord- 
ing to the President of the National Con- 
fertiontry Salesman ■ Association of America 
which had Its annual couvontian recently at 
Atlantic Tity Apparently the only effect 
of prohibition on the candy trade wsa to 
bring into the business many Inexperienced 
mnnufarUirers who had antidpated an 
enormous inerwaw In badness. Strangs to 
say appmxiraatdy 60 per cent of the eudy 
consumed In the United States Is conamned 
by children in the form of ‘loUypopif* or 
atkka. 


KEYSTONE 

Rust-Resisting Copper Steel 


KEYSTONE 

Black and Galvanized 



Formed Roofing Products 
Roofing Teme Plates 
Tin Plate, Etc. 

Secure maximum rust mistancr irom all sheet 
luetsl products by ImistlnR upon cropper steel 
Its excellence is a well esublUned metsllur|iicsl 
fact The proof Is conclusive 
Kststone Copfxb Stssl Is sn sfloj nude br tb« sUdI 
doD oi s esrttin psfCsotsSs of Copper to well nsds 
BimI, tbefeby lAcresslni Its bMliug sod mat rasUttag 
qiisJities aoder setusi Mfvics oondlitofl Unexcelled for 
culverti tsoha, tbrniM rooftns aidlnd, Sotten spootlsi 
sod nil eaposM nheet nwtsl work peod lor booklet 
results ol pi 


iirlnd r 


a ol positive iIim sod aervtee tests. 


We mseufseture Rbeet sod Tin Milt pro da cta for sJI pur 
poses- Amsrlesa Bessemer BtastShseca AmertcanOpss 
Hesnb Stsei Abeeta, Ksystooe Copper BimI Sbesta 
Block Sbeats. SpecisI Bbeets lor MsmptnA, Bbeecs for 
Elsctrksl spperstut, AutomoUle Sheets Deep Drawlni 
•bests Apollo sndApollo-KeystooeOslTsnlsed Bbeets 
Cormtsted Bheeia, Penned Rooftad sod Sldlnl Product! 
Culvert sod Flome Stock, Long Teroe Sheeti Roof 
lag Teme Plates Bright TIb Piste BIsck Piste, Bic 


AMBRKAN Sm AM) TIN PUTS COMPANY, MttAwfb, 


Large welt financed manufacturing con- 
cern speciallxlng in sheet metal work 
but aUo fully equipped with stomping, 
die making machining, broou founding, 
pattern making and nickel plating de- 
partments wants to take on the manu- 
facture and sale of additional line, either 
on purchase or royulty besie. What 
have you ? Write with full description 
and all deuHs to 

FEMCO 

Box 15S 0-0 Sdonttfio American 



Beatsmsr-Built Disasl Power 
Now Avsilsble for Induatry 

^HB eemotMeel, depsndeblt Diesel Bnglne le 
*■ BOW offered to Industry by the Beesemer Oas 
Bnsltie Compsny— ploneere la engiae fabricetioii. 

Beeeemer Atlae Diceel Bnglaee ore the result 
of thirty years development by the Atlse Impe- 
rial Kftglne Co., of Oeklanih CaL, la which Ume 
h has become the favorite Diceel Xtwlne of the 
Peolfto Coast Thlt enslnc im now bulH end sold 
ssst of the RocUes by the Beseemer Qae Rncfn* 
Co of Grove CHy Pi 

Pbf any Induetrlal power requlrenent Is 
no snpertof to Beeeemer Atlas Dleoet Wbetfaer 
yon need 90 h.p or 1400 h.p, unite there Is a inodsl 
that will sxootly meet yonr needs. 

Write Ibr deoeriptlve lltefstnre. Tbsre Is os 
SpUgatloo. 

THE BESSEMER GAS ENGINR Ca 

IdYsdiSirsst GravsCRy. Po. 


BESSEMER 
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Tons of lead roll along 
every avenue 



H OW much lead is in your auto- 
mobile? In all the new motor 
vehicles built in a year, there 
are about 109»^34,()00 pounds of lead 
Today, lu company with steel, gloss, 
nickel, tin, copper, aluminum, leatlicr 
and rubber in millions of motor cars, 
lead IS inseparably linked with the social 
and industrial life of the nation It is 
helping to carry approximately 7,500,- 
000,000 passengers every year over 
plains and mountains, through cities 
and Villages Lead is in the truck that 
distributes the necessities and luxunes 
of life to you and your friends 

Where the lead xs 

Without leaving his seat the modern car 
owner turns a switch, and electric lights 
flood the dark road before him He t urns 
another button, presses a pedal, and his 
powerful motor hums merrily beneath 
the hood m front of him 

In making possible this picture, man 
has called upon the aid of lead The 
storage battery that provides elec Ini 
power for automobile hglits, starter, and 
Ignition 18 mostly lead It consists of 
lead plates, every other one covered with 
litharge and the rest with red-lead Itotli 
litharge and red-lead are obtained from 
metallic lead The plates are in hard 
rubber containers that have lead m them 
This use of lead in connection '^lih 
more than 13,00(t000 automobiles and 
trucks in operation today gives you an 
idea of the amount of lead the automo- 
bile manufacturer puts into his product 
While this use accounts for the most of 
the large tonnage of lead used m an 
automobile, it is not the only use of 
lead. 

Putting lead to work 

The next time you step into on automo- 
bile, remember that if it were not for 
lead-tm solder, the seams of the gasolme 


tank would leak The same kind of 
solder seals the radiator that helps to 
keep your engine cool and holds in place 
the windings of wire in the generator 
that charges the lead storage battery 
Every tune you turn a hard-rubber 
switch button on your instrument board 
you are touching something that con- 
tains load When you adjust the muss 
of wiring about your motor, fingers 
grasp its soft rubber msuiation, which 
also has lead m it The rubber tires, 



A turn of the nuHtrh und tkr 


torrst the rnrrfni p'om 

the leoti ntt nffr /wiOrry iMt\ the 
{ffnttion tiiid HUtrting eytteme 


rubljcr top and the rubber mat on the 
car stop < oiiUiin le ul The electric light 
bulbs are made of lead glass Ground 
coats of h iiid-puinted cars and light 
colorctl limshmg coats are sometimes 
\\hitc lead 

Besides the lead that the car manu- 
facturer US4 s in giving you a completed 
autouiobih or truck, we must add the 
amount of this metal which In Ips to re- 
fine the gasoIuK that feeds the engine 
Litharge helps to produc*c mort than 
4,500 000,000 gallons of gastiline for the 
yearly consumption of motorists m tins 
country 

Where you find the most lead 

O F even greatef importanc'C, so far 
as tonnage goes, than the use of 
lead by the automobile manufacturer is 
the lead that you use m general f>amting 


In one year approximately 350 000,000 
pounds of white lenfl nrc used on surfac*es 
su( h as liiood For ]>rote<it ion aguiusl the 
ravages of rust nearly ^0,<)00,(K)0 pounds 
of red-lead are applied to metal surfaces 
annually 

That record reflects the awakening of 
propierty owners to the necessity of paint 
protection More of tliese owners than 
ever before believe tmlay in the truth of 
the phrase '‘Save the surfac*e and you 
save all ” And they art relying on 

while -lead and red- ^ 

lead paint to prevent I 

decay eating into llie 
surface and jierhaps destroying the 
entire building 

Producers of lead proaucis 

Dttick Boy ivhxU-lead is the name of 
the pure white lead made and sold by 
National I^ead Company On every keg 
of Duich Boy wht e-lead ls reproduced 
the picture of the Dutch Boy Painter 
shown la low This tratle-mark guaran- 
tees a product of the highest quality 

Dutch Bov products also include red- 
lead hnsc'od oil, flatting oil, babbitt 
metals, and solder 

National licad C ompany also makes 
lead products for prat lically every pur- 
pose to which lead can lie put in art, in- 
dustry and daily life ff you want infor- 
mation regarding any particular use of 
lead, write lo us 

If you wish to read further a1x>ut this 
womler metal, wc can tell you of a num- 
ber of mlerestiug books on the subject 

Ihe latest and probalily ^ 

the most eomplete story 
of le^ and its many uses 
IS “ l^ad, the Precious 
Metal,” publisher! by the 
Century I 'ompany, New 
\ ork If you are unable to 
get it at your bookstore, 
write us or the publishers 


NATIONAL LEAD COMPANY 

New York lIlDromlway Uniiton 181 State St Duffalo llflOnkSt, 
< lilcnvo 900 Wrat IHtli bt ( incinnatl Kriftnaii A»c Cleveland 
«o WVst Snrerior Ave St Umi* Tilt ( hmtniit St Sau Kraui luro, 
4H5C4ilirorntabt I Ittnijuriih NHtmrvill^d&OllCo oFl a smKnurth 
Ave i'hlUdelplila, John T Lewis & Bros Co, 487 CbesUiut SL 
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Guaianteed 
|IiadioEqtil]miait 

WHto «« • Mtf 

D«|^ 441 

and wc will tend you free thlt 52 page cata 
loguc of radio trtt and porta It alto con 
tains explanation of radio termt, map and 
liat of broadcasting atationa and much 
radio information, including an cxplana 
tlon of successful hook upe and circuits 
You will be amaxed at the low prices 
Ward a quote A complete tube set having 
a range of 500 miles and more, including 
tube, head tet. battenes, and antenna 
equipment as low as $23 SO 
This catalogue conUins everything for 
the expert and amateur Complete sets 
and every Improved part for building sets, 
all the most up-to-date devices — at the 
lowest possible ^ces 

MaatomaOaM tae Bagla 
Montgomery Ward 0i Co is headquarters 
for Radio selling everythmg direct by mail 
without the usual **lbidio-profits " Why 
pay higher prices? Ward quality is the 
beM and the prices will often save you one 
third Everything sold under our Fifty 
Year Old Quarantee — Your Money Back if 
You Are Not Satisfied. Write today for your 
copy of this complete 52 page Radio Book. 

Write ta asr hsass asarsst ysa 
AMrtss OseC i4t 

^t aspa _ KaMaaOes •t.Favl 
Fartlaatfc Ove, rt.Wevtfe Oaklaag, Cal. 





Radio Notca 

Re-Bnmdcastlng Amerlean Programs 
la Fhi^nd has b^me a rather common- 
^ce feat Recently the progroots of the 
Westlnghouse station, KDKA. have boon In 
tercepted by English stations and re broad^ 
costed (or English bomus The KDKA sts 
tlon has been transmitting ou a lOO-metor 
Wave length for re broadcasting purposes, 
and this wave has been picked up by the 
Manchester station of Metropolitan 

Tlrdters Electrical C^unpany and repeated on 
885 meters. 

A Mercury Variable Condenser. — ^There 
has appearoif ou the market a variable con 
denser whhh makes use of liquid mercury 
under pressure The application of greater 
or less pressnro cause* the mercury to spread 
more or Una oier the mien dielectric and to 
produce greoter or less cnpncltv effect. Tlie 
mercury Is entirely encloaefi eliminating all 
possibility of diiat and dirt nnd, therefore, 
leakoge and noises. It is cl aimed that this 
new condeniier will Rtund more thnu 5000 
volts so that it can bo iiawl for low power 
tranamiMlon aa well rh for receiving Be 
cause of the simple construction the price is 
quite moderate 

Radio and the Farmer. — A special sur^ 
vey of nb<mt l2fK) farmers Just completed 
by the U S Department of Agricniltiire has 
dlscloiWHl the importance of radio in the 
production and marketing of agricultural 
products More than 50 per cent of the 
1200 farmers rcriorted that they owiiwl tube 
seta employing tlirin. or more txibes A large 
number have home made sets ranging from 
the simple erystnl to the tube set More 
than 75 different makes of sots were found 
among the miuiufiictiirey] Rots piinhasetl al 
thouf^ the bulk of the sets wire conflnml 
to about 15 of the loading tnakf k that are 
more or less widely advertised in radio and 
general mngarlne* The n4er«gt cost of the 
iliHunfaotunHi w U wh* $1T2 Comparatively 
few of the owner* of home made set* operate 
crystal roc<i\erH the snr'ey revealed The 
average cost of the rrvHtnl sets was $11 
The a\oriigc cost of the homo made tube sets 
was $83 

Is the Regenerative Set on the Wane? 

— That is n question whl» h is being naked 
and asked often theae dnys With the m^cent 
progress in radio enginoirlng it la fair to 
state that the rcgfnornli\L cireiut no Kmgor 
occupies tlip important immtion width It did 
a year ago Heitor circuits hn\e bw n de 
volopetl which make for ahorper tuning ]fss 
diatortion nnd p(»HltI\oly no re rndintion 
IIowe\er the rtgtntrativc circuit liaa done 
more to bring about railio hrondensfing than 
any other futior It was nvailabh at n time 
when tl\< rc was nothing elHo that could even 
be coriipartd with it in iMilnt of effieienev 
It ptrmitttd the conutructhm of mmple sets 
which would bring in radio pliniie signals 
from stations rannv Jmndrtd mihs uway It 
made (or loud signals whorcas heretofore, 
single tubes prcKhicofl barely undible signals. 
NcvertlielcHS, nnd despite Urn many ingoni 
ona tuner* which hn4o been dt vised of late 
to give new Ufo to the ngomrutive receiver, 
the fact remains that rogeneratixe clrmita 
arc being sopersodcHl by radio frcqaoncy neu 
trod>ne, superdvno, rndioilynr suiier ketero- 
dyno, and other cimilts 

The Scaled Radio Seta of Aastralia. — 
A novil mMloHl has betn adnpttd by the 
Australian (^urnmonwenlth radio authorities 
(or pnUcctlng bnmdonsting stations The 
rogiilatiutis ron ntly promulgated require 
that e\ery pro8iKM*ti\p purehastr of a receSv 
lug set must prisent to the radio goo<is 
dealer a certificate of 1I« nse showing that 
he has subscribed to the sirvLco of the stn 
tiou operating on the wave length to which 
the instniment being purchtiseil i* adjusted 
If a radio enthusiast desiris to listen in on 
additional programs he can have his reoelv 
ing let so adjusted, but only on the produc- 
tion of certificates showing that he ha* made 
separutp subocriptlous to each At a recent 
conference of Foileral authorltieH, manu- 
facturers, broadcasting companies, and deal 
era, the adoption of a uniform device for 
sealing receuing sets was docldod upon 
While the sealtd-sat regulations may be de- 
feated by certala owners of receiving aets, 
the Government has authority to make sur- 
prise inspoctions of every set to see that the 
■eols have not been tampered with Ix Is 
understood that the soolliig derica, wU^ Is 
added locally, will in no way interfere wlA 
tile sole of American radio sets In AostraHOi 

TIm Wits Trap Is becominc mon and 
mors of i neoesrity in coaiiMtioa with sots 
which do not tuna sharply and In loeaUtlM 
when there ate two or more tnmsmitteani at 
work on almost tbs soms wave kagths. 



C mmmmrt rSe fimimft ■yFVeeSdCadto 
/M*s wM^serfiiisr Silser 


rilOSr*||AMO 

Jack* Are & WoritTa 
Standard of Quality 
npRULY may it be add o< 

any raovrilMBiajadc that it 
“sparkles like a Their 

superb finish tbecrown- 

ing touch to the world's small- 
est, neatest, finest Jacks. Frames 
are electric brass, tri^e nIcM 
plated and hand buffed mil 
over, Bides, top, bottom and 
ends. Radio fans have learned 
that laosTUoaM Jadcs have 
absolutely no competition in 
finish, design, workmanship 
and all-around (juality Priced 
from 60c to 90& Made in all 
styles, including Neutrod 3 me. 
A;^ your dealer about them. 

JaMiamm soms (Aram 
•coralMSHMHi QmK 

Hy Radio Rrodaof 

HERBERT H FROST. Iso. 

IMW UIm Sworn 
NmvYwk CHTCAOO 





Write r.» iM Wm*. 

TWAalfwilk DmIHmI l>n<e«i C*. 
upwiiMrtt qwfcwtf.OM. 


LEARN WATCHWORI 

A fln« triUlv eummamUnv » food Mtlarr and your 
MTvloM Klwayt Id (1«ri*ik1 or you ou 
■(•n In biutDMt (or youTMlf At 



UAPUT INSTITUTC 

Tho nwtect MtiOQl (or 



Burgess “A” Battery 

InbroTOCe. a New Silent Partner 




St' 



SUMBI MnnyCONMflY 

BMmHMM ORV aATfCeiKS MAWtfVAOnnHM 
SkAaNUOMT d HAptO laHfTIOM Tai.B*HOI|R 
a ai fitA A a*te— oprin o i teanmo tnwr aw* .OmmUMO 
^UHritAfOOUM arm WOMtOi MAOmao WtoaOMM 


ifni m w ir.iM* 


K s m a i muMMA Waum wia Ww w oa 
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FortsntMlr. »*»« *"P «® 

tiupticm am may be readily made or imr- 
chMed oonidfta at a low ooat. Tba ilmploat 
kind of wave trap conrfsti ol a shellackod 
tube throe Indbu In dlaneter, oa wUdbi are 
wound ten tome of No 18 doable ootton 
covered wire to aerve ae the antenna dr 
puit. Around tbU winding ia placed a layer 
of intulatioii, aay oiled moalin, and a wind 
ing of $5 tnma of No. 26 double^tton 
porered wire. ThU aecosd winding Is con 
noct^ to tho terminals of a 48 plate or 
001 mfd variable condonser l%e first 
winding is connected to the antenna and 
ground^ just the same as the receiving vet 
In fact, it is shunted serosa the terminals 
of the receiving set Such a wave trap 
fvrves to "'trap"* nndealrod signals, which are 
tuned in for the dosed o^llatinK circuit 
consisting of the second winding and vari 
nble condenser there to lose themselves, so 
to speak, and not get into tho receiver 
which is tuned for another wave length. 

The Superdyne Receiver now steps up 
to the forepart of the radio stage and baska 
In the limelight Idke moat of the recent 
advances in broadcast receivers, tho principal 
feature of the superdyne is its spedal radio 
frequency amplifying circuit Both the in 
put end output dreuits of the first tube are 
rnrofully tuned to the incoming wave, which 
Ir an arrangement that is bound to give 
remarkable resnlts. The possibility of 
oncillationa has been eliminated by the In 
genlnus device of a reversed ttcklor coll 
Tlie tickler gives the tube negative regenora 
tion which discourages Its tendency to oscU 
late instead of aiding it, as the usual tickler 
does. In toning in on a station both the 
grid circuit and the plate circuit aro tune^i 
by variable condensers Tf the set clicks 
and breaks Into oscillation, It can be im 
mediately stopped by a turn of the tickler 
or stabilizer dial It may be necessary to 
tiim the stabilizer at rl^t angles to the 
gri<i circuit coll in order to pick up a stn 
tion As soon as the set starts to oscillate 
it should be tuned down Immediately Then, 
after both grid and plate circuits are tuned 
to resonance with the incoming signal tho 
cniipliog between the stabiliser and the grid 
coil can be reduced until the volume of sig 
nnl is as great as desired or until the set 
Ik hist below the point of breaking Into 
nncillation Oompllcated as all this may 
Hoimd the mt can bo operated with but little | 
ptnetice It will not only tune sharply, but ! 
It will bring In distant stations with ample j 
'ohime 

The toud-Speaker Horn* — ^The popular 
crinccptlon of the function of a nom on 
either a loud-speaker or a phonograph Is 
erroneous We hear that a horn “resouatos 
or it “concentrates the sound ” or it “ampll 
fus’ and many other explauations all of 
which are vague and most of them fncorrect 
It Is true that a horn resonates at certain 
frequencies, and for that reason increases 
tho amount of radiation at those frequencies | 
Any form of resonance, however Is unde - 1 
sirable beeauM it Is impossible to increase 
tile omount of radiated ©nerCT uniformly 
at all frequencies within a wide range by 
this method If a hom Is not to distort, 
its walls sbsnid be non vibrating and its 
air column resonances, within the range of 
froQiionoie* used, should be slight If we 
think of the term “ampllfiradon" aa moan 
ing the fncrendng of any form of response 
by supplying energy from another source, 
we are at once that a hom can not amplify 
becanse it can not supply energy we learn 
from O R Hanna of the Westinghouse Be- 
search Laboratory It should be evident, 
therefore that a Wn merely loads the dia 
Phragra in ouch a way as to caust more 
sound energy to bo rotated into the sur- 
rounding space from the diaphragm. The 
term ‘radiator^ more accurately dosnibes 
the action of a hom A good bom, there 
fore, la one which oanaes the diaphragm to 
radiate almost uniformly at nil frequencies 
within the deslTed limits. This condition Is 
more easily attained in a phonograph than 
ip a loud-speaker In the phonograph the 
^phfagm is forced to follow the vibrations 
of the record mceept for the slight spring 
of the needle, while in the lood*epeaker the 
dii^ragm is not impdled to follow the 
variations of current in the wliidiagt be- 
muse then is DO rigid connection between 
tho two Id the phonograph It Is necessary 
only timt the bom ahali radiate uniformly 
at dUterent fre(tnenoies for a given root 
mean aquare yelodty of the diaphragm. In 
tbe lood-apttker the bora most fulfill this 
condition, and also help to causa the die- 
Pbreym to vibrate at a nearly nnlform 
vriocity yrhtn the aame current at dKereat 
frequMstot hr^atied Aroni^ the wMtngsi 


Eveready gives you the right battery 
for every radio use! 

E ach Eveready Radio Battery represents thirty years of battery 
building experience Each Eveready Battery represents milhons 
of dollars invested in men, methods and machinery Overseeing 
Eveready production is the greatest battery laboratory known to 
science, where every particle of raw material is required to pass 
Eveready’s exacting tests To insure Eveready serviceability, batches of 
Eveready Batteries are constantly being set aside for performance tests 
And, finally, daily shipments keep dealers supplied with fresh Eveready 
Batteries, packed full of power 

To be certain of battery satisfaction, insist on Eveready Radio 
Batteries— they last longer 

evEREADit 

Radio Batteries 

-they last longer 

The radio dry cell triumphant 

hor economical, satiafectory radio, light the filamenta of your dry cell 
tubes with the Eveready Dry Cell Radio A Battery Will unfailingly 
outlast iiiy other at % ampere current Full inatructions for getting this 
Eumotnical Eighth, on lal^ls and m our booklets This battery will 
excetd your expectations in economy and performance 

Equal to all demands 

Power flows from your B Battery, power that gives life to your 
head phonts or loud six^iker Some tubes draw more B Battery current 
than others, but whatever the tube or tubes you use, Eveready B 
Battcncs will give you maximum results Eveready ‘ B Batteries are 
made in six sizes, for all possible uses Always use the biggest possible 
battery, for it contains more energy in proportion to cost, and lasts longer 
Where space is limiud, use No 764, the vertical *‘B ' Battery that occu' 
pies little table space but is packed wnh long lasting power 



This battery is a wonder worker 

Eveready s biggest contribution to economical and more 
satisfying radio is the Eveready ‘ C Battery, a triple use, 
universal battery It will make the loud speaker respond 
with a new fullness and naturalness of tone, and save much 
money by making the B Battery last still longer Connect 
jt with the gnds of audio frequency amplifiers and notice the 
big difference Can also be used as an ‘ A Battery for 199^ 
type tubes in portable sets, and as a B ' Battery booster 
Eveready Radio Battery No 771 — use it* 


NATIONAL CARBON COMPANY. Inc , New York and San Francisco 

Headquarter * for Radio Battery Information 
CANADIAN NATIONAL CARBON 00 Limited Reetory and OguM. Toronto. Ontuio 
tod money-wving hookleta oo baetchu Mnt her on requm If luve uiy nuiki baltety ptobUoM, « 
teO C. BufotM, KUmccr lUdio Diridan, Nttkmftl Oubon Co Idc.. 116 - 11 I Ortun Street, Long bUoJ City N Y 


AIR 18 FULL OP THINGS 
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Wlint a whale ol a (lillerence 
just a lew cents make. ” 


itll ihc illjjrtcfu'c 

lu twfcii jtisl jn oi(lin.ii\ < 

.\iul-— i A I INIA, the most sUiiljiil 
I'K'iui ill liistory. 


KELLOGG 



Jacks! 

— Wg/l Jacks 
^ low Jacks 
— help the game 

Oh wtmt wr know About jHcke! Ifw« 
wer* lo romp through our rtconlR 1 
■hould Vfiiturr tu we have sold 
i(wkt enouKh to make the mde of the 
Court ilcmw look tike n rtrlmtor hood 
on m HivvfM- Yo«' We liave built 
hundred* of thousimlt of jack* foe 
the most rrlth il irlrphorw work for 

E ear* If you need iatWa and want to 
a Abaolutcly *ufe they will deliver 
Juet put Kellosg Jarks down on 
your order liit You c*n t go wrong 

A thoroughly efficient tmig little Job 
*t $1 10 apim for 4 conductor J acki 

C/w/r Tk0 r«l. 

ElUOeO tWITCMiOARQ 
« SUPPLY COMPANY 

CHICAGO 


Quality 

Amplification 



TYPE 300D AMPUFIER UNIT 


If cUstortlon occurg in your audio 
frequency amplifier the results of your 
whole aet are epoilect Uae only audio 
frequency amplifiers of proven quality 
The General Radio Co was the ftrat 
company to offer commercially a closed 
core audio frequency amplifying trans- 
former It has been instrumenul In 
the development and Improvement of 
such transformera. Assure satisfaction 
in your set by using amplifying trsns- 
formers and completely assembled am- 
plifying units of proven quality 

Type 231 A Amp Tran* WOO 

Typ« 30i>C Amp Unit for UVI»« *7 75 
Type 300D UV20IA* *8.23 

Send f^r BulUUn 9 f 6 S 

General Radio Co. 

Masuchuaatts Arm. and Windsor St. 

Cambfidge 3^ Maas. 


Electrical Notes 

Geometry and the Photoneter.^ — An 

icoaahetlron siirfuer htut boen miccmsfully 
H8od by the \Veatin|ChouH« Lamp Co for the 
measurenunt of thn v» ry Inrgcst stroet light 
fug ItindnoinM Su<h ii solid having twenty 
fares each nn iMimluteral triangle is more 
udaptetl to inunufumiring tlmii a sphere and 
oeciiples hss tertloni dlHtnncfi^ without sucrl 
fioing iinv nrnirary within tliu limits of com 
morel al testing 

Cement for Porcelain and Glasa insu- 
lators f'4 now available It Is sold as a 
dry is)\\dcr with tlie neotwnury quantity of 
liriiiifl hardener for mixing It Is furnished in 
bulk quantities or in small lots, according to 
requirements Thia cement (h said to be o 
porcelain putty that sets niid hardens ot nor 
mul teniporutiircN No fat at Is used For 
remontiiig patching and repairing insuintora 
of any mee or type the new cement forms n 
hnmngeticouB moss with the material of 
wlih h the jnsiilnfor Ih mode In a few days 
It becomes na hanl as flint ho the manufac- 
turer cliumH It in eiiHily and quickly pre- 
pnrcil After biliig mixed to the proper con 
siHieiicy it nmiiiiiR soft «ml pliable for soi 
eral hours It requires po reinforcing and 
no heat to di velop the full strength of the 
Insulator 

The 110.000 Volt 4427 Foot Span over 
( arquiiu a Straits, on San Francisco Huy is 
oti« of thf hiUriBting fi uLs of high jh) wet 
trniismiNsloii in this country Tlin first cross 
lug of the ( urquine/ Straits hj u high ton 
Sion traiisuiiwuon bm nus one of tJic step 
ping stouts in the progress of thi electrical 
liwUiKtry I hi juouu rs bviUt well aud the 
inarch of ext fits with its demands for 
greater uiul grmter bluLks of power fouiul 
tile I roHNing structure adequate for the new 
reqiiirciru iits ( tuisiructtsl in liXU for ouo 
(lOOOOxolt circuit \Mtli n spare cable, two 
mlditloiitil cnbliH were mhlctl iij 1014 mak 
lug t\io flOOOOxolt circuits In 102J etdir 
eldnit with iho riplueomnil of 000 volt 
pijlo lines by a llOO<KJ\ult tower line the 
croRsiuk \XUH modified to ullou 110 00<) xolts 
on (he two circuits thus again practically 
doubling the truuMmimion capacity 

The Underground Duct System of wir- 
ing is In coming incTi aslngly popular in csim 
im rclal building" For years architects and 
ongiiiocrs lia\o bten cimfrontml with the 
problem of instnlliug snfiiclcntly flexible sys 
tenia of floor distribution for light power 
and signal eiroults to care for future require 
nioiits Of late the problem has been nggrn 
>utul by the tinrieiicy towanl open offices, 
xvltb th< c*onsequpnt unoertniiity of desk lo- 
cnfioiiM and by the iu*rd in fuduHtrifll plants 
of ehuuging motor locations or feeder cirouits 
beenusi of chniigi s in iircMhictiuu procewies 
According to Flcciricnl WorM tbo new ays 
tern of wiring consists of n grid loop or any 
other pref< rretl □rrnnk( meiit of half round 
flb<‘r diidts e<jnn<‘cted at Intersections by jiinc 
tion boxes which are merely laid in position 
(not nctiinlly nttni bed to the components of 
the system) and the whole incorporated In 
the floor fill so that outh ts can be placed at 
tlie bojouniug or after the floors are com 
plpte<l h ither single dutt or double duet eiin 
be liiRtnlkMl depending on whither the doc 
trie powf r and signal circuits are gmuiied in 
the snino duct or sopnrateil Access to thn 
duet Is obtained through inserts or outlet fit 
tings plared at the start or after the floor 
Is finishwi 

Electricity Roaatn Beef for 5000 
People — A new and unusual application 

of tkttric heutmg was madi n.'ccutly whiii 
tiettriciillv barbtcutal beef was scrvefl to five 
thousand p^^qdc ut the animal round up and 
celebration ut Kphrata Wushingtoii Wc 
leuni from Flecirtonl Worid that four steers 
weighing about two thousand pounds each 
were dressed and prepared for the barbecue 
and roustcMl in a large electrically heated pit 
built tHiMJCiHlIy for the occasion The impro 
\is«<I oiLti was ^2 feet long, 4 feet wide and 
fl feet deep Twelve beating elements each 
of 3 kilowatt capacity and consisting of 
about I'M) feet of No 14 iron wire were 
placed one foot obo\e the bottom of the pit 
Sheet irim heat deflectors were jiliicetl one foot 
nb<»xo thi hearing elements, and a foot and 
a half ubo\e the deflectors were placed iron 
bars to hold the beef Thermostatic control 
was provided to maintain an even bent in the 
pit The meat was first roasted at a tarn 
perntiirc of WM) degrees for two hours. The 
bent was then reduced to B60 degrees and 
mniiitnlnoil at this point for four hours For 
the next nx hours the temperature ranged 
from 2riC degrees to W) degrees. At mid 
night the meat had been roasting for twelve 
boars and the temperature was Uien reduced 
to 200 degrees and held there for twrtve 
hours until the time of tbo barbecue 


F 
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Radio 
**Applause Carda*** 

— — Station K-C-L-X alimlng off If yoa 
have enjived the program won t 

you write In and tall themT 
By all Tnaanat Qakkly and caally with 
^ Applause Cards. * Tbey r« nandsomelr 
prlnied mailing oarda. All ready for you 
to fill Id with your oommenta, algti and 
drop in tho raairbox. 

Keep a pock of them near your reoeWlng 
set 

You can use Applause 

berauae they are TREE AT YOUR ^DIO 

deAiIirs. 


Zliotograph CoDVright^^AppfauM'^rda.^^ 

A big TREK pukan of tbem awalta | 

.VocKS' ffijj 

and w« II ship yM a gtiwnm* aepPir 
Applause Carda** * free prepaid, direct* 
Dept. J-3 ea« u ■ rM.off 

DICTOGRAPH 

PRODUCTS CORPORATION 
220 Weet 42n<l Street New Yerii CHy 


'Jhawsciil 
? 3 W )00 

ui 2 years*. 




jKflmpprSlldpa.| 

, .Rttk DpFrI** 

Mad* over tSafl prafil Is < 

I. D FayRs ftvmcMl 
>77 pntHt (or 217 day* 
£. Meedoaludl 
rorkml b«n UOM *sd Mad* 
$100 • w«*k W« SMd 
bDM pmb to mJI Roper 
fVis.yytat« to IwHM 


srodrd wp trsin 


WdiT Dayton O. 


k«, aobool*, koine* asd 
sijlo ewser* Ap- 
proved by Uader' 
rrlUta Ort osr 
Itss. find Mi bow 
toNMUi*nMMRMR 
ey NeeipeiiMUM 
Iww (oil onkm 
St UMlavl 


Sidney -Built 

Medium Pattern Lathee 

Med* la both Snlm 
coa^r tAtef ^tad | 

on « rapid prodeame 
bwa M tool foeOMre- 
vmm itwp*, ec. Wike (of 
diuilt tad pnota 
THE SIDNEY 
MACHINE TOOL CO 
DtftIMS SUetr 



Experimental and Model Work 

riae latapeMMiU aad Mmo MeeURtry* 
iRveetlee* IHvelNpad 
Spe et a l Teela in«a* Meer OeUing Et«. 


mr nm. be. 

WhyUot 


St NnrTmkQlr 



(Bettmde Grtl > Official Canted Skrm$M) 

SaOiatt Twte* Waably 

via PaUtlal Twin SfT«w CMI Burning 

£mck H 000 Tifmi Dts^lactmemi 
Far lOuMnled ReokleM WrOe w 

TOtMKSS tUUniDA UHE, 34 WUfeehal It. II T 

or aar Uoa) TmwW Aceai 


HiaHim 


“WONDER" COLO PIPE. TUBING 
AND BAR BENOm 
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A Wild Night on the "Shenandoah” 

{Contkiued from page 15S) 
puUcd forward the vertical rudder post a 
heavy member measuring ten inches by ten 
inches* so that tho top of this iwat Is uow 
nbout twelve Inchis from the ^erticul It is 
TieOfHeM to say that the covering fabne was 
in large part torn uwuy frt>m the recked 
frame and It will b* undtrstootl that tho 
Hteerlng of the ship, complicutotl lu* it was hy 
the gaping hole in the bow btcanio a very 
difficult mutter 

To any out unfamiliar with tin problem 
of airships and their atnicture it would 
Hcom tliat tho remedy for the nt troiihk** 
Mould be the simplu one of strengthening the 
bow and stern construction hut to do this 
means to add additional weight to tin Rhi]> 
and reiluco the uaefnl lift to that extent 
lint the nseful lift, that is to wiy Hu dlf 
f( n nco between the dead weight of the ship 
and the lifting jiowt r of the gas is thi 
inpital with which the airship d< sigin r has 
to work , and every reduction in the lift 
muiina a correaponding reduction in engine 
])owcr and speed or in the annuint of fuel 
that can be carriwi and, therefore in the 
radius of action of the ship It is tliia d< 
mand for light weight with itn munequeiit 
frailty of structure which renders the dr 
signing of a dirigible such a ticklish job 
Itotii flcrman and English dcsij^m rs hni e 
stated tliat the * Sin nandonh is jirohably 
the strongest airship that has as >»t hern 
hiiilt yet we seo what happens to lar in 
11 Miiiter’n gale of a few hours duration 

The escape from thisi ouiiflictiiig (ondi 
tfons lies ill the direction of greater sise 
^tienking approximately the weight of an 
airship mertaw'S as tin snnare of her di 
rmnsions, whereas the liftini, capneity in 
eriases as the mibe Hence U follows that 
all airship ICMJO feet long can he built n lu 
li\(ly of much greater strength and rigidity 
than one 650 feet long Hei ause of the 
greater relatne buoyancy al ills disiHisal, tin 
desigin r can dwigii such parts as (xpeHeiioe 
hiiH shown to lie vulnernbh with u suf 
heiint margin of ntrength to stand up to 
their work As u mutter of fnet, the ships 
whieh are to be built with the assistance 
of the Krltish Oovornment for thi sen ice 
between Oreat Britain India and Anatmllu 
and those which will be built by the Amer 
lean i ompany which has bought up the 
(tirman patent rights will be of sueh di 
mensioDB as to make even the i^hciiandoah 
morlesC by comparison 


IN THE ALLIED PAPER MILLS, KALAMAZOO 



24 'Hour Service 


Our Abrams Invsstigation — VI 

( Con f {ft ttctf from page 159) 
usable plane 

Dr Abrams knew nothing or next to noth 
ing regarding eiectricity oven though he 
made use of electrical apparatus in his work 
Of course he would till you that he was 
apidying electronic energy to his diagnostic 
and treatment technique but ovi n then ht 
wuH on dangerous ground No less an 
uiitlioritv than Professor MillikHii probably 
Vmenca’s greatest physicist in the 8edd of 
tlie electron investigutod the Abrams ap 
pnratiis and stateii that it ilid not rest on 
any sort of sclentilie foniidutioa whatsoever 
Ih^ffHHor Millikan holds that tlu F U A 
ehiims are the height of absurdity If it is 
true that the cleetrons inside of atoms givi 
off under suitable stimulation frequencies 
of dotlnito period whieh are pnipi riy eallml 
ell ctronic frequetieies then fhewe frequen 
nos are billions of tiroes higher than any 
which the E R A are using in their tnat 
menu ho that tho use of the word tloc- 
trmilc * in connection with the Abrams 
methcHl is misleading and unsoientitir If 
there U anything iu the ERA technique 
It is certainly not electronic^ electrical or 
magnetic 

Not only did Abrams know little or noth 
Ing about physics (n the faro of this he 
Insisted on tying up physics with Ids theories 
at every poeslblo turn when there was no 
possible tie up His writings may have been 
eoiudncing to some meilical men interested 
primarily In the medical aapects of the enso 
but to the orderly and trainoil scientific 
mind, they wore nothing short of bewilder 
Ing Hla book “New Concepts in Diagnosis 
and Treatment” was typical of his weird and 
rambling writings of late In that work 
he falli^ to set forth hla discoveries or 
describe hia apparatus so that one could 
build the Instrumenta and repeat his expert 
ments. Early in oiir invostigatlon we ob- 
tained a copy of this work, and try as we 
would to understand Its seemingly significant 
eontanta, wo had to five It up as impossible 
U proved to bo an Incoberont bodge podge* 
One might riao to My that perhaps our 

iConiimned on page 210) 


Alex C Gtlman, Prtu 
Allttd Paper MtlU, says 

Dspondablo power trans 
mschin^ is at nec 
eiaary co tho manulacture of 
paper M ia dependablo paper 
to the production ol fino 
pnnted wrorka. Power coon 
always have been an item for 
the careful consideration of 
the mill execudvet, and in this 
period of high msterlB] and 
labor coots snd the necessuy 
for maximum production we 
must watch every l««k be it 
powerorniaterlaL Wedevelop 
around 9000 horse power 
operate 24 hours six days a 
week andtroublelnourengme 
nooM or on our power line 
would stand us heavy lossea. * 


EVERYTHING 


In the Monarch Divldon of the Allied 
Paper Mills at Kalamazoo, Michigan, 
Dt^ge pulleys, hangers, bearings and 
clutches, and rope drive have been ren- 
dering 24 hour aervice, six days a week 
for 14 year*. 

Throughout the extensive operating 
departments of the Allied MUls, Dodge 
equipment is giving the type of contin- 
uous service the business of paper 


making demands. Dodge means power 
savings. Plants standardizing on Dodge 
rank on the plus tide of the ledger 
in power actu^y delivered to produc* 
tion. 

Five hundred local dealers distribute 
Dodge products on the immediate deliv- 
ery basis. Trained engineers are always 
available for expert counsel on the 
special machinery demands oi industry 


DODGE MANUFACTURING CORPORATION 

G«nff«/ Oifew. Muluw.tt*, la4. Fmei^ku MlRhawaka Ind. mud Onad. N Y 



FOR THE MECHANICAL TRANSMISSION 


OF 


©ronehM/ Now York Philadelphia PittAurgh Boston Ondnnati Newark Chicigo 

Adanu MinnaapoUs Sc Louis Houston Seattle San Frandaco 




Th« Execubve’e Interest in 
Power TransmiMion 

He Should ReaUM lU Importanoo in 
Prodvetioa 

Tha executive la primarily Interested In 
rasulu as reflected on the bsOance aheet 
He may not be particularly intereated in a 
machine as simply a unit 1» the production 
of tha plant, he may not care whether the 
machine employs rawhide or cast steel 
gears and pinions, but he Is interested In 
the relation of that particular unk to his 
production coats and profits Tberdbrei if 
the sAclancy of one t^ of gear la higher 
than another type to tbs extent that H eub- 


stantially affects production it 1b believed 
only logical that he can be interested In 
gearing 

By the same line of reasoning it is be- 
liev^ equally true that the executive, being 
vitally interested in power costs as an 
important item of production expense, 
would be and It Interested in the relative 
efficiency of the various' means employed 
for the transmission of powrer fyom the 
boiler room to the machinery ol production 
He Is interested beesuse the percentage of 
power actually delivered to the machine 
producing tha product varies greatly, ac- 
cording to the efficiency of the means used 
for transmission, snd because the wasu 
oocasionsd by InefAolent systems of trans- 
mission, or the Mvlngs effected by efficient 


units have a definite and Important bearing 
on the monthly financial sutement 

Dodge has for forty years stood for 
maximum power delivery to productive 
machinery It has stood for power sav- 
ings— it us /ought and overcome exces- 
sive friction in thouMnds of {fiants 
That the directing heads of organizations 
fiilly appreciate the ImporUnce of the 
power transmitting units is evidenced by 
the letter of Mr Alex Oilman President of 
the Allied Paper Mills, in which he stresses 
the importance of dependable power and 
equally dependable transmission In the 
production of dependable printing papers 
It shows conclusively that the directing 
heads of business have this Interest In their 
road bed of power very much at heart 
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Practically Every Man 

intheWDrld 
of Industry 
will want 
this New 
Book — 

as soon as 
the mails 
can bring 
it to him* 

Your copy 
awaits your 
application. 

(NO CHARGE) 

ufrIUng/or U at once 

“A Pocket Guide to Economy 
and a Short-Cut to 
Super - Efficiency*” 

Sixty pages (6x9 inches) of authoritative 
facts, compiled in business-like sequence. No 
“advertising romancing ” no argument, no 
“clever salesmanship.” Just plain facts for 
clear heads. 

Almost every manufacturing business em- 
ploys hardwood in some way. 

Every man in industry knows the special 
utility for which Hard Maple is vital— in his 
own business. Yet every such man will be 
astonished by the list of 156 specialized appli- 
cations for which Hard Maple is the estab- 
lished standard materiaL 

New thoughts will spring from the readii^ of 
this list and from a study of the official statis- 
tics of strength (compression, shearing and 
tension) of ^ American hardwoods, beam- 
tests and impact-bending of hard and soff 
woods, etc. Some of those new thoughts may 
be valuable. Illustrations, 2 colors throughout. 

“TAKE THE GUESSWORK OUT 
OF YOUR WOODWORKING” 

A brand-new and invaluable reference volume. 

For your copy (%vUh our compliments) plodwc wriu, on UtterhetuL to 

The Northern Hard Maple Manufacturers 

311F.R.A BuHding, Othkoth, Wtocon»ln 
311 Cummer'Diggins Bldg, Cadilltc, Michiguii 



Science Notes 

A Digest of Everything of General Interest Appearing m 
Current literature 


N«w Telescope for Rvssim.— <iennaii 
papers report the delivory by an 
cotiGOm of n hiiRo telMcope ordered by the 
Russian Go\ era men t for the Nikolai Obaerva 
toTj on the Black Sea 
Slitdj Oimatolonr and the Weather at 
Home* — Clark Unlveraity now offern a 
coarse In homo study of ('llmetology and 
the dltontea of the World” an a companion 
to that on ‘The Paaidtix Weather ” 

the Weather?” — This is the 
name of a aerv-ioe furnlehed newspapers by 
a syndicate supplying srlentiftc news to news- 
papers Nearly e\oryone is interested in the 
wentber and the newspapem can give up a 
certain amount of space to this subject with 
advantage to the public. 

The Nightingale's Song in Kn gland. — 
\ party of 00 recently stayed up all nli^t 
in the Surrey wo4)ds to hear nightingales 
sing and they were well rewarded for their 
sncrifico of sleep and comfort Nineteen 
songslrni were dlMtlnguishml The spot se- 
lect^ was an old quarry 

Meteorological Degrees. — This year 
two degrees wert given in Meteorology by 
George M nsliington T nlversJty The only 
other degrees <»f Doctor of Philosophy for | 
Meteorology wire given by Johns Hopkins 
T Diversity in 1890 Harrord in 1014 and 
1017 and at W iscousiu in 1018. 

Longer Sheep's Wool — Dr Serge 
Voruiioff has announced a new discovery 
wfaUii may pwve of great value to wool 
growers. ITo states that the transplanting 
of glands from one sheep to another will 
cause the wool to grow 10 inches longer than 
normal on the animal with the aitra glands 
Foreign Fauna Study — A traveling 
Hcliulurship for the study of the fauna 
foreign cutintries wna announced by the 
Smithsonian Institution, which will devote 
I the interest from a bequest of |50 000 to the 
project The fund was given to the institii 
I tlon by the late Mrs Virginia Ihirdy Bacon 
of New York Tliosi awarded the scholar 
ship which will rotate every two years will 
receive about 12 500 a year 

Presence of Mind — A burglar m Wales, 
In H place which wc eanuot pronounce was 
undone by finger prlnU secured under pe- 
culiar circumstances. A maid servant was 
awakencil in true movie style by the bur- 
glar's flashlight She said she felt faint and 
asked for a glum of water which he gave 
her and finding no vnlnables took his do- 
parturt^ Uc was traced by the finger prints 
on the glass and provetl to bo a pitman and 
an old offender 

The Hlppopotarana and the Tennis 
Ball — ”Z©ekoe” in life was a $6,090 
bippoiiotamus In the Cincinnati Zoo »ume 
ill balanced or thoughtleiw person threw a 
tennis ball into the cage and bippopotatnns 
like Zeoko© ’ swallowed It The tennis ball 
was found wedged in the hnge boost s atom 
Bth, where, unable to pass further through 
the narrow opening, it formed an obetruo- 
tlon which resulted in the animals death 
after four days of suffering “Zoekoe” got 
by after swollowhig a lady s mesh bag, but 
the toitnis ball was too much 

Burrought’ Memorial. — Henrv Ford 
has given John Burroughs’ place in the town 
of hjwpus, N Y , to the John Burroughs 
Memorial Awodation In bia wiU Mr Bur- 
roughs left ’ Slabsidea” and the bouse at 
Itoxbury, known os * Woodchuck Lodge,” to 
Dr Clara Barrus and gave her exclusive con- 
trol of both pieces as long os she should Ure. 
The Memorial Association which had in- 
tended to acquire both properties, was unable 
to raise the required money, but Mr Ford 
came to the reocue by obtaining the interest 
of Dr Barrus In "BUbsldes,” which he has 
turned over to the association 

FaiU to Find lB«ttlbi«---ExptriiDefbta 
conducted by the l>1alisrlas Buread in on 
effort to extract InooUn, used in treatfug 
diabetes, from the oUmratary canals of 
sharks were said by bartOQ ofBdals to have 
been "not very sacceasfaU” Working with 
the Public Health Bervtos the bureau 
Uinod about 16 pounds Of jponcteas tlHuea 
from various spe<^ of sharka but a hihora 
tory test failed to develop iny insnUn Hie 
present souroe of inpyly la the poncreu of 


catde The failure of the ei^periowot, how 
ever may have resulted from the length of 
iime which elapsed after the sharks were 
killed and before the laboratory tests were 
possible 

Profeoeor Pickering RcMgno. — Prof 
Wlllism Henry Pickering is to rettgn in 
September 1&24, and will become Assistant 
Professor hhnerltut. He was born in Boston 
lu 1858 ond graduated at the Mossariiaaetta 
Institute of Technology In 1379 Professor 
Pickering is the dtsooverer of the nintii end 
tenth satellites of Baturn and has mode 
many contributions to astronomical knowl 
wlge Professor Pickering in 1900 estab- 
llsbed the aotronomlcal station for the Hot 
yard Observatory in MandevUle, Jamaica, 
where he now lives. In 1891 be estabHehed 
tlie Aroquipo, Peru, station of the Harvard 
Observatory and erectMl an observatory and 
I toleerope for Dr Lowell at Blagatsff, Aria , 
in 1894 


Elephants Increasing. — The elephant Is 

a very iiRoful animal botJi for draft purposes 
and for Ivory A few years ago 70 000 were 
slaughtered aunuaUy for their tusks so that 
it setitDBd us thongb there was a good chance 
i)f the big uniraal s becoming extinct. Wiss 
laws huaever, hove checked the destruction 
so that the number Is ln< reasing war 

gave the cltphants their chance and the 
British authorities in East Africa have also 
proteotfMl them South of Zambesi the ele- 
phant Is virtually extinct and the Gape mar- 
ket for ivory has ceased to exist. At present 
Mosamblque is the center of the ivory trade 
Oddly enough the Portuguese through whose 
hands It cornea send nearly all the Ivory 
across to Bombay, where it is eorted and cut 
and dispatched to the Enropean markets. 
world’s supply of real elephant Ivory is now 
about 250 tons a year 


Tr^parsamide for Sleeping Sldmeoi.— - 

81eeping sickness of Africa U not the same 
as tiint known in this country It is caused 
uBually by the bite of the tsetse fly, which 
spremlH the trypanosomes, as the irritant 
germs that cause tJic disease are called The 
problem was to find some drug which would 
kill these Trypanosomes in the blood In all 
parts of the body, and which would, at the 
same time, not harm the body, an exc^ingly 
difficult and delicate matter Dr Walter 
Jambs and Dr Michael HeWlelbcrger of tiie 
Kockefeller Institute undertook this tssk. 
They took arsenic componnds and expert 
Diented with them, failing time and again to 
gain the de«lre<l effect, bat noting the re- 
sults carefully and altering the compound ^ 
times they finally siircceded That is why 
the drug try pa rsn mi do, used with such suc- 
cess against the sleeping sickness and paresis, 
is known as A63, the sixty third arsenic 
compound The first experiments were con 
ducted on animals, and when tryporsamlda 
bad proved Its voloe, Dr Louise Pearce went 
to Africa and experimnted with it on the 
natives. 


Hawaii NatlMol Paric/— The Deport- 
ment of the Interior hae Just Issued for free 
distribution a 16-page tllnstrsted booklet on 
Hawaii National Park which ie described 
os a playground of easily accessible marvels 
available 860 days in the year Hie booklet 
describes the various park tripe from the 
city of Honolnia The park is comprteed 
of three eeparate areas, two of which are 
on the island of Hawaii, the third being on 
the ialond of Maui , thle latter, HoleidEaU 
section, contains the largest extinct volcano 
in the wortd within the enter of which It 
U oaid could be placed the dtp of Phils 
delphia The KUanea section contains the 
fomoOe 'Xike of Everlasting Flr^" whidi 
U so convenient of amroadi thst automo- 
biles ars driven to tbs Mnk of the pit The 
Ifauna Loa section indu^ the huge crater 
of Mokuaweewso at tiie summit of Msuna 
Loo, altitude 13,670 tost Tbs Uauns Loa 
trip Is deserlbsd os s tbrse-day riding or 
hifcinf sxoirsUn from tbs KBoiiaa Volesno 
and ft Is osid tbs lava toraatioas piuvlds 
s variation of interests that mors than re- 
ward one tor tbs rather strsnnoas comb, 
of t^ Hawaii Park bpsldst may bt 
by^odjMng tho National Fork 
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This country owm itt remarkable profTvea 
to Ita pioneers. Men Uke Edison, Bell and 
others had eisione ol p r o c ess and the will 
to make them real. 

And permeadnir Indostiy ever 3 rwfaere Ji 
this spirit of ^oneering The forward 
looklniT engineer and production man Is 
not oc^ willing bat eager to pioneer, to 
try new and better methods. 

Sterling Orlndlng Engineers have dared 
to create a new and ^tter grinding ser- 
vice. Using their practical and icienUde 
knowledge and supported by this old and 
powerful organUation they have made 


possible grinding results entirsly new to 
the plants now using Sterling wheels 

Sterling Grinding Engineers appeal to 
those ^oneers of today — those engineers 
snd production man who believe that 
Improvements con be msde 

They ask to come into your plant and 
conduct a test that will show you 
as it has shown others, s grinding re 
suit entirely new In ita afficlsncy and 
economy In the spirit of progreu, of 
better grinding, invite them in Let 
their record in other plants decide for or 
against a test I 


The Qerdeiul Stone Company, Cleveland. New York and Boston 

The Sterllas Criaibw Wheel Ce.« TUna. O.. aad SO N C&atea St. Chieaae. lU. 

STERLING ABRASIVES 


ANO STCRUINa QRINDINa MACHINES 


That 8 what it costa to handle coal and other ma- 
terials with the Godfrey Conveyor One man can 
actually unload and stora a fifty-ton carload of coal 
in an hour and a half with this equipment 

The location of the railroad siding in relation to 
the plant makes no difference The Godfrey will 
meet all requirements. 

It will pay any Arm using coal and similar matariala 
in carload lots to investigate the Godfrey Ask for 
Bulletin A-23 


GODFREY CONVEYOR COMPANY 

Elkhart, Indiana 
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Acts as 

txecufor 

atfd 

Administrator 


Your Securities In 
Our Safekeeping 

A COMPLETE icrvice happily and eco 
nomicRily combining (or your convenience, 
the protection of t ufe deputlt box end (he 
cdvenuget of ■ financUl lecrctary 

You may depoeil your aecuritiee withue for 
•afekoeping tubiectaiall timeafoyourdirec 
tioni and wo will relieve you o( (he revpon 
libility and burdentome detail which their 
proper care involve! — among other things 

Collecting the Income promptly, and 
preparing requisite ^'Income Tax 
^rtihcatei ' 

Crediting the collected Income to your 
account or remitting as you inatruct 

Rendering periodical italements of your 
securities held and income collected 
as you direct 

Preparing yOwr * Income T ax Returns 
— Pcderal and New York State — of 
income collected by us and if you 
request, of income from other 
sources 

Advising you on matters afTcciing your 
securities, and in the selection of 
investments 

Our officers wtff ataitly mxptmin thU 
*mrvic9 to you in dmtail 
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Acts as Transfer Agent or Registrar 


as 

Trustee 
L nder 
Mortgages 


CentralUnionTrust Odmpany 


PLA2A OFFICE 
5 th Ave it Goth ht 


2ND STREBT OFFICE 
Madnun Avc U 4 xn 4 St, 


ofNevYork s: 

80 BROADWAY, NEW \ORK 

QapxtaU Surpius and Undivided over 3^ U^tilton "Dollars 


K^emher Fiossal RssuviStbtku 


Our Abrams InTestigation—Vl 

( Continued from poffo Hfft ) 
mentnlity waa of inaufRciunt capacity to 
iraap thia irreat truth To whioh wo reply 
with beeotrunjc modeaty that wo have maa- 
tored the Einateln theories the variouR 
worka dealing with the iiitiioaciea of eloc* 
tronic structure of matter, and, what la 
eapedftUy pertlncut, that our everyday work 
briuga m in touch with tUl manner of new 
Idooa which we miiat examine, undentand 
npprnise, and pans upon 

It may not mean much to the average 
medical man that Dr AbrurnSj from our 
fltudy of the mtiii, know virtually nothing 
about elGrtriolty \Vo doubt if ho could have 
hnokod up a door bell and mode it work 
He had no conception, apparently, of the 
neod of a cloocd circuit, liook fur inatanct , 
on page 2TS of hla work “New Ooncopta, 
etc, und you will see tho wire carrying the 
“energy” running to one pole of u atep up 
transfornu r — a one inch npark coil in this 
cnee H 4 uppurtntly did not know the differ 
anee bctiverii tho primary uiid the HecomJnry 
windiiigii 6u 111 the text be almply staten 
that it goLs to “one binding poot.” The 

picture indicates that it goes to one pole 
of the primary A wire runs from one polo 
of the secondary to tht ground, while an 
other from tho seconUary goes to the human 
detector As ho had no particular use for 
tho other polo of tho primary hi left it 
vacant^ Note on page 4T Ills di(flculti<H in 
tollinK tho N from the S pole of a magnet 
On pagi 143 ho says ‘ the vibratory rate for 
tuberciiloais is 15 ohms ' Toilay It seems 
to bo 42 ohms On pai.e 1H7 we find this 
wonderful statement ‘Tin vidtuge of the 
InttLr IS usually very hii,h and varies from 
2 to 17 ohms Furtlar on page 200, you 
will note this gera, ' An onllnary dry cell 
of 1*^ volts mid 12 am lie res discharges from 
tho nigntive |S)1( an 0111 rgv vnliie of 70 
ohms (with biodvnamomi ter) This energy 
dlsdiarge occurs during tin flow of the eur 
rent lrr<*«pcctlvo of the distanco of the poles 
on the hoilv of the subject “ On pngi 234 
in nnothoi rhldle The oiurgy discharge 
from u giant magnet witli n lifting power 
of flpproximatelv iOO poundn to th» mpmre 
inch has an energy <lis< barge of only 32 
ohms ’ (The [higllsh is Abrams as well 
as the plivalcN ) 

Mliat is it all about ^ Tliis sort of thing 
may have imprisstd ctrtain mevheal men to 
give up thtir orthodox and less spectncnlar 
mttliods In favor of T U A but to any 
one with even nn elementary knowledge of 
ilcctricjty and pin hips It simply does not 
niiike Binai V\ n» r»r AbnimB totally ignor 
niit of iihvsics and elofirlcitv? Or did he 
In ten ti nil all V write in this manner so ns to 
surround his basic discoveries with iinpen 
ctrahiu bnrritrs of confusing and wtini 
»tnt<mciiU? Or again was ho really simc 
wIhm ho wrote these things? 

And then the nommclnture of the thing 
r>r Abrams was never at a loss for new 
names for the sirniikst kinds of things A 
ri slstauco box be< aiue a * re flexo phone’* , a 
niiignet became n di imliirlxer* u slide-wire 
rbeostnt with two ilMtrrHhs Wame n 
biodyiinmomckr eleitmdes btcume ‘dis 
tal and proximal ehctroiles simple 
marks made bv u tmy plumb hob moving 
liver a smokod glass nIhIp us the ootisiquence 
of involuntary musculor nttion of the re 
agents hand, lieimnie “grrograms or ’path 
ognims a combination of spark coils fun 
ing coHn vurinhh condinair eh ctroiies and 
connecting wins became a stdiygmohio 
meter ami so on Little wonder that low 
of the 10 R A men r< inembi r the names 
given to these various instrnuients and to 
the various phases of E A 

Not nloiii in his wridiigs but in Ms ex 
periimnls there is the name nort of weird 
meaningless and even ridiculous ntmusphere 
III was forever working on something new 
Tie went from one idea to another with 
littk loss of pri'clons time Hi would yet 
togi ther an aiwonment of radio instruments 
projni tion npinirntiis, frog h gs moHSurjng 
itistnimonts and so oti and announce to 
F, R A i^Ircies that ho was on the verge 
of measuring tho disease cnorgios and dis 
pciiidiig with tho hiimaa reogint In recent 
months he had sevsral young electrical mtii 
working on these Ideas, ilome of whom soon 
left hia employ after detormlnlng for them 
sfilves tho small opportunities available for 
serious scion title development work W« 
have been in touch with aeveral of those men 
and have their stories He made full use 
of &e siipenensitlve chBraeteiiatles of radio 
oscillating circuits and loud-speakers, pro- 
sentlnr the normal phenomena of these cir 
enlta, well known and nndarstood by all 


PATENTS 

Trade-Marks 

Copyrights 

Designs 

76 Yoits* Fractice Before 
the Patent Office 

If you have an inven- 
tion which you contem- 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex- 
perienced attorneys in 
our New York, Wash- 
ington, Los Angeles, 
Chicago and San Fran- 
cisco offices, with long 
experience m preparing 
and prosecuting both 
patent and trade-mark 
applications. 

Prompt, ConscienHons and 
detent Service 

The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De- 
cisions and other matter 
of interest to inventors— 
and particulars of recent- 
ly patented inventions. 

We shall be pleased 
to send, without charge, 
our Handbook on 
United States and For- 
eign Patents, Trade- 
Marks and Copyrights. 


MUNN & CO. 

PATENT AHORNETS 
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ulectrlool engineers, as auaalng new mani 
fostations of the electronic forces 
Dr Abrams may have boon the sreateat 
bendfnetor of mankliul, as he has b^n rep 
resented by enthusiastic scribes and his 
ardent followers* He may have been that 
in thought and In spirit, but not by the 
usual signs Instead of presenting hU dia 
coicries to the world In the way of all the 
great medical pathfinders ho proforrcil tn 
keep them a dark secret His apparatus bus 
boon kept sealed, so as not to diselose the 
v^orktng members, and has been loasoil to 
prnctitioneni at rentals ao high tliut liny 
ruuld ill afford to use the K H A motlnHl 
except for estravagont foes from their 
piiticnts. The rebuttal to nil this is thnt 
Dr Abrams desired to build up bis lecbniquo 
In u lasting way, and to that end ho liisistcHl 
thnt a fair share of the vast sums of money 
received for electronic treatment nhonld go 
to'nnrds the building of tin electronic coil* gc 
nnd laboratory in San Francisco the founda 
tlon of which has already bein laid Con 
(vrnlug the electronic college, more might 
said at this time, but spueo forbids 
Suffice it to say that Dr Abrams did not 
follow the ethics of the mcilicat profession 
in the matter of giving his great diaco\ory 
to the world His estate is variously osti 
mated to be between |2,000 000 and $5,01X» 
000 No doubt, he was a true benefurlor to 
many doctors who, before taking up ERA* 
tpebnique were liandling u rather mediocre 
praetlet, but who, later became quite well 
to-do in very short order Qliis fact is by 
no means denied , If anything Abrams was 
quite proud of his helping bond tn thousands 
of practitioners, raised from penury to 
affiucuoe. ns the saying goes 

How did Abrums teach his method? So 
fnr as we hn\o been able to learn little of 
tnnpblc value wna beiug taught the studLutR 
ill their short ami expensive course and 
Abmms hlinstlf admittetl that only half of 
tliftn learned to make the diagnosis Many 
students have admitted thnt Uiey hud IitUe 
chance to lenrn anything Abrams demon 
stnited his methods and tna<le iiumt pou« 
diagnoses before his cliussos and it was for 
the iiidiilduQl students to grasp whnteicr 
they eould Oecasionally, tin v were nskoil 
to help in tht procedure At th«. comiile 
tion of the course the students would sign 
up fur the Abrams apparatus niu] di part 
for 1 ome, thtre to work the thing out for 
tltrniHeh OH Snmc of thorn did inako it 

work others did not. We know both kimlfl 
Abrnms was quite autocratic at ull timoH 
Tie was the leatier His word was flnnl 
No one might question his nuthml or his 
hudlngs Ills Rtmleiitn had to agree wltii 
oU ho said If he nunounced a reaction 
thev Iiud to experience it wltli him there 
eould bo no alternative It was dtcldediv 
Abrams' ‘show from start to finish Mnnv 
interesting things were done, to be sure but 
the studiiits had no Land in the ^\orklng 
ciindltious and there must have been litth 
e\iibntial value in the di monatrntlons 
Y ct— many of them were ‘ sold ’ Ah many 
of them ha\o txprcsaofl it ‘ Tliere must be 
Homnthnig in it, somewhere 

If we may be purTluue<l for doing so we 
must reo(trd tlie violent temper of Dr 
AbrnniN He would demonstrate his methods 
juat so long as conditions were of his own 
chnosing How ex er, ns soon as aumeonc 
endeavored to impose oheeks or some kind 
of control so thnt the findings would have 
exidentlal \nlue Dr Abrams would (.xpresa 
his violent disapproval and in many in 
HtnuecK, he would leave the room in n 
towering rage YVb were Informed of this 
state of affairs, not only through past in 
slaueos hut by persons quite close to Abrnni'i 
Fxpreasions of sympathy and strloiis uppre 
hension wore tenilereil to ub, looking forward 
to the day, if it ever came, when wo should 
meet Abrams face to face 

W hen our investigation of the Electronic 
Reactions of Abrams wan first announced 
we received a letter from Dr Abrnms stat 
ing “I note that yon contemplate xnvesn 
gating the bUA, I shall gladly place at the 
disposal of your invcatlgntorH witk thnt oh 
ject In view, my personal serxiccs and nli 
the resonreoa of my laboratory in San Fran 
cisco " 

It Mcmod as though our work would be 
materially almplified We also began to in 
dine to the idea that Dr Abrnms must hove 
•omething basically tmo and provable and 
that he had been grossly misrepresented by 
previous Invostlgators. Soon wo began to 
suggest prollnllnary testa, which could be 
conducted by mall or express, we proposed 
tending out pure germ onlturea, which were 
to be identlM by bU electroulo diagnosis. 
This, wa were inrormed, could not be done 
The test was not fair Then we propoeed 



Reduces Electric Motor Speed in a 
Simple, Efficient, Economical Way 

Here is shown a Jones Speed Reducer- 
identified by the circle J trade mark— driv' 
ing a Coke Breeze Conveyor in a Water 
Gas Plant. The electric motor speed is 860 
R P. M. The final speed is 24,1 R P. M.— 
a reduction ratio of 35.64 to 1» 

This compact, complete reduction unit 
eliminates belts, sharo, pulleys or exposed 
gears. Gives greater power efficiency. Pre- 
vents accidents. Cuts depreciation and 
upkeep expense. Saves space. 

After installation, the Jones Speed Reducer 
needs no attention other than occasional 
oiling. An enclosed unit, running in an 
oil bath, it operates perfectly under all 
atmospheric conditions* 

We have just published a book on the subject of 
power transmission and speed reduction. It will 
biterest you, for »t contains much valuable infor- 
mation and is well illustrated with photographs 
of actual installations A request will bring you 
a copy by return maiL 

W. A. Jones Foundry dC Machine Company 

4407 WEST ROOSEVELT ROAO . CHICAGO, ILL. 

Jones Speegl Reducers 

and Power Transmission Appliances 



Power 
Transmission 
Service 

I N addition to «pur and 
worm near speed re- 
ducers we manufacture 
a eomplrte line of power 
transmltal m appUances— 
haniers, pulleys, ctwp- 
lioM pillow blocks fric- 
tion cluiches ball beaiina 
loose pulleys safety coU 
Ian etc. 

The service of our en- 
gtnern Is at your com 
mand. Their dtperience 
may prove very helpful. 
We will be ilad to have 
YOU write us 
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Triumph over drudgery 


Progress has skipped the unwired 
house The swift, sure service of 
electricity is not there 



Th* 

Oa«r«nt«« of Exc*n*nc« 
on Goods Electrical 

Only the slectrlcally 
horns can have 
tha advantage of the 
Tiingar battery 
charger which reloads 
the run>down radio or 
•uto storage battery 
overnight from the 
bouse current. 


Yet how easy it is to triumph over 
drudgery I A word to the nearest 
qualified electncal contractor, and 
electricity with all its comfort and 
convenience can be brought m— 
through complete wirmg, 

G-£ Convenience Outlets and 
Tumbler Switches in every room 
— safe Sprague BX Cable behind 
the wall, will give you years of 
dependable service 

How to plan complata slactrical wiring in yoof 
homa, new or old, is told in this naw, fully illus- 
trated book, The Homa of a Hundred Cotnforts,'* 
the that thomands have sent far* 
Write today for your free copy 

Ad<ire5s Section SAj 
MercKondise DcporCmmt 
^nerol Electric Company 
Undgefiort Cemnet.'ULUt 
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lUc It 14 laLOe 
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SritlenirmB Porin KUo UiDsdk througtiuut 
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(uMv used hy ihonr wli i imrie*ted alway* (o ihe 

FM Ult i t main trifling up^raimg conditions 

If we were mi loci anre tiul tJninol will c r 
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ore throat^ 

Combat ic both loside and out 
aide Use Abiorbine Jr at the 
auuibina healina jtrmi destruy 
in« anaseDUi. wak Apply it 
outMde to break up conxnnon 
draw infUmmatiOfl end reduce 
fwellinc 

All dfwniiK , li 35 or 
Ubrr^t mW torr/r joc 

w r YouNa INC 
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Cleaning Up Some Of The 
Railroad Troublea hr Uain^ 

WHrnNG-ADAMS 

BRUSHES 


Sweep ofut the germcy and 
will do the rest. 


and air 


Se^ far nteMimted UtatataM 
«OHNt-wHmNo-A.« AMM«oe.,aMtMi,p.a.a. 

Bnuh WwattfSeturere fbr Over 1U Yean and the 
Larfast hi tba World 


sending blood siiedmens, prepared In whnt 
ever manoer he might sp^fjr and with the 
cooperation of his duly appointed repreaDCta- 
Itivo here in New York, ao as to have the 
loontHtloiis fair and sqnarn. Pr Abrams 
again decliuetl und wrote a long letter tndi 
eating In hia custumary involved and inyater 
I ions style vtby mioh a test could not be 
carrictl out The main piir[»ort of his re 
fnaal wns to the effect that since his 75 to 

00 per retnt accurntc findings could not bo 
compun^l with tlinical findings the latter 
being NO utterly wrong at to be of no value, 
how could no judge the rcsiilu? Wo were 

1 in the midst of formulating still other tost 
conditions suih as submitting one set of 
blooti sppcltnens getting his Toadingi, and 
then taking the snrao sot, changing the 
identifieAtion numbers and re-aubmltting 
them for a choek up on bis own original 
findings when we leuniei] of his unfortunate 
^ath However, from what we had ex 
peiiencod and what we have seen and heard 
In the past, up sincerely doubt that Dr 
Albert Abrams would over have made a teat 
for ua 

HU lost letter to n« dated January 7th, 
dealt with several matters. It Indicated a 
worried state of mind as the result of the 
Arkansas trial and the Impending State 
a<!lffon in Ohio It pleaded for time as regard 
testa, inasmuch as a committee was being 
j organised by one of the electronic organisa 
dons for the purpose of cooperating with us 
and inasmuch as Dr Abrams would have to 
consult that committee It again brought 
up the report of our teat with Dr X, aa 
refiorted in our No\ ember issue, and de 
plorcd the effect of that report on K K. A 
activities. It again hronght up the essential 
difference between ERA findings and 
cUulcul findings^ and the impossibility of 
reconciling both these mcthofls for passing 
on results Six days before hU death Dr 
Abrams wrote 

Voii must remembir that I have tried to 
lH»int out to you on nnmerouH ucensions, that 
[a test of tins method cannot be compared 
with clinical findings and n committee of 
men before tin y cun appreciate a test, must 
(piulify tbemstlKN us to the basic principles 
of my mtthud bo that they them 

selves can sit down and repeat that same 
teat with niinilnr hndluga ^ Apparently if 
wc don t get thisL th( test dot an t count’ 
\ppurentlv if wl don t gtt them once, we 
may get tlum if we try again ' 

Five moiitliN of close ohRcrvation of D R 
A diiiknoNticianH at work and Htndy of tiu 
endrt ttchniiine lead uh to beUevr that the 
matti r i» by no mcuua a bare fa ceil fraud 
Many of tJuiRc engaged in the work—Dr 
I Abrams for one— are apparently slncen 
Thtv bidUvt in tin mctlaal AVhtn they get 
proptr rcsiiltn tiny are elatoil when they 
get unsatisfactorv or even rldicnlous read 
ings tiny are biwlldereil und search for 
some farfettheil r^plawntion of a pweudo' 
Hrientihe nature 

The whoU thing bt nrs striking resemblance 
to the Riibjcctive psyildc phenomena Com 
pare it with tin Onijii whkh siiells out 
moaangen through aubconneiouH mniwular ac- 
tion C^impare It with automatic writing 
in which one R hand tracen m>Kt<ri(>ua texta 
quite without ones vnlithm und quite foreign 
to one’s state of mind Compare it with the 
fact that throe or four iHKitdo cun imsh n 
table all artmnd n room without th( slightest 
Idea that they are pushing it at all The 
ERA techniqui is such as to l(Hve tlie 
gravest ground for Huspitmn that it works— 
when it docs work — lu just Ihla way 

ItH weak spot is not made clear in the 
Utirutun of the system that is designed for 
public consumption The layman gits a 
picture of the Abrams prurtitioner applying 
the Rppurntns to the patient and reading off 
j the r« suits from n dial, n scale, or aome 
other rceonling mechuniNm If it were so, 
of course subconmioua manipuiatloii by th© 
doctor would play no part No matter what 
th© slate of our subcon scion an ena we cannot 
make the thermometer or the scaleH give ua 
a false rec<ird 

But the Abrums practitioner doe* not have 
an instrument that makes Its own readings 
Ho htu to set tlu indicator to a i;<vcn indew, 
then ho goes through a procedure which in 
effect answers yes ’ or “no*' to the implied 
question whether that rote is pnwont. And 
the means of getting the answer is itself 
objectlouable in that It consiati merely in 
tjie doctors getting a certain aeautioii It 
takea the form of a changed tone on tapping 
the reagent’s abdomen, or a aenae of greater 
or leas roughness as the finger tips are 
passed over his sUn, or the degt^ to which 
a gtaas. rubber or wooden rod sticks when 
thus passed 

<rotiHa«ad o» pops ff^) 



To laaure utmost Htl^otloa, 
affioieocy and econoiny, always 
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Get this,tneii- 

A complete assortment of the worlds fine^ 
smoking tobaccos — sent to any smoker 
anywhere — on lo daj^ approval 


nrm idea far Ptpe^Smekers* ist famous 
tobaccos^ packed tn a handsome Humidor 
— shtpped So you direct to help you find the soul- 
mate for your pipe 





M ost men have written their John Han- 
cocks on a lot of "dotted lines ” But, if 
you’re a pipe-smoker, we’ll wager that you’ve 
never signed a fairer, sweeter contract than the 
little rectangular coupon at the bottom of 
this page 

Just a few strokes of your pen — and you 
can end your quest of 
years for a perfect smok- 
ing tobacco — drawing 
dividends for life in 
unalloyed pipc-saas- 
facoon 

But we are getting 
ahead of our story 

The average pipe- 
smoker 1$ the great- 
est little experi- 
menter in the world 
Hc*s forever try- 
ing a “new one,” 
confident that 



some day he’ll find the real affinity for his pipe 

Knowing smokers as we do — and knowing 
tobaccos as we do — wc felt that we’d be doing 
a friendly turn for everybody if we tound a 
way to settle this question once and for all, 
to the satisfaction of every smoker 

So we created the Humidor Sampler 

Into a bright red htquercd humidor case, 
wc have packed an issortmcnt of twelve fa- 
mous smoking tobaccos — covenng the whole 
range of tobacco taste 

T o test these 1 2 tobaccos is to go the whole 
route in delightful pipe tobacco cxpcncncc, 
try mg out every good fiivor and aroma known 
to pipe connoisseurs ^ 

There are myriads of different brands of 
smoking tobaccos on the market But of them 
all, there arc I 2 distinctive blends which, in 
our opinion, stand in a class by themselves for 
superlative individuality of flavor, aroma and 
smooth, sweet, even quality 

These twelve decisive blends — the twelve 
"primary colors” of tobaccos — have been se- 
lected for the Humidor Sampler When you 
have tried these twelve, you have tned the 
best, if your tobacco-ideal is to be found any- 
where, It must be one of these* 


Ten-Day Approval Offer 

Wc arc eager to send the Humidor assortment to 
any smoker, anywhere, on ten days' approval 

Send no money Just sign and mail the coupon 
That will bnijg you the Humidor assortment direct 
from our factoncs to your den When the postman 
brings the package, deposit 50 with him, plus 
postage 

If a ten-day try-out of these tobaccos doesn’t give 
you more real pipe pleasure than you’ve ever had be- 
fore, besides revealing the one perfect tobacco foryour 
taste — the cost is on us 

Simply return the Humidor, and you’ll get your 
51 50 and the postage back pronto — and pleasantly 
The coupon is ytiur obedient servant^ use it 

Send No Money— Just Mad Coupon 


Tho Amcrioan Tobaooo Ck) , Ino 
Marburfl Branch 
B*lilmore Md 

Plcatc lend me, on 
10 dnyi ipprovil, 
one ofycmiHumhlor 
Sampler! of twelve 
different imuking 
tnbaccoi 1 will pay puctman 50 (plot pottage) on receipt — 
with the undemanding that If 1 am not catiihcd I may return 
Humtdnr in 10 dayt and you agree to nfund $i 50 and potcage 
by return mail 

Nimc „ „ „ 

Address - „ « 

NoMi —If you expect to be out when poatman call* you may «ft- 
^owtthcouponindHumtdorwiUbeMnttoyuupastpaU. 
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COLGATE’S 

Shaving Stick 


HANDY C5RIP"AND REFia 



For Comfort, Convenience and Economy 


When we say to you that the 
Shaving Stick haa important ad' 
vantage® over ehaving preparations 
in any other form, we can do so 
without bias, for we manufacture 
shaving sticks, powder and cream 

In Its attractive nickel box, our 


TiandyGnp” Shaving Stick is most 
convenient for traveling It will not 
crush when packed, and it makes a 
wonderful lather for easy shaving 

It IS not uncommon for a Colgate 
Shaving Stick to last more thw a 
year in daily use. 


The famous “Handy Grip’ , with a trlaUiic shaving stick 
In nickel box, sent for 10c When the trial stick is gone, 
buy Colgate "BLefills” for the price of the soap alone, 25c. 


COLGATE 9C CO 


Eitmbluhed 1806 


NEW YOWC 


aalkirt. l ATHRS 

9 to 18-inch Swing 

^Unl 1 1 i 

W F & Job Banes Ca. 

Fectoryto RMsr^XSla 

■Iw. U«llT*rWl OD MporOTRl 

Ice Making and Refrigerating 
machinery 

Corliss & Poppet Valve Engines 

PullfUnM upon roQU»*t 

THE VILTER MFO. CO 

899 CUnlon Strmt Mtlwaukm Wta. 


tSO Homm^Stmdy 

SkM Umm Mir« M rmbtpv mH bwok.. U 

Mine* jo«n 

.F J lOrnkn .fe ■ o 1 iihllkaM-M 
^ IMS MleklgMU AvrMU« 4 hleaso 

STEEL STAMPS (W| 

sVlfTtffifl METAL CHECRSy^^^ 

SlENCILS^^^ 

TT 

\l*»or«u**eJ •■so raa 1 \ ^ 

^ OMTALao \ w t Zh 

THE SCHWERDTLE STAMP CO)!? 

RRIDGEPORT COlTN ^ ^ ■'■-A 


DECORATA 

iu« u a r^os 

DFQORATA iold hronM tlumlnum j>«]ntt W1L.L 
NOT TARNISH PEEL or RUB OFF Admlr«ble 
■nd duriblc Mslly and quickly applied Coven it 
Icaat ttm Umti more euHMce EbcIom one peper 
dollar with order for 4 pint 

SMM FT&M fOt CMflllttW 

DECORATA hlFG CO JERSEY CITY N J 

GEARS 

Write f>r CRtiUninw 20 

OBCM STOa OAR ffOUJ 
m M MkrsM kns Okass 


IMVBfITtORS PBRnGTSO-MOOlU HADB ^ 

^ In ft hUy mmUw >Imp A 

■ aftftftlMMM «M, Uftb, mi«, ft«4 SUvrf. H 

■ ftt peftclalM ■ 

■ / // w mamifa(t$trt miui ns ypwr forfgry ■ 


Our Abrams Investigation — VI 

(ConfMtfod from page 21i) 

When tbe prartitioner aeta his rhooatflt 
Bwitchrn for a given rate he knows precisely 
what he is trying for The very (net that 
be aeU fur one rather than another rate 
means thn^ cunscioaiilv or anheonsciouaiy, 
he has gutsMMl that the patient bos or has 
not a oertuiii ailment H’ho very fact that 
he known the patients history from tho 
statement aocoDipniiying the blood specimen, 
or that he hns the patient there before him, 
makes it lini>o(wible for him to try one rate 
after another ithout the conarioas or anb- 
cunneions knowledge that the facts lean to 
nurd this finding and away from that one 
Finally under the Abrams doctrine pretty 
much fxfDlsMiy line syphilis and one or two 
other Oi rfnm things How enn he help 
getting the reactions when he knows that he 
“ought” to g< t them and fniling whtu he 
knows that he ‘ought” to fail? 

Tlio ooUatcral Rs|>ects of tho matter sup- 
port this Wewiioliu strongly The reactions 
are \try uncirtnlii aometimes positive, 
sometimes merely a matter of guessing one 
way or onotlRf Tlie statt. of mind of the 
diagiiostiHaii has much to do with his fimi 
Iiigs 1 hough It may hove taken him six 
months to aeqiiire tho ability to “get” the 
renetions In may lose this ability, tempor 
arily or iurmaitnutlv, over uight — especially 
If ho begins to doubt the technique A 
spectator with a skepHeal turn of mind is 
apt to dri\e the reartinns away especially 
if he \oieps his diKboIief (the psychic mem 
her of the Htnff intornipts to remark “Where 
haxe I hennl that befori ’ ) When the hloo<| 
s{H'citnrnM or germ eulhires are known to 
tho diagnostician the reactions nro positive 
clean-eiit and readily elicited and ho con 
get the mime reaction out of the same sped 
mou time after tinn W^lth unknown sped 
mens of either sort tho rouctlons be<»mQ 
weak and iitifirtuln they c?o\ep a wide 
rnngt quite after tlit shotgun findings of 
I>r X In our one formal test and a shiifniiig 
about of the siiecimens followed by their 
pnsciitation in a new order finds the prac 
tltloner unable to duplicate the results of a 
moment ago 

All this gives the strongest grniindM for 
asserting that the nhole thing Is psychic— n 
trick of the Hubconsdous mind imEsling to 
the Invmnti but ckur os irystul and familiar 
as daylight to tho iwyehle invostigotor Per 
sons tlose to Abrams Iiu\e alwoys contended 
that nhutevtr olso be said about tlie man 
he was sliicero Tie belip\ed in what he 
<lld WliLii tUn reactions failed him he was 
always koonly disapiioiuted and plainly be 
wildorod Aud this happened with sufficient 
friquency «o that lu knew ho could not 
submit iIk riactloUH to a Hciintlfic tost And 
it is our protant biliof that ho knew the 
pfiycliic uuturo of llit whole procedure knew 
that the diugnuatidun got nut of the ap 
parntuH only what he put into iL He knew, 
ne belli \e, tliut bo himself was the “elec 
tnmic reactions ” just as any other honest 
ERA practitioner is his own electronic 
relictions ” This phase of the matter is now 
receiving our closest study and we shall 
probably Jiavo more to say on it in a later 
nrtieli 

In bis letter of January 7th Dr Abrams 
went on to ask that we publish tho findings 
of the liUernutionnl Hahni maunion Associu 
tlon whifh sent two of their committee to 
San Fraiuisco to stay with 1 >r Abrams for 
two months in onler to master the technique 
and posa judgment on its value The report 
of the hndiugs of that worthy boily is nn 
interesting domntent It d»’S<.rIbeH tho tocli 
nique and its n suits Tt admits the exist 
enee of the HoK»alliHl chctronli reactions and 
their iipplieabiUty to dlagnostit work but 
with sivernl rcservatious Hy no means doca 
this n iMirt neiipt tho Abrams method ns n 
Ih rfected product 

Now that request of Dr Abrnms was fair 
enough Whin the report of the InUrna 
tionul nuhnemanniun Association first came 
to our attention, wn were deeply impressed 
That uttsociatiou is to be commended on the 
Rcieiitihc and business like manner in which 
it has investigated the claims of Dr Abrams, 
and more particularly his method Wo im 
medlntily got in touch with tho very men 
of tho IntornatifUiol Ilahncmnnnlaii Asso- 
ciation who had investigated ERA and 
made tho reiwrt And since then, oxer n 
licriml of sexerni months, wo have been 
working with them in their experiments with 
the 80 *cttllcil electronic reactions At this 
state of the experimentation, it would be 
unwise for us to publloh the original re- 
port. in that it Is to be modiflAd by aubae- 
quent reports of that oasooiation, and in 
that much remains to be done before a final 
opinion can be passed on this matter 


It has been said of Dr Abrams that he 
could measure the span of life of any indl> 
xldual by means of the electronic emanations 
from a blood specimen He measured his 
own span of life and he is reported to have 
predicted his death during January of this 
year That may be true However, it 
seems strange that ha should have dosed his 
last letter to us by stating that he would 
probably not get to New York undl some 
time In tlic Spring 

T>r Abrams is no more His teachings 
arc in the hands of some three thousand or 
more practitioners in this country alone 
Hcverol experimenters are spending large 
Klims of money and unlimited time endeavor 
Ing to discover the myaterlous energy at tho 
bottom of E R. A technique With the 
interesting and baffling personality of Dr 
Abrams no longer available oa the fouuda 
tion for the entiro E R. A edifice, no 
longer nxniinble ns a buffer against investtga 
tion the truth must soon be discovered since 
It is the technique itself which must now 
stand or fall 

The Chemistry of Bread 

tT*HF Food Research Instituio In its first 

publication just issued from its head 
nuartem at Stanford University points out 
the wholesomencsB of the stale loaf, shows 
the wnsti proilucoi] by present bakery prai 
tices and urges further investigation of the 
question as to why some bread keeps bettor 
than others 

Ihc assumption that staleness is cuusid 
by the loss of moisture from tho loaf is not 
tenable, for tlie rei>ort points out that what 
probably occurs is ihut much of the moisture 
in the bread is held by tho starch which has 
bleu gelatinised in the baking Aa the loaf 
comes out of the stnxe this atureh jelly dls 
tributed through the broad contains all the 
moisture it can hold As the hreml cuuln 
tht Htareh gives np wime of its moisture, and 
this moisture is abnorbed by the other con 
Htituents of the loaf changing the crast 
from a brittle material that crunches bi 
twicn tho teoth to a soft and pliable one 
while the gluten of the erunjb is given a 
tonghnesfl and hrmneHs which as fresh bread 
It dnl not haxe The bread becomes stale at 
low tempera tu res and this accounts for the 
fact that bread when stale, but not dry, can 
be fresheneil up by heating The process is 
rexersiHl and the stnreh jelly reabsorbs tho 
moisture from the other broad constituents, 

‘"Thirty Years of Psychic 
Research” 

(Continued from page J60) 
excellent triinslntion bv Fournier d^AlbA 
giviM asHurnnee that here hh with Mr do 
Uruth 8 rendition of Riehet a book, knowl 
edge of the nubject as well as of the langiiago 
has had full play 

The eHKp of Kxn C has been a much con 
troverted, and a bitterly controverted, one 
The pre^ient book will not dear it up to the 
NHtisfnetinn of nil beeause the Baron plainly 
dopH not entertain aa RerioiiHly as the in- 
xPHtigntor ought, the hvpothisis of fraud 
He even shows cxcosalve naivete in tho 
preseneo of what cun fairly be cbnruclcrixeil 
as Nlroiig exidence of fraud Thus when 
one of Eva s ‘ raatcrluliKutiuns * carries on its 
face a page-heading from Le Miroir' tho 
journal from which Eva Is chargntl with hav- 
ing cllppml plitunn fur une in tliU fashion 
the Buroii rneurtls the fact with the very 
extraordinary remark that he has no ex- 
planation for it Nerertholess, this is the 
fir«t approach to a complete account of 
Evas modinmahip that has appeared and 
it is of great imjiortance Every serlnus 
student of psychic mutterN ought to read it 
and form his own Idens of the evidence for 
mutorinlixation which we think, for tho 
pn^nt at least must rest largely upon Fvn 
Exen the general render though he would 
probably tire if he attempted a close ex 
nminntion of every page will find It wtll 
worth while to make n first hnnd acquaint 
ance with this interesting opiaode In psvihlc 
iniesUgHtion Nut the least Important 
feature of tho volume is that in this Eng 
IihIi eiUtion, there Is lucludeil the Baron’s 
rojolnderR to much of tho newspaper criti- 
cism which fioweil so freely upon pnbllcatlnu 
of the first German edition It is only fair 
to say that much of this eritidsm displays 
tho same haste and the same ill-considera- 
tion which it charges against the Baron 
Sclirenck Notsing, by the way, like Riehet, 
rejects tbe spirit hypothesis — thou^ he docs 
so rather more tentadvoly than Rlrhat, and 
like Riehet, he has no very well formnlated 
alternative to offer in its stead W« make 
this remark wil^ no critical Intent , it rather 
well rexiresenta our own present state of 
mind, too. 
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p Quest £>rSu^riotity 
InaCuttin^fTool 

Tht aborkiM* qiml hKjmmm Mitb wm 
hue boMl wAfa mamr pwHk Hfe mmA Ud 



Added Production, Only! 

Qtunters on your machines ADD the output— and 
mean added output for this reason : They bring the 
sum total of work to your attention, when all it needs 
IS attention to “jack it up I “ Production-gams are all 
you countenance — and all you see when you read the 
operator 8 record on a 

COUNTER 

The tar|« Sei-Back Rtv 
UuHon CiMnltr Qt ritht 
ii /ess than acUtal 
Site The emaU Retolu 
h )N ( ounter below Is 
shown nearly full stee 

The Set-Back Revoluboo Counter above re- 
cords the outout of the Ur^ m«chmn$ where the icrvchi- 
tKMU of a shah record operations, or output. CounboDefor 
each revolution, and sets back to zero froai any fignra by 
turning knob once round Supplied with hom four k> tan 

t wheels, as requved Price wdh lour hgures, as 
ated, $IOi)0 (sdb)ect to discount) 

The SmaD Revolution Counter at left records 

the output of soaller fflachmes where a shaft revohmon 
mdicales an operatxHU Though small this oounler n very 
durable its mecbimiBiii will stand a verv high rale of 
speed makutt it espeoany adapted lo hut-ruaning 
machines. Will wWiCt if run backwara Price. $2 00 

There ^ a V12EDER to fit evero maddne—and every need In 
your de^lopmenl-work Tht Veeder booklet shows 80 pages 
of cowders, write for this free guide to greater producHoru 

The Veeder Mfg. Co., 




Hia SSerjr «f Staal— III 

{Contimrwd from pegs $99) 

tlkdlr share in buildiog up this wdndsrfnt 
system of Lake trail BPortation. tltelr most 
noteble work, outaitSi of tbs provision of 
Hfbthonses and the dredrin^ of lurbors, hns 
been done at and aronnd the rapids of St. 
Mary s Elver, where they have dredfod and 
blasted some 46 miles of canal, with a least 
width of 300 feet and a minimum depth at low 
stace of 21 feet Other notable work has been 
the construction of a series of locks, two of 
which are the longiwt in existence These 
include the WeitseL Look — 615 feet by 80 
feet the Poo Lock— 800 foot by 100 feet; 
the third lock 1360 foot by 80 feet, and the 
fourth lock of the same dlmimsions. The 
various channeU approaching the looks, 
through 8t Mary's Elver and elsewhere, are 
excaUently light^, and the captalna of the 
ships, tlirongb long familiarity, navigate 
those channels, even in very fogi^ weather, 
with all accuracy and absence from ground- 
ing or collision l^at is pasitlvely nncanny 
We reached the oasturly end of Lake Su 
perior at night and In thick weather, and 
therefore anchored outside the canal Dur- 
ing the night the stream of traffic coming up 
behind us halted also, and when day broke 
and the fog lifted there were some ^ght or 
ten big freighters, fully loaded, bunched 
around us. We tied uj) alongside the pier 
a while, until two big 12,000- ton ore brats 
which wore in the jock had steamed out. 
We then entered, being followed by an 
other ship of our own sire TVo other ves- 
sels occupied Nu 4 lock and as showing the 
immeiisily of this traffic, the writer noted 
from the pilot house that, induding the ships 
111 the locks, those waiting to enter at ea^ 
end and those which had passed through 
and were starting to the eastward or west 
ward, there was an aggregation of ships 
which the captain estimated to total over 
150 000 tons in onpacity 
We have said that navigation is totally 
different on the Great Lakes, and certainly 
the end of our journey bore out this state- 
ment for wo procoedwl, in spite of our 
length of over 600 feet, to steam up a nar 
row, winding crook averaging 260 feet In 
width and with turns of Wl degrees to our 
destination the Lorain Steel Works, where 
we were to dischorge A powerful tag at the 
bow, a series of alternate full ahead and 
full astern telegraphs to the engine room, 
combined with an amaxing omouut of chum 
Ing up of soft mud landed us finally at the 
great ore dodis of the company Eeforo w© 
tied up alongside, the hatch covers had all 
been opened and four Hewlett unlooders 
moving Into position on the concrete wharf, 
spaced themselves along oar 400-foot length 
of cargo hold 

These unloadeni are one of the most amas 
Ing mechanical contrivances of all the many 
amojciug things connected with the Unlteil 
States steel industry I was standing amid 
ships looking down into one of the holds 
when a voiee from the air called out “Gowl 
morning did you have a fine passage?" and 
looking up I saw the huge grab bucket and 
the vertical bucket leg of an iin loader de- 
scending to enter the hatch The voice was 
from the operator of the grab who as will 
be seen from our illustradon, has his cabin 
inside the "bucket leg" and a few feet above 
the bucket As he passed me he pulled a 
lever and tho two huh es of the bucket 
swung apart until the opening was over 
twenty feet Ihiwn sunk the great moss 
deep into tho pile of ore below Another 
lever was pulled and the jaws crunched to- 
gether and the ojierntion of a thirtl lover 
enused the whole lag and buck* t with its 
load of tin tons, to rise vertically into tho 
air Then the gTussbo[tper like, double walk 
ing bcorn moved back until the bucket 
was within the pier line when it opened 
and let its contents fall into a hop- 
per and thence Into a lorry, which Im- 
mediately was drawn Imdiore upon the 
framework of the nnlondor to discharge ib- 
self into ore cars on the tracks below 
walking beam section of the unloader then 
moved forward again until the bucket 'leg 
was over tho hatch when it descended for 
another grub I timed the operation and 
found that the cycle took Just one mlnnte. 

This was a ten-ton unloader, bat some 
of the later and larger machines are capable 
of picking up 17 tons at one graW and 
with this in mind it can be understood how 
the records of nuloading mentioned above 
in this article were aoUevod 

Thus, we have foH«W the ore from the 
time when It was dug oat o4 the HoH Eoat 
pit to the time when it was deposited ini 
the stock pHe alongside tbs Mast faniaoea, 
800 mllea distant At dte rate of 19 tewi 


MAlK^s vm 


for ea^ a«oop it Tran torn looaa ixem its 
age-tong Testing ptaaa in the ore bo^t and 
at XT tonk to the grab it was niekad up 
and brought ashore at the and of its long 
)oamey by water 

MW« Pwrar WIfli- 

out Staam 

(CofifHi«MKi from page $9B$ 
one-half minutes for the new Uqiier to be 
heated up to a pressure of 20 pounds per 
square inch as read off the presaore gage 
The engine was started running and tlte pres- 
sure then fen to about X8 pounds per square 
inch, but stayed there daring the entite 
course of the experiment, going m riigbtly 
as load was put on the en^e The en|^e 
ran perfectly and even after 18 weights had 
been placed on the beam pan, it stffl con 
tinned running 

The conclusion most therefore be drown 
that the new power medluin will develop six 
times as much power as steam und^ eon 
stant conditions. It was intewtlng to note 
that the exhaust from this en^ne was direct 
to the air, and in the case of the new Uquld 
it was almoet In the form of a liquid while 
in the cose of steam it was lit vapor 
Furthermore the engine Itsdf waa perfectly 
cool when run with the new power mediam 
but rather hot when run with steam 

There have been quite a few uses sug- 
gested for the new power medium. In gen 
eral it may be said that it will find a Sold 
in every phase of power generation Thus 
it has been suggested that it can be used In 
central station plants for developing power, 
in city water and sewage pumping stations 
It has an applioatioo to marine tnuuporta 
tion Hailruad locomotives and ears can be 
run with It It may bo applied for generat 
Ing power in mines, mills, factories, quarries 
sax mills, cranes, etc on the nutomobOe, in 
airplanes and airships, where its non 
inflnmmabUlty would be extremely advan 
tegeons, for driving Ice machines— there are 
in fact innumerable possible applications. 

In dosing it may be said that this report 
was written as a corollary to an investign 
tion made to determine if the daims of the 
inventor were really true. What has been 
seen convinoes the writer that this new 
liquid will actually develop a vapor which 
will run a turbine or a redprocatiiiif enghae 
Furthermore, It will do so in a closed system 
wherein the same liquid Is used over and 
over again As far as could be determined 
this repeated nse of the same liquid does 
not result in Its deoompositioh Anally, It 
appears that more power Is generated at leu 
heat in comparison with steam. 

Uyins the Ghost of a War-Timo 
TrooUe 

(Continued from page 180) 
war debts of one sort or another of teas of 
billion dollars are trifling It means that 
thither we must grow more foodstuffs, and not 
only completely feed ourselves, but export re- 
placeable footlstuffs to maintain our foreiga 
trade bulmioe, or that we will lose our pros- 
perity and our standards which ore the 
hiriiest in the world will sink to the lower 
loiel of thfwe of foreign countries. Uncle 
Sam's new lands of the West are gone our 
old lands are wearing out. The productivity 
of our American soiU must be restored by 
©very powiibl© mcaiu To restore these soils 
requires just three elements, no more phos- 
phorus, nitrogen and potash Of phosphorus, 
we have in the vast phosphate deposits 
of the Wont an ineihaustlble Vupply, the 
greatest in the world Of nitrogen, there is 
an inexhaustible supply in the air it can 
be captured by such mechanical moans os at 
the Muscle Shoals plant, and by nature work 
Ing through the clovers sowpeas and other 
leguminous plants which by strange bac- 
teriological action condense thousands of 
tons of it annually — so that there is no 
shortage of these two clemmiti ^taah Is 
then the key Our practical men of sciMce 
believe that we have this key that It ctiste 
in tile shape of millions of tons of soluble 
potash salt deposits in the Southwest The 
interests of the people, whether the people 
tenltse It or not, demand early and rulsble 
Information ns to the exact location, stse 
and richness of theee beds. If the question 
of die manufacture of nltratee at tiie Mus^ 
Sbonhi or other plauti U one for the poli- 
ticians and the farmers of the eountry to 
get moderately stirred up over, tbs quMlon 
of locating American potash salte deposits Is 
on# that Is worthy of a revc^tioiisry up- 
risliig, The drilling of weUs vtlat Oore 
drUb whloli will riiotr Just wlMit is hSw 
drilled through, and, when the beAinf 
are struck, just how thick thsv ata. to Im- 
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Link-Belt’s Two 
Leaders in the Economical 
Handling of Materials 


The “Cub ” Porfable Loader— 

Here is the lowest-first-cost and the lowest-operating-cost 
method of loading materials from the ground to wagons 
or trucks Handles practically any loose materials — coal, 
sand, stone, gravel, fertilizer, foundry refuse and similar 
materials 

Hundreds"" in daily use throughout the country, testify to 
Its merit It is the most popular unit built by Link-Belt 
The “Cub” can load material faster than half a dozen or 
more men It knows no superior in design, construction 
or performance It is a Link-Belt Guaranteed Product 

Ready to work when you get it— fully equipped While we can furnish 
any type of motor to suit local conditions, our standard ‘Cub' Lioader, 
selling at the new low price (without the speaal chute shown in the 
illustration), is equipped with— 

2-H P two or three phase 60 cycle motor, 21 ft 
conveyor length, 18' wide belt assuring large 
capacity Belt is guaranteed against cutting or 
fra>^g Wide loading hopper at foot of con- 
veyor IS hinged— easily and quickly opened So 
simple and sturdy anybody 
can run it Loads 45 cubic 
feet of material per minute. 

• # 

Price, $485 fob Phila- 
delphia or Chicago If 
you now load materials 
by hand, you are losing 
time and money 


* The Link-Belt Electnc Hoist — 

Use your ceiling — instead of your overcrowded floor — to 
carry your materials from place to place — with the highly 
efficient Link- Belt Electric Hoist Move a 50-lb , 1000-lb , 
or 2500-lb load by the mere pull of a control Lift, carry, 
deposit, at the will of the operator So simple anyone can 
run It Does the work of many men — and is popular with 
workers, because it makes hard lifting a simple, easy and 
pleasant task 



Use This 
Coupon 


LINK BELT COMPANY 

2045 Hunting Pttrk Ave 
PrirtADELFHIA PA 

Plipaur send me your book on 
T) KlcLlfic Hoifdi 
' I Portable 1 oNders 

Name 

« 

Addr*** 

Cll^ _ State 




“Let George Do It” 

Shopmen call the Link-Belt Electric Hoist by the fitting, 
descriptive name — George — because it does all the work 
that famous phrase implies " 

If you lift and carry iron, steel, or machine parts or finished 
products — indoors or out — or handle your material to and 
from machines, or from one department to another — write 
for our catalog No 480, and see how easily and econom- 
ically It can be done with the Link-Belt Electric Hoist 

The Link-Belt Electric Hoist is made in many sizes The 
illustration shows our standard 3-ton hoist, and illustrates 
but one ^ many varied applications 

Price, $300 fob Chicago or Philadelphia, for the 1000-lb 
standard Link-Belt (C^) Electnc Hoist, a neat, compact, 
efficient machine that will show ’savings even in the small- 
size plants 

Send For These Books 

They may point the way to overcoming bothersome handling problems Write and tell us how you 
handle your materials, and let Link-Belt experienced engineers study your methods They may sug- 
gest better methods of handling that will speed up your production We make no charge for advice, 
layouts or estimates Asking for Link-Belt catalogs entails no obligations 
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Elevatiiig and Conves^ng Ma^^ncry 






JINnncAMER! 

Tfie Monthfy Jbumal Pi^actical Intormati 


m* Copy 
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MASTERPIECES 


St Qauden s Linco/n f iti 
to/n Park C/i(La/;o ^ttir 
fit Amfriiiin portrait 

statue A stTikinn Jrlinfu 

tion of the simple mihility 
of Ahraham Ljru.o/n 


'^HOSE stalwart qualities of character 
which distinguish the leader are not at- 
tamed easily, nor by chance Only through 
faithful adherence to lofty principles can 
they be acquired 

The Lincoln car is universally recognized 
today as worthy of its honored name be- 
cause each step in designing it and in 
building It has been taken in strict con- 
formity to the tenets of correct engineer- 
ing, masterly workmanship and good taste. 

The refinements for which it is notable 
have been developed from a basic struc- 
ture fundamentally sound It stands four- 
square, a recognized masterpiece 



LINCOLN MOTOR COMPANY 

DIVISION Oh KiRD M(m'»R ( OMPANY DETROIT MICHIGAN 


LINCOLN 
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Six 300 H* P* Motors of ZR4 

Ball Bearing Equipped 


T he remarkable performance of 
America’s Queen of the Air is due in 
no small measure to the unfailing service 
of the SIX 300 H P motors Under all 
conditions — in the teeth of gales — the 
safety of the big ship demands that every 
ounce of power developed in the motors 
be delivered to the propellers 

8KF* marked hall bearings on the 
compression releases, governor and oil 
pump driving shafts of each motor, do 
their share to insure safe navigation 
Their use on the oil pump — the entual 


point of the oilingsystcm — guards ag \inst 
he inng failures which would prove a 
serious handicap in emergeneics 

The superior performance and great 
mdurance of BKF* miikcd bill bear 
mgs on the ZR^l is reflected m other 
fields through their extensive use on au- 
tomotive, railway and industrial equip- 
ment Our engineers will gladly point 
out how hall hearings on your equipment 
will insure the sime degree of precision 
IS on the ZR-1 


THE HESS-BRIGHT MANUFACTURING COMPANY 

Supervised by SKF* INDUSTRIES Inc 165 BruuJway, New York City 
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FIRE ^|rOE|^ 



P IONEERS of the old west were 
atnuzed to sec how quickly the In 
dians learned of their presence 

The advance of a wa^on ^rain was 
known days ahead Even a lone trader 
was known lontf before he arrived m 
the Indian camp 

Eventually the pioneers learned that 
the savaiSes had a highly perfected sifS- 
nal code From mountain top the sig- 
nal fire blazed its messafte at nif^ht, or 
by day sent up its smoke in columns, 
wreaths, puffs— white smoke, black 
smoke ““il carried a story far and wide 

Gone are the siiitnal fires Scattered 
are the tribes Today the Westerner in 
remotest places receives his messatte by 
Radio — the Modern Signal Fire 


CROSLBY Modal X L Co«M>t«n« 


CROSLB^ Mud«l \ J 


rk* i rot/tfv Ctt poratsuM ftwna and 

afi»rsifi /traaJcarfiti)! Stat nn H / ft 




#■ 




CROSLEY Typ* V 






'iM. 




A Crosley Receiver for Everyone 

CK08LET TTPB V PRICE IIS.H 

A one lube rofranontUva not, lleanaed uniMr Uu ArnistrcnK U S Fatont No 1 llljJ49 Aotiul 
performanoafi of this llule roeelvtr hava provan a rtyelaUon to tha radio world Tho MeMlItan 
noditlon bhH conitlBieBtJy boon cloarly brooghl In with UiJh InsLnimeat aa wall oa HonolulQ and 
her far dlntmnl pointa. 

CRORLKY TYPE S-B PRICE 94LM 
Thirt 3 tube reiieneraUva reoelver liranoed undar AmiitronK U & Jhiiant No. 1 US US ooaiblnee 
rhe Croaley Type V and th« Cnjeley two stair* ampliAar In tha hand* of amatoora and profeaaloiials 
nllke ti bas oofisiscently oat iMrformad oeu ooatinR a vreat doal mora A ponon haarlnir a bropd- 
rttHiinK atatlon may turn off the sot hy throwing swltw and come baak lator without r*-tantng 

CROSLEY MOOBL PRICR |S« H 

A four tube radio frequanoy set oumblnlnK on* stam of Tniwd Radio Preqoenojr AnwUfintlon, a 
Deiaotor and two ata««s of Audio Praquenoy Amvllfloation At brlnvlnK In astant atatlona we 
balUve no Lnstniraant ean equal It Looal bitarferenea ii oaally and ouhtkly bumd oot Wa on 
hoaluUnKly claim that the Crosley Model X*J U th« boat roeelver aver offarad to tb* pabllo. 

CROSLKY MODEL X L Cmaalatta PRICE |1» M 

A duulleate of tlw Mo^l X-J excnit for the arrangetnent and awuntlnf Into a baa u ti fn l mahogany 
mbinet with the addlitun of a built in kwd ipaakar Spue* I* provldM In tha oaUnet for hoiiiliia 
the nawsmry battarlea A iveclaJ mahogany atand aa l Uu abmtad lx oatlln* for tha Model X-L may 
b« had for |S£ extra 

This Instrument provides an cxqulSte plaoe of furaltura for any home together with all the pteawma 
of a long distance radio reeidvar 

Cromim^ immt vmm mitm Ara Smld By Real Dmmimr% gperymAore 

Write for Complete Catalog whidh fully dawlbaa the Croaley line of reirenarativ» and rndki fre- 
quency n«eivers and porta, 

THE CROSLEY RADIO CORPORATION 

POWBL CROSUnr JIU. PtmUmU 
Fanaerty 

Tha PracMox Eqalpment Campaxy and Croaley Manafaefluiag CamMay 

Clt4CINNAn OHIO 

MAIL THIS COUPON TODAY r 

The Crosley Radio CorporatioiL 

425 Alfred St , Cincinnati, 0* 

Gentlemen — Pleaae mail me free of charge your complete catalog of 
Crosley instruments and pax^ 


^ , 


'hf' 


Address 


iibgiiaiiia 'ilxiii/... 
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With the Editors 


W K DRAW particular attmtion to the 
atory on page* 228 and 220 of Uiis 
lS8ue» detfcrlblng the mechankul side of 
Morris Qest’a brilliant produitlon of ‘‘The 
Miracle ’’ This la one of a aeries of spec- 
tacular enjrlneerlnK stories of the stage, 
pre\loua numbers vvere the description of 
the Ear) Carroll Tlieater, and the account 
of the production of "Johannes Krelsler 
Other stories of this character will api>e»r 
from time to time, as the tounagers put 
out material worthy of such treatment 
Our procedure for these theatrical stories 
is to send the artist to the theater, and let 
him live there, od and off the stage, In and 
out of the audience during the perfurm- 
ance and during the periods of prepara 
tlon. until he is thoroughly familiar with 
the whole apparatus. Then he goes back 
to bis studio and makes a working sketch 
for hU big drawing This he puts before 
the stage manager and various other 
meinhera of the theater staff, and before 
us, and after all possible correctluns and 
suggeiite<l Improvements have been made 
he goes ahead with his Onal drawing 
About this, with the artists lollaboratlon, 
we write the text and the < options, giving 
what amounts to a firsthand account of 
this interesting field of engineering, st» 
wholly neglected by many of our contem- 
pomriesir 

O UU regular readers will recall a >ear 
or 90 ago, a series of three urtb Uh 
by Oiiy R Mitchell, of the United States 
Ce4ilo(dcal Survey, detailing the advenlur- 
oun side of the work of the men who go 
out Into the fleld with transit and note 
book and bring back the material for the 
wonderful topographic matw which are 
rapidly c«>mJng to cover tlie whole count r^ 
Several months ago the daily press gave 
much simeo for a few days to the dun 
gerous iwsltlon, the ttOHalblc loss and the 
ultimate fiafcty of a party of Ooverninent 
Hurveyora who had undertaton to sh<M)t 
and map the Grand Cunvon of the Colo- 
rado Frtan Mr Mltihells fluent pen we 
now have an authoritative tale of just 
what happened to this party and why 
Just what they were doing In the ran \ on 
Just what their odventurcM were and how 
narrow wo* their esenpe from disaster 

A NOTHHR very Interesting tale cffmes 
to us from well we don t just know 
whether It comes from the Arlgona desert 
or from the mountains of the moon The 
p<ilnt Is to he found mainly In the cele- 
brated "meteor crater" of Arlsona a huge 
hole In the earth with a raised rIm around 
It For some time controversy ragetl as to 
the method of formation of this crater 
Was it an extinct volcano of unprece- 
dented fdae for terrestrial volcanoes or 
was It the result of a mighty blow dealt 
the etirth by n huge meteoric wondercr? 
At an early stago of the argument the 
great similarity between Meteor Crater 
and the thousands of craters on the mcam 
WHS noted, and orthodox science argued 
that since the minm craters were obviously 
volcanic. Met^^r Crater was vokunh too 
The owner of the Arlrona specimen now 
tells us that the stK>e is on the other foot 
that he has proved his crater to be an 
Impact crater, and that from tlds It fol 
lows that the astronomers mast grant that 
all the little pot holes on the moon have 
been shot Into our satellite by meteoric 
project Ilea. He presents his Interesting 
arguments, with a wealth of Interesting 
pictures, In an early Issue , and while they 
have not yet been accepted by orthodox 
science^ there seema excellent reason to 
anttdpate that they may be 
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L't I I C^'HIICAI ent^lnoirH art* jieriiotually 
puKxlIng their lieadM over the ueeea* 
sity of ( urrytuk hlgli tenHlon t urrtmlH 
(liroijgh inbliH under clrtunwtmiees where 
prtUHr Insulation tn Ht once abnormally 
dliUcult and unusually essenilui Partlcu 
larlj wlan eubleB muni go underground 
ihev muHt be iihuLd tokether nuniemua 
TubleH In u slngk comtuU und the liuulii 
lion iirobiejii tJu eontrolUni. an 

ptvt of the situation Tht moat effettUe 
iiisiiliillou that hiiN been found for uae In 
Hiuh tdjKs N la of paper IJow the cables 
und Insulation are made and how the 
paper Ik wotind nrouml I he cablen forms 
tilt subjtxt of un IntereHtiug article whlcli 
1 m K4 htslnled for tJu Mu\ number 

O I TIIL nuinerouH euntrlbutlng editors 
llMled on thlM page noue U more ac 
tivt than l>r I ucKh^li Dr 1 uckloah and 
hiH I ilsirator> haxe found out more things 
nlMnit liklit and llkhtlnk than an earlier 
gini rathui would have HUp]MtKed reinulntHJ 
to Ite found Of utiiioHl liapor(un(*e for In 
MtancH In tlu investigation of the manner 
In hh h In idtNiuute tlliinduatlon not 
iniielv int n asiK the dlfllt ulty of seeing and 
niuki^ us work liartkr to st^e but aituallj 
inakeM tiM NiH more slowU so that, if our 
wtiik invoUtH tlu use of our e>es wt gel 
less d<»nt in a gi\en time undtr i>oor con 
dliions ftt Uluinination 3'hlH Is another 
I la fiatures width w« tan promise for 
un carlv Issue 

W L ( AN T promise It more deilniul^ 
than Unit t»etausc while the com 
pit ttd manustrlpt lU^t liefttn us as wt 
write wt nf\er know until the last gun 
liras wind wt shiill have In the wav of 
lust minute stuff and what will as u re- 
sult Ih fortSHl to wait another month The 
TtaiMd Ikane storv In this Issue Is a lhbo 
in point ob\h»us1> It rtiuld not hn\e lieen 
IncUidtd In the original plans for the 
April iiuinN r whh h arc formulatetl 
around I he llrst of bebruurv, obvlouslj 
linn sonn thing hud to go out to let It In 
So wlien soim thing that has been nnufi 
Ihuied In this tsdunm doe^ not ap|>oar 
promprh, doD t get Impullent over the dcs 
lay wt have the stnry, or we wouldn t 
mention It here 

A ntoni >1NG to present plana — which 
have at least two wt'eks to go astrnv 
In - the next inKlallinent of the traffic 
writs will b< made in (kmnettleut to an 
evru largtr extent than the present one 
r^amnlssltmer SUKskel and his staff have 
put n lot of gray mutter Inttt the consider 
utloii of htiw to prevent accidents and 
their llrwl and foremost comiuslon is thni 
you tant pre\ent them unless you have 
a Mist fund of Information an to ht»w 
anti wlun und where and why, they 
ocMir V H\sum has accordingly been 
Insialh d In tin Nutmeg State under Whleh 
evtr\ a< cldcnl ^ets reiH»rted In fuH to the 
f omnilssioia r 8 office and then gels put 
through a statUtlcuI mill of extrflordlnnr\ 
etih h IK V enh iiluted to bring out with 
tin utmoHt cl«rlt\ Us rduthms with other 
aMt<bnlM uikI with tlu mutter of p^e^en 
lion Ah a result of the Intelligent oom- 
])llntlon und Inteifigent uHe of theae Htn 
llslhs a lurge nundar of pliues through 
out 11a State at which uceldents were 
fonuerlv frequent have tn^cn Identified and 
nnulvred In aearch of their bad feu in ns 
This haH led not rnerelx to the n^hnthm 
of accidents at those points Um to rctoc 
nlllon of the general features of IkhtiriL 
and road surface that promote uddcni-. 
We shall exhibit tin system under wlildi 
all this has been done 
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There is no motcK* truck 
built that will give more 
years of service at less 
cost than tiie lederal 

Horn die records of thou- 
sands lederal trucks in 
operation fer six. ei]^ ten 
and more years '^'it is ap- 
parent that kmg life is in’ 
grained in the very fibre 
and febric of every federal 
VtoUxTrudc mani^ctured 

Investigate these impor- 
tant fiicts before you buy 
your next truck 

THE FEOEflAl MOTOR TRUCK COMPANY 

Offtroit. Miohi|an 


Prices of Federal Trucks 

iTon $1675 7 Ton $5000 

1 ^ /-Ton 2150 LIf{Kr Duty 

2 Vi-Ton 3200 Tractor 3200 

3 to 4 4200 Heavy Duty 

5 6 Ton 4750 Tractor 4235 



MOTOR 


Wherever buildings are being erected, bridges butlt or 
good roads laid, there you will find Federal Motor 
Trucks The Signal Mountain Portland Cement Com- 
pany of Chattanooga, Term , have used Federals for five 
years They now operate a Federal Fleet and supply con^ 
tractors and builders with materials for their “jobs’*. 
This company is thoroughly satisfied with Federals. 



TRUCKS 
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U S Navy dineiMe “Shenandoah” gwineinK at the tall and aturdily constructed moonnif maHt of a 450 fool supply ship 


The Mooring Mast is the Thing 

By J Bernard Wallu^r 


NC K liutnc IhhI In tin lilr ih^ filr 
Klilp «ht>uld Htav tlieu r^^tmn 
IriK to itH hangar onU \\1 ihi 
major rtpulra or jreneral over 
Jiiiulintf uuil npalnOnK an m'l 
esaary The hanpar giiould hi rcj^ard^nl an ha\int the 
same relation to the alrNhlp ns the dr>do(k lian to the 
ship of Iho Hca Foremost anionK the perils to ^^hlcll n 
seHjfoinu ship In exiMised U that ver> Urrn ftrma ujxin 
which she was built If her grout fabric so mu< li ns 
tomb the coast or the sea iKjtton* It In liable to la 
Itftdiy broken or wretked Innond repair When she (n 
terH i»ort she mak^x fust to a mooring, \^hcre hIk nia> 
swing head to lido or wind or hIio In mo\od s.ln\\h 
and gently to her pier and i»ni(<‘Otcd from 
rude contact with Its masonry by carefuIU 
dlHpowed fenders 

If mother earth Is dangei*oii» to the sen 
ship It Is doiilth no io the alrshii) If 
nmtuct with the unabiding ground Is per 
ilous to the frail sliell of tlie slilp it Is 
iiniaeasuruhly more perilous to the dell 
cate shell of a dlrlglbb as the loss of 
many of the eurl\ /4i»iKUns so clearly 
pr«oed More than one of these was de- 
stroyed os It was entering Its shedr— a puff 
of lAlnd serving to swing tlie hull against 
the doorway and break its Imtk Othera 
were lost when thev came to earth during 
a trip for reiialrs or replenlslinientof fuel 

These disasters and ihev were freipient 
proved that mwrlngs were ns necessary 
for the ship of the air as thev were for the 
ship of the sea and that It was as fotdish 
to ground im ulrsliip uistn the land at the 
end of H Voyage ns It would be for a skip- 
per to run his ship asliore every time he 
entered port 

As long ago ns 1910 the writer drew 
attention in the arncWTinr AMKakan to 
these self-evident fat*ts and suggested that 
the only rational way to handle the air 
ship, between crulseA, was to mo«>r It to a 
rigid and lofty roast Tiie suggestion was 
first put Into practice several years later 
by the Vickers Maxim firm, and its pruc 


tlcnlillitv was provid wlun airshipH in I^gland re- 
mained moored In llu oinn for Ncveral weeks on tnd 
and rode oul gabs In wliiili the wind row at linus to 
'V> and even <Kl ml P's \t\ hour 
TIu fu( I that a 70-nilli gust tore out tin nose-tap 
of “Shenandoah prou n nothing against the mooring 
must Whul 11 does prim K that we must not nppiv a 
heavy concentration of stress at a single isdiu In tla 
(h licate slioll of an alrvlilp unless provision Is niiuk for 


tla Imiiadiati dlslilhntlon of that slnxs 
throughout a luigi fontiguons ana of the 
hull It was In part thi omiKsion to do 
this that vnUHwl tin failure The nose 
faj) N I) (*om of inetnl (date whlth stood 
up to Its work To this wen rhcttsl the converging 
inds uf tla relatlvih light longitudinal glrdirs Tliese 
ton iipurl JunI layond tla nowxap If tliere was to 
fs a hrnik t( was ((itafn to conn Just whore if did 
Hmsc of Us who rode rh* him le In the early days 
of Iis d( \< lopini nt \\lll rcnHiidier how fnspiently tin 
illamoml fiatm. fiilltd hv Umdlng or frmture an lin h 
i»r so lull k of (hi Htisrlng jstsi (oiinistlon between 
fraim and [Hist was madt b\ Insirtlng a short stub'end 
<*f tubing In the frame and bruring thr 
w boll (ogiflar Tin fracture aiwuvstame 
at llu fsilnt where the stub finished The 
disriaw In sistloii was an Invlta 
I Ion to fra* t uri Tin i ml of the ntub was 

taisnil into finii tlngi rs of (l!mlnlslilng 
width 'Ihen was mt long! r a Nudden ri 
dmtinn to MMtlon the reHlstiinie to bend 
Itu*- s(ns« was (ilKf rftaiftsl further ilon 
Ihi tub( iml bnakagew ceased 

Niiw likt tn atiaml would produn like 
n suits In tills mooring proldeiu Dlstrlhn 
lion of Stress (cMild Is moiUKhI In leading 
light nihhs or wIrtN of plough steel from 
the noRc-cap along ind within tla long! 
tmllnal girders and allachJng flam fo tli* 
^irdiis at the sULOtsslvo clrcitlai fraiia s 
I our niliU H shotild h ad to tla first riim 
four to tilt next and ho on until the sixth 
ring Was n a* la d Hv sparing the tsiluls 
of nttathment at 1)0 dtgTces around «a*ti 
rln,^ tin pull of the tnooring enbh wouhl 
to distiilailed rirnl}/, over the first 77 
f**et of the ship 

lo ensure InimcKlInte and e*iual iran**- 
mission of stress the tables Is for* Inw^r 
tion should he stretrlied |o Jic^l bevon*l 
the tinstic limit and given a iitrnmmnt 
set fnch should have a tumhm kb at It^ 
mid hmgtli and all of tla nihle"* or wire-* 
should Is w t up to tla sana tcnsi*in 
ff oaf/tno d on 281 ) 



Lower drawing showjs how breakage of bkycle frames was prevented by taper- 
bif oif the section of the inner recnforcement The upper drawing shows same 
principle applied in diatriboting the pull of mooring cable by light cables or 
wires, attached at 24 points in the first 75 feet of the ship's hull 
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Flying Around the World 

The Route Laid Down for the American Fliers Who Will Attempt Circumnavigation 

By Lteiu* Corley P MclkirmefU 



IlK rtrt*v (rttUHi l^aK undoubtetRy Irieil out In 
It HiMiiIl iMmd l>ef(»re Inter Island trli>N were 
atteiiipUHl , the tirMt steniuboat oozed up 
and down shi lien'll rUcrs a lonff tlim Im'- 
fore an attempt whh made to laki It 
(urosa tho <HHun And th< ulrplane^ It 
Ih n abort time oven In tlu 
inodom world ot Hi>eed slnce 
Dee 17, 1003 when tlio 
Wright M nmde a duration 
ni4,ht of TjO HHcondH u long 
distance llight of HTiJ feet 
broke an aUltude mord l»y 
ascending to a lidght of j) 
and sped over I ht 
ground at the rate of 10 
miles an hour Id their first 
alrpluDo 

Oradaully and often tra^ 

IcHlly all of thi*HH ns ords 
have l»een brokt^i Kuster 
mid faster have alrjtUmcs 
Hl>eeded, more and nion ro 
liable have the motors be- 
come until now aviators firmh detlare that a flight 
around the world 1 h posslbh un<l to jtroii ilie mutter 
till United *^tut»‘a Army Air Siriki will start u fleet 
of four ulrplunts on a jouimy around the world April 
I, 1024 This will not Imi the first at Inapt to endule 
rtie j^lobe h\ air The liitrudd Major lUuke of lOiglund 
Blurted un mu li u hmrnoy la 11122 and truvcltsj the 
route from J4)ndon tit (Calcutta wlare lllniss pre\ente<l 
his going fuitlur and hts two tomradt*s who tried to 
continue the flight were forced down by engine trouble 
In the Bay of Bengal where tluy lloaUsl for thm Ahns 
on the wrwkagR of the seaphim Itefore is lug picked 
up Several things have hupimud In atroiiaiulcs slnis* 
iftifli, notably on endiintncf retsud of 37 hours and a 
long diNiance flight of 27(M) nilh»s to ronx tiu coniintnt 
by the Air SiirNhs* of the \T S Arnn Tlu xlrphiniH 
tliat start u< ross tiu iHvtins ttn ilu tllghi around tlu 
world will ha\e eiithructsl In tiuir iiianutiofun hH tlu 
skill and exptrlmv tuimeil on Hu'S! nmrd fllglitH, ho 
that dangerH of failure will Is* rtHlucetl to a minimum 
It U gwicrally ugriHsl llml tlu oiih thing that will pn 
vent the kuccowb (tf the tllglil Ih (hi wiallur 

Tlie alndune that will t»e umsI on (ho hi), flight Is 
lalksl tlie Douglnw World ( riiNer and deNigiiatod by 
the symbol 1>-W<1 It meusmis “tO f»*et from tip to tip, 
35 feet and 2 Im 1h*h lung and stands 14 f<st lilgh It 
IH a tdphuie t>|)e and isUh wing'' an of tlu nimiih span 
llie wings are 7Uj fiMt disi^ and the gap lutwein tlam 
is txactly S feet the lower wing Iimh a 2 degree dihe- 
dral but the up[K r one has nom , mid hoih art set wltli 
3 degrecH Inddi-ni-e oi angh of attaik Ilu n Is im 
Hlugger or Hwieplmik The total HiipiMuilng HUifaci Is 
TIH) wiuare feet, whUh maj l)e lomhsl up to about Ti 
IsmndM IKJT wpiare fmil hut uormalh it will 1 m loaded 
at hImuH 12 pounds 33ie total wtight of the airplane 
fully limdiNl and (arr>lng iMintiHmx for watir Imullngs 
is *1000 pouiulH hut with imnCoons ofl ihi weight Is 
IIKKI pounds h Hs the whHdisI landing gmr wilghs 30*1 
pounds ind whin (lying hh a seapimn (hKi\(ia wilghi 
may l>e currUsI uh f m I or nthir suindh's Tlu uw ful 
load that <an lie iitrrlui Ih approvhnali h 50(M1 t>ounds 
and if this weight Ih split up Into a crew allowance of 
300 (Hitinds ga'<olin( 31HX) iMiiinds oil 175 iMruiids and 
water, S4 iHminis It will Im sisn t)mt With rhi I Mm rr^ 
motor with whUli It I- (Kiwirul ui-lng jn mliuns of 
guHoliue an hoiii a sustaltud lllghl can i»e made of 10 
hours during whldi KMMI niiles could U mxiivd Ilu 
spetsl of the plum hu'* ii ningi of STt to 110 nilhs an 
hour No dlstniin's Ik t wish 'Htops howiMr an so 
gnut on the route unwiml tin wmld that i HUsiiOneil 
flight of this duration would Ih msiNsan so Ilu fuel 
cupailtx lutH t>een i at ilown In Ilu plains to 1(>0 giiHonH 
or about 2100 iMuiinls A s|MKlal PUM nuHh I lllurty 
motor will Ih iiseil thal lait prodiiu 4J0 horseiHiwtr 
but when It Ik Kt>eedisi up it uses mmb more fui 1 than 
at Diurmiil speetl whlih Is ureiind I tiNi nxolmlnns jier 
mlnuti An extra tank of water will Ik iurrlisl in the 
bulk jwrt of the fuselage of tin phmi for am In eiiu r 
gi'niy such hm landing it sen mnl this watir may 
also be lum«l Into the rtigtm (oollng s^ sti m If nee- 
tssarv 

The four pilots and four taeilmnlcH chosiu for this 
flight are men of unusual ability and the\ will lie gtx-en 


the first iPlnl of sktU enrlv to the flight, for the jouruev 
will I n»sH the Putittc (h’eun soon after the start The 
starting point will be Seattle. Washington, and from 
thin It will lead up the coast Of Rrillsh Columbia to 
Prince Rupert, 050 miles from Seattle The planes will 
1 m refueled here and continue to Sitka Alaska, 800 



The Douglass World Cruiser, with wheeled landing gear, at rest on the gronnd 

miles further north From Hltku the route will lend 
to Cordoxti Seward, Clilgnlk, Akutan, and Dutch liar 
l)or The latter plaice Is 2300 miles from Seattle and 
HU)>plles of Him re parts as well as fuel buM been de- 
IKwltetl there for use If necesaary From hero the flight 
will follow the Aleutian Islands to Attu, whkii Is the 




mm- j jv .. ^ 


1 








The round the-world plane carrying pontoons for 
water landing, in flight near Hampton Roada, Va. 

furthermost Inland out in the north Pnclflc A landing 
win l>e made at Allu, and « full iapuill\ of fuel taken 
un for the next Hlop will be Shlmushu Island of the 
Kurile group lielonging to Japan 800 miles to the 
H<»ulliwe«t The flight c»uld roach the Island of Meclnyl 
nil tlio couhI of Kaiiuhalkn only VK) tulles distant but 



Cockpit of the Douglass plane, showing the iaatramenU that keep the aviator'a 
finger on the pulse of the Liberty motor 

It Ih thought the plane can go on further south without 
mmh grwiter effort The Island of Hhimnshn lies Just 
off the Houthem tip of the Kamchatka peninsula and 
the Rvlafors, after lenUng Attn, will be able to reach 
the molnland of Asia or this pentnsnla, after about 
Nix hours of filing then the coast can be followed 


down to the Kurile straits whith can be cruiaied easily 
and the island picked up The Alidlt will continue 
through Uie Jntiauese Ulonda down past Yokohama, 
Tokyo, Nagasaki and (*beinnlpo Next the coast of 
Cldna will bo touched and the aviators will proceed 
down tlie coast touching at llongkoog, then puah on to 
Haiphong In F rench Indo-Chlna From hero the flight 
will gc» to Slam and a landing made at Bangkok, the 
capital Unniia will next tie entered and landings made 
at llangiKin and Ak>uh From Akyab, the route lies 
over ( hlttagong on the way to rulcuttu, India 
It will be remetnliered that Malina and UacmUlan, 
the two members of the Blake expedition, went down 
In their seaplane with a dead motor in the Hay of 
Bengal between Chittagong and Akyab They wallowed 
among the high seas imd torrential raina until the 
water H4>aked plane finally overturned and floated with 
the iKinUHins just u little above the water The natives 
who iK'CHslonally passed them at some dletanee In boats 
gave them u wide berth, thlnktng they were the water 
devils of local tradition Tim diary written by the pilot, 
Muemlllon, of this disaster Is one of the atrailgest and 
must iilworhlng records e\er wrlttm When we read 
of the despair that ONtixame them as ship after ship 
(msscMl h> without notice of how tlmy fired their last 
round from the Very’s signal pistol , of how the music 
known ns the doatli song of the sirens, which shlp- 
wreckwl sailors hear In the last houra of thirst and 
fatigue, assailed the ears of the two uvlatora— then 
we feel that the world must admire those men who 
attein|it such daring feats In the cause of aeJence The 
American aviators however, hope to crow the Bay of 
Bengal wltiiout such Imd luck as their fikignsh brothers 
had und when they arrive nt Calcutta several days 
will be silent In re-stiug and probably overciaalng their 
“sea legs.* 

At Calcutta, the iMnUKins will lie removed from the 
airplanes und wheels put on , for the remainder of the 
flight to Hull F^ghmd will he chiefly over land From 
t'alcuttn I he flight will gt> to Allabubad, 475 mllea 
northwest, In the Interior of India, and from there to 
Delhi the capital of India While at D^hl, courtealee 
will lie exchanged betwewi the AmeHcnn officers and 
I he FMgllsh authorities. The flyers will not tarrj long 
In India as an effort will be made to get through to 
the IhrNhio coast before the heavy raina begin It was 
due to these rains, which rotted the rubber connectlonii 
f)n the engine that Blake flew, that hla expedition fl- 
nallv ended «s it did Tittle pieces of rubber kept getting 
Into (he gas line and causing trouble If the Americans 
beat tlie rains, a great hazard will have been oveixNitne 
Fn»ni IMhI to Multan the next Hp>p of the Avers, 
425 miles will tie traversed. Care will Ih* required on 
this mirth vdar trip as a course a little ttM^ ftir north 
ward will take the planes 
over the forbidden city of 
Amritsar This Uty is the 
headquarters of the ancient 
religlmis order of the Slkho. 
Amritsar, or the ’Pool of 
Immortality” contains the 
Golden Temple which has a 
copper dome covered with 
gold foil and It glitters In tlie 
stm with a brllUancy that 
darrles the eyes. It should 
make a good landmark for 
the aviators and a good one 
to avoid, for wltliln this 
Golden Temple Is a cojiy of 
the Oranth or holy Sikh 
hible, above which no living 
mortal may place himself— 
and live. An aviator who 
might fly over the TWnple 
would get pretty short shrift 
from the local Sikh mngts- 
tnites If they should catch 
him If the aviators land 
among these people^ they will 
be able to IdenUfy them by 
their costume on whhh Is carried five stasding for 
kes (uncut hair), kachh (short pabts). kam (Ircm ban- 
gle) khonda (small steel dagger) and khanga (comb) 
The steel diigger Is used to wrap and fasten their kmg 
hntr, AS Well as for the other purpoiMs of degfera. 
Tliese HIkhs use no wine nor tobacco, so It will be quite 
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for tlie Anwricon orlators to expeot to obtain 

,,^„rettea from them 

If tlio llyora get througli tbU tanff of the Slkha safely 
,{„v lAfld at Multan ami *gai( up,*’ then pnK^eed 
^]oVin the fndtw River, aktrUng the great desert of Thur, 
iM Karachi, on the Arabian Sea. From Karachi the 
win go to the little prlnclpuUfy of Oman (n soutli- 
, I stem Perda and a landing will be made at Oliarlior, 
th( uipltaL The mountnlna rlee to ii height of 10 <kk) 

1 in Oman and If the aviators enter the country from 
ill, north they will probably be required to fly through 
1 urcat gorte knonti as the Wudl Thalka, or ‘Devliw 
i i)t From here the Arabian seacooBt will be followed 

to the strait of Ommo, where u landing will be ef 
In icil at Bunder Abbas From Itunder Abbas the PerKlan 
t iitf Cfwst wlU be followed to Bushlre, near the bead 
I ihp Gulf From Bushlre the flight will go to the 
In lul of the Gulf and pick up the Shut el Arab River 
uIiIlU Is formed by the Junction of the TIkHs and 
1 Miiltrutcs Rivers a short distance from the sea Tlds 
^irtiiin will be followed up to the fork of the two 
ii\t.rs named, when the rt^t hand or Tlgrla stream 
uill t)e taken and followed up to Bagdad In Mesop<w 
[ onlft Leaving Bagdad, Uie floors will turn ollghily 
^(‘NtwHrd and find the Euphrutea River about 35 miles 
i\«uv, staying within sight of it and the 
\Mstern aide until Lake Sabukhu In mirth mmammm 
< 111 Srriu shows up as a landmark From 
(iiiM point the aviators will turn due west 
uul hwate a railroad along which tliey 
will flv toward the north until Alej^po 
(cjiclied. From Alepjio the flight will go to 
Konicli which 1b In Asia Minor alwut IflO 
iiiMi H north of the MmllterraneHn Sea, and 
fi-om there the route Ilea to San Stefano 
utnr the outxklrts of Constantinople, From 
( onstantlnople the following places will 
Ik touched tak turn Bucharest, Belgrade 
\ it nna Strassburg* Farls and Hull or 
IMrlmps IjODdoo. In Ektglaud the wheeleil 
himllnggear will again be replace<l bv 
iKHUooas and the flight will proceed up 
dong the const of Scotland and on to 
Kirk^nll In the Orknev Islands, Fnim 
ilie Orkneys a flight of 275 miles will be 
made ucn>fui the ocean to Tborshavn In 
(ht Faroe Islands, From the h tiroes the 
mmpHsses 00 tlio nlndoneH ulll lie wet so 
liH io reach Iceland, 650 miles across the 
*\treme North Atlantic The landing will 
}ie made la Iceland at Re 3 kjartk the 
<upllal city 

ir should be stated here that the earth 
indmtor compass will be carried on tills 
/IIf,lit and It la well that a comrmss lierter 
limn the old type of magnetic needle can 
iH used In these latitudes for the mag 
nmi( dUturbances due to tike aurora 
UtnallB throw the ordinary compass far 
off But even the earth inductor comimw 
which Is free from local dJsturtmnces and 
magnetic ’‘memory," muv Ije affe<»tetl 
'<! range tdilfts of the earth h mngneth ■ 

Held which some sGentUtN believe take The 29, 000- 

plrtci* In the nrctlc regions, espetlally dur- have been 

Ing Bun spot i»erlod» E\erv precaution 
win be taken, however, to prevent low of 
dlreiilnn In flight A radio compass direction tinder 
W being trle<l out and nuiv l»e used ObnervutloiiM will 


be taken from the pluues In 
the air On the flight from 
Portugal to Brazil, Admiral 
Gflgo Coutlnho, of the Portu 
guese Navy, found that he 
could take celestial obHer\a 
(long, using the horiron of 
the sea for hiK base, and thn 
error is not o\er one minute 
of un arc and this Is almost 
ns accurate ns obHervathins 
taken on board shliis at sea 
Also air Arthur Brown, the 
nngllsh aviator vs bo with 
Sir John A lens k made the 
first non stop flight across 
the AthmtU Ocean took im 
observation at 12 25 o clock 
ut night using a sextant to 
fix hlH iKwlrhai after sigh! 
Ing the Pole Star through a 
drift In the clouds, and us- 
ing the clouds as a horizon 
The American aviators will 
not have much need for four 





Juneaiit Alaska, which the round>the world winged voyagers will pass early in 
April if they start on schedule 














Vast i^adm llkt thU will mark the scenery as the aviators fly over the cold 
umI Mekk Arctic reghma 


The 29,000-mile route laid down for the round-the-world flyers. A few changes 
have bMn made since this map was adopted, notably the substitution of the 
island of Shimushu as the first landing place m Japan 


of missing tin next landing place after leaving Uehind 
for the oast is»Hst of Crctnland can scnntlv Is* missed 
if n westward <*ourse is Ik Id 
■■■■■■■■■■■■■Hnim* 1 hi re mav l^esomc dlfik uiry 

however In bitting the i xik r 
iHilnt whore the tciniMirun 
has** has lieen established 
Tills base has l)een orrangeil 

foi bv nn advance ofiWr whn 
lijis rectmth reltinusl from 
rhin im<l Im lecaftnl at the 
lit I It town of Angmugsallk 
I liK towTJ Is the only settle- 
mint on the lust eoast of 
(•risvilund «ml Is northwest 
of Iceland flo the (xjurse the 
IheiH will take from the 
latter place will boar to the 
nortlmard In order not to 
miss the town Angnmgsallk 
1ms 200 Fsklnios and 0 Fur 
oiKmos in ft and on such n 
vjjNi coast line ns (Irt'onland 
It niu> not l»e the cnslest 
plac* to locate Prt|»eilnlly 
sime the coast Is deeply in 
* dented with fjf>rds some of 
iatora fly over the cold whb h extend over n hundred 
miles inland. The east conMt 


■“W* p of Greenland Is 1050 miles long and tliN 

i lone settliment innst lie fomid hy the 
aviators fm sujipll(*s liefore priKHXling to 
the ni\t futl hast* at Avit^tut which Is 
around (5i|)e 1* nrewell and on the went 
' coast of Greenland Angmagsallk has a 
famous Ih idnmrk near It Imwiver Jn the 
. form of thi great mountain iieak of In 
golfsl'leld whkh stands six ihoiisand feet 
high and can bo mxm for fiiany tulles at sen 
Tht distance between Behind and Ang 
nmgsallk ts ~)00 inihs and It Is vcr\ ikikhI 
ble tliat this iiioiiutain will ho seen by the 
aviators after tla first three hours at sea, 
provUl(*d rluv maintain a falrlj liigh altl- 
^ ttuU This mountain iteak Is undoubtedly 

the Blagsark or Blue Shirt, spoken of 
In tlie Norm Irginds which was used as 
- a landmark hy the enrlv Vikings who 

setllixl Greenland In the nlntli century 
^ Avigiul on till west coast, is a fair 

° sired lowT) for that country and n steamer 
for HU orL cf>mpan\ In the Unltwl Htatea 
umkiH two flips a year to It Arnmgis- 
nanfs have alnadv been inndo for the 
aviators when IlKv reach there tgi the 
homeward stntch Ice-fn^e land cun lie 
found UK far as Hti miles inland im this 
west coHKt of Guvnhtnd neurAvlgtiit The 
Gulf ‘Stream pasnes up along the coast 
mar tldn town and warms Uie country 
falrlv well Tlie winters are no colder 
lien tlian In Sweden oi Norway and 
ninh d(Ks tla t«m|ieralun- drop below 
that *d a <idd winter day In North Dakota 
or Montana In (lu Pnlteil States 
The n( vt leg nf the wi>rld filght will !« 
r changes ratlar long l»rom Avlgtut the mute lies 
on of the toward lAihrador win re n landing will be 
madi at Indian llartstr 700 iuIUm away 
Very little llmt will be sisnt here nB 
Ijithrador Is mvab ctddtr and tla woutbir more un- 
certain than that f>f wiuth Grtsoland Tlie n*xt flight 
win *\tend Kftuthwnrd to Mlngan Quebec thence to 
QueiMN QiieUe thence to Montreal and then to Key 
IKtrl New Jersey At Kevisirt the pontmms will be 
removed from the aln»him*s and wheel landing gears 
again put (»n Tlien the fivers will mine to Washington, 
D i , and after u short rest pmcetsl to »SetUtle tli« 
place where tin flight starie*! 

Han are no wltntlflt roasoiis whv tla flight taunot 
Im made wlOt little difiitaltv No leg of tht joumey 
will evieetl S(M) iidh** ami this W easllv within the fuel 
tapatltv (d llu plant s ( niWlng distance If all thoHe 
little iMirts of motors and airplanes will hold together 
as thev should and as llu entln*sr« exfK*ct them Io do, 
the flight will IndetM he ii triumph of stlence In the 
onward struggle of mankind and the wav will have 
iKsn oiioned for the cstaldisimient of gnat Inter con- 
tlmntal air rf)iiles wlihh an sure to come The Idisi 
ttf Intv r-csintlnental air trav*l Is the underlying cause 
for tIk making ot this long Joumey In an ofllda) an 
maims ment of the World Flight the War Department 
MiatiHl the piinsjse of the flight In these few hut sufll- 
olent words 

i(» ilemonstrntc the fcnsIbilUy with whUh aerial 
lommunlcatlon mav Im estahllsheil between the various 
(Htntinenis and to obtain deslreil Informallon coot'cni- 
Ing tht oiH'rarhm of present tyjie nlrcrufl In various 
tllmatcs of the worhl ‘ 
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Teapot Dome 

Some Physical Facts in the Naval Oil Reserve Problem 



|T WAS InoNltablo thut when the aO\iin 
tiiHON of oil QH a fuel for men. hunt »hip« 
had been eHtubUshedt lU ust In ntniil 
Hiitpfi would follow For, In addition to 
the Kiiln In eionoinj there wtmhl he ivr 
tain Htrutetduil udvantuvtn^ due to the 
4 arte with which It could tx^ stored, and the ^Tt^tiler 
si»eed with which a fleet tould nfmUd 

When It WHH dwlded to <hanKe th* shlpH of oar \a\y 
fntui c*tml to oil humlUR, and to dt^MlKti all 
future hUIiw for the uae of oil, tlu 
ti(»n at onct arone uh t<t future nil sni^ 
plIeH It woH rtallA^fl that tin'll iiinst la 
alMoUitely UKHund iMirlhtrianre laU (»nh 
must lliire la Kullhhni nil hui It latiHl la 
HtnrtKl In larite tjuaafitlts a I rtrtaln (mis* n 
wi l(Kat4(l iimunti niii itnci at nut 

lylUi^ iwHHesHlanH that tin fliH t, wlare- 
< ver 11 nil^lil Ih nia nitlnw wniilij l)e with 
In easy nit^ainln^ (ilHtiinci nf lla. supply 
NtatInDM 

In view of tia feverish activity with 
whlfh the nil Iriliitsts were takluK Iho 
oil nut of tIa ^tniiad It was realized that 
unUna sniae jjinvlslnri wcrt iiiadt fni ttie future, tlio 
Nuvy inltfht cnnuUnhly be cnnCmnUsl with an nit 
HhortaKi or tal;,hl h i\o to pay a pidu fnr Its nil tliat 
would la a hiavv drain (ir>on the annual appropriations 
made In tnnin*(ss for running the Navy 

lUinn h tana aUmt thut the (l(tvtmimnt n< i apait 
n naln rich oil lauds known ollh hill> as Naval He 
Hvrvva 1 2 and 1, width wt re wUlulrawn from puidU 
i*ntrv anti rvHtrvtsl ntiUtly as future mnircew fnua 
which the oil could U tirawn as 11 was nmltd 

Ndvul lUKervtH Nt» 1 and No Z which atljtdu tath 
otiur are haated In Oullfoi’nla uhtnU Tt miles to tiu 
east of San I uIh Ohlsix) \o 1 csmtulns W(HU) turtn 
and No 2 has JD'Vll a< res or a toaihlncd total (»f 
tl7,01Dairen Tlust* propi rthst an t»f fat c,nattr value 
than Rt serve No T (Teaiad Ihmic) wlihh eewern J)4S1 
acrt*M 

ItcNtrve No t wan vvltlulniwn from mlntral entiv 
Sepuialter 27 llHIp It was m 1 asldt as a Vaval Ue- 
H<*rvt Sejiteinlter 2, 1012 On \pill Z'"* 1022 a Humll 
purl of It was least d to Iioluuv and on Dts ember 11 
1022, all tif tin public lands in tills rtw rvt were lea»4tsl 
tt) tlu name iiiim 

Ueatrve No 2 was Urst wltlidniwn from public entrt 
tin Seplenilar 27 1000 It was h< t iiwldt as a NuMtl 

Kt serve tm Ihsembtr 11 
1012 

lU»»erye No 1 the now 
famous Ttai>ot Tkune re- 
iwrve like the other two Is 
knjwn tti lie \cr\ ihh In oil 
It Is Kltuatcsl idwui to milts 
north of the Oiwu <if < r 
WvtiitdnK The Ueservt was 
llrnt withdrawn In pirt from 
inineinl tntrv on SipttmlK'r 
27 10(«) On Turn IHth of 
the follow Inj; t f ar t I k rt was 
another partial wltlidrawnl 
It wiiH Hel asldt for lla 
Navv on April Id lOTi and 
was flnallv liu'ictl ht the 
Mamiiadh Oil L-o on Ajtrll 
7 urz^z 

llv fht ( oui tt Hv of Mr 0 
O Smith Idrt < tor (»f tlie 
Oeolojdtal survtv (l>epnrt 
namt t>f tht Interior) wi 
pns4ent twt* pints showinu 
tlw hrtathm nml lanmdnrles 
of these restrvort and n vt r- 
llt at HtH'thm tlirtuikh Ua 
pot Ihiiue Tliew wept pre*- 

IMirt d rt>r tht St untihi 

Amfkkan bv Mr K < Ilonid 

Oeolocist (tf tht (bsiloidtal Snrvev Tin lost named 
nuthnrttv Ims also had prt pared for us tin acctmipanj 
Imr hvpothetUal t mss secthtn for Ihe punsatt of lllus- 
tralinc the foaiporn/ti # tN/fertlvtness of wells vurlonslv 
ItMattsl on an antltUnal nil immA when the oil and jfiis 
arc under hetnv Intlniulh pn ssurt'^ s nnilltlniiH which 
brttartly n present timse to be found Jn the Salt Creek 
nnd adJiKsnt Teaitot r>oine fields 

Refore koinff anv ftirther Info the mennlnc of these 
crow sectlttns let us csaislder a few fm ts about ite- 


ttoliUhh U 8 It 
louK ri^ and 
terln« tdl drill 
Ihiuid Itsiaon 
air by evQiXir 
thin but the 


exlstd In the grouml, before Uh age* 

' e<|uiUbriuin are disturlied by the en 
Petroleum is always found us a 
\olatUe parts nm\ la taken into the 
atlon or Into di \ t lays by absorp- 
[ (sdlfl or Keiul solltl Hubstani*e that 



First gusher drilled in Salt Creek Field U was this well which led to the 
development of Salt Creek, which in many respects is considered by the U 8 
Geological Survey to be the worid'a most remarkable oU pool. It adjoins 

Teapot Dome 


lemalns Is known uh hitunieiL In color thi oil 1 h gen 
i rally some hIiucIi of hrowiL It may also Ik. yellow or 
vrc<n and even, in c\( 4 pllonal cam H coulblaik Rough 
Iv Ri»caklug, Ihe iNihir IndlcatoH ItM value oil of tin 
llglu*8t <olor l»elng i)ie most chslrnbli Anotluu* <har- 
a< l( rlNlk Is Its vIscomUv or sihkintss ’ Some i)e> 
tinkums flow as froth as watir otliirH look and llt)W 
sjumlhing likt mol A third dhTerlug chanater 

Isih is Iis wvlght Ordlnnrlh 11 will float on water 
hut a few piirv oils will settk slugjklshh to the Isdlom 
of a water tUhsl vchhiI Its wvlght nvmiKtrcd with an 
4K|ual volunw of vUar water at the k»uk tvmjKrature 
Is known as li« sihkIIU gnivltv and tlu lighter tht oil 
(he htghei ifs valm for (he light nils <*<»ntaln u higher 
l>ei(intugt of gasidlnv than tlu liea\> tims 
IMroieiim Is ('onlaintHi In lla risks that underlie 
cvrialn tuirts of tia loiintiv, and goncrallv It Is found 
In Uds of sainl sandstone f>r limestone AsHiKlatHl 
with IheHchedH art Invarliibh shah and tlay and w( 
are t<fld hv Mr K (’ IJeald in a stafniuait from whhh 
tia so notes on [Ktrohtini are gatlarid (hat n region 
without shale and duv has Ninall pnmixNd of containing 
nuamertinilv valuable uccumnliittonH of petroleum 
Sow In jvirv oil lU Id a little oil is K<uttercil no g<n 
tiulh Mirougdi tia oil bearing lads that a well reiuhlng 



This shows hypothetical conditions 
similar to those in Salt Creek and 
Teapot Dome, and illustrates the 
action of welts driven at successive 
points along the field 


these beds nt almost any place !h llkelv to got a faint 
show ing 

Oil In iHivlng qiiuntity Is found «nl\ In sinnll “pools.' 
In these ikmAs prnciballv everr tin\ opening In the 
oil bearing lied is filled with oil or with the gas that 
gentrallv accomramles It AVhere the oil bearing beds 
are urobeil or Isiwed upward, the oil has In many 
places, formiHl pools nt the fops of the arches, Tlie 
ideal form for an id! bearing bed or set of beds is 
domo-shni) 0 d like i\ basin or a set of basins turned up- 


hide down but In many places simple arching is sutn 
dent to afford a garhorlng ground for olh A “terrace 
on which the dl|) or Inclination of a bed is interruprcHi 
by flattening out Into a step, la moderately favorubh 
for the uccumnlutlon of oil This will be understood if 
we remember that the oil bearing siram are under hv 
UrauUc pressure and that the oil and gns being lighter 
me forced upward and held by this pressure within 
these domes or against these terruces. 

The depth at which oil may be found 
is limited, apparently, only by the depth 
to which drilling can be carrtoil In sous 
fields productive oil wells have been found 
at a depth of only 100 fec^ In other 
fields most of the wells are over 4000 
feet deep, nnd some go down to more 
than 4D00 feet Petroleum may i)erliui)‘4 
be obtained from deiiths of 0000 feet or 
more, but the cost of drilling would not 
today be Justified by the probable retumN 
on the Investment 

Most of tlte wells drin4Mj within the 
limits of an oil ikioI yield enough oil to 
make them paying Investments, The issds 
vary greatly Isuh In hI/, 4» and In yield Some cover onlv 
an Jure «>r two of laud otiurs may be as large as five 
allies wide and twenty live inUes long, although sudi 
p<mls will Include Isirren or drv spots The average 
IMKil Is alsuir 2 V 2 miles long, by miles wide. A pesd 
prodactloii of h ss than 4000 or MMK) barrels uf oil coaid 
scamlv be dignified with the name of ikhvI On llip 
othc'r hand the output of a large pool is measured In 
minions of bainlH. kor ii period In 1016, the Cushing 
field of Oklahoma yielded more than 2 000,000 barrels 
a immtb TIk largest well In the UnltcHl States pto- 
duc4s loss than 100000 barrels a day but some slngU 
wells In ntlur c-ountrles imve yielded between IflOOOO 
and iTiOOtK) barrels u day 

Now let UH turn our alOntlon to tho oruss-ftecthmul 
dniwlng showing h\ isithefic al conditions which «*on 
fonn In general to those In tlte Halt Creek and the 
utljacsmt TtsiiKd Domu fields Here we have two donns 
w 1th a depreHslon !K?tvve4m the smallor one csirrc*- 
NfNtndlng to the Nava! Reserves SIk wells ore shown 
along tilt axis of the two fit Ids reaching In every case 
the oil Ik at Ing stratum 

Well Nt> 1 would yield oil for a short time drawing 
part of It from the left fiank of the largo dome and 
part from the narrow bund t>f oil to the left of the 
well Water would ivplHce 
any oil taken out, so that 
after a short time the well 
would produce only water 
Well N«) 2 1 h In a parthu 
larlv effective iMwltbm It 
would drain oil from the top 
and sides of tlie dome, and 
the c nerevuchment of water 
on the flanks of the domtu 
following the extraction of 
the oil would not affect this 
oil until a long time had 
elapsed 

Well No 3 would be mod 
erately effective In draining 
oil from the jiool, drawing 
most of It from the right 
flank of the large dome but 
a little from the sag or sad- 
dle b4>tween the two domes 
however, as oil was with- 

druwTi from the pool, and 

particularly through well 
No 4, water could come In 
from the rides of the domes 
and fill the «ng or saddle, 
forcing well No 8 to drain 

all Its oil from the large 

/ dome 

Well No 4 Is ix>orIjr located fbr large and lasting 
production, for the withdrawal of a comparatively 
small amount of oil will permit the water that aur 
rounds the dome to creep Into the saddle and fill the 
sand surrounding the wril » so that the well wlR yield 
not oil but water 

Well No 5, like well Na % Is excellenUy located to 
yield oil for a long time. 

Well No 6 will obtain no oU, even though auction is 
placed on It and great volumes of fluid produced, for 
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Early well* at north end of Salt Creek anticline Pool of oil from the first Salt Creek jruaher 


HaUT moves more rendlJy thrmjtfh Hand than doea oJl 
iind the Bupplv of \\oter is Inextiaustlble 
Now consider ihe drawini? showing an mtual cross- 
section tJiroUKh Teapot Dome and Sail ('reek li I'? 
(akcD from n map by Fisher St Lnwrle prepared for the 
Mblwest Kehnlng (>)rnpanv The < rosa section runs 
iipproxlmatelj norlli and south Tlie nttitmh of tlie 
lop surface of the First Wall Crock snnd Is iletermincil 
fioin the map and the relation of the Sutmd Wall 
( us-k sand and the upproxhiintt dips ef tlie fmilts an 
ijiK*n from tlm tosllnion> of > C < hijjp nl 

reiHtrt) of the Senate Corn 
inlttee on Piiidh Lands 
Now this troHK S4*< tifin an 
Hwera the (jiiewtion (a \er\ 
lin|>ortunt question In Its 
Inuring upon iho j)rt»sen( 
nmtroversv) ns to whoihn 
rea|H>r Pome was tlircal 
intd hv wells whli h wer* 

Im Ing drilleil In tiu Salt 
( reek property for it will 
Ih noticed that Na^ul lie 
sine No S Imludes not only 
all of Teapot Dome hut also 
the Mintli rnid of tire Salt 
( reek antUlln* oi arch 
HeiU'c, wdls drUen north of 
the Naval Renerve iioundarv 
wnulrt drain oil from the 
Salt Creek anticline and not 
from tlie TeniKPt Dome 
let UH now csmsldtr the 
dlsiKmal which the Navy 
has made of Its oil nsirves 
It has bet n pretty well estab- 
Hsliod that tin rc was a dl 
\lNion of opinion among the Naval nuthorllles as to 
whither the Naval Beserxt oil was lieing draintd uwu\ 
l»> wells sunk on tlie proptptv adjoining thew rest r\es 
Mr Denhy thi Secrefarv and Chief Rnglneer Ut*ar 
Admlrnl llohlson iHlitvetl that Huso oil Holds were so 
endangered So, as the puliUc alreaih knows the tlelds 
were transferred bntk to the Interior Department and 
contracts were made witli tsrinln prltatt Interests 
will) agreed to take out the oil at a nwnltv reftne It 
build extensive tankage fmllltles at ts^rtnin si»ecltlpd 
Nii\ul bawH, and store the fne! oil therein In the 
|v>HSOHHlon of tlie Navv and read\ for Naval use 


Mr Dcnliv vtho stllJ ixiltxtH that fuel oil in tankfl 
N a iMttr asst t ilinn tnide oil In the ground sent In 
Ids iiNlgnatlon to tla rtisldtnf Wi»o unipted It with 
the statement von will go with tlie knowhMlg^‘ tiiat 
vour honest V and Intigrltv Jane not been taqaigmeil 
Hear- \dnilnil lioldson om of tlie nblcHt i h!i f i nglnei rs 
who cvn laid tJi» posJtJim nnnttv assured tin writer 
that nothing hud Imppnud to change his Ulief that 
the taking out of tJn oil and Its storage mil dm n h 
saved the oil fot tin Naw lail liad put tin Naw In a 
strong sMalcgillc iMisitlon In tin evinl iif smidf n lios 


tililii^s callLiig toi large avallalde fueloil supplier 
In this I oums tion it sliould lie uoteil that tin lirliish 
Aehulrnltv who are credluel with farsighted vision In 
Naval nflahs have e\|Kneltel $CitKHi(H)() since the war 
In llie construe lion of tanks at fueling stations nnel 
tin purchase of oil and tin v are speneiiUg jdiout 
(MKi(KM) veatrh foi Naval oil and tin extension of fuel 
Ing facliilies Tin iwdlcv of our Naw dee IOmI uiK»n 
In 1019 contcmplatul the crestfon of supply tanks at 
IbMirl ilarhor In the Ilawallnn Islands at Manila 
Philippine Islanels and at ^ lecfed bnses faith on tlm 
Atlantic anel Pacific Coasts This would have pnevieled 


I lie Viivy with one tears siipph At Pearl Httrl^or 
llnre would liave Uen J7(^iUOd barrels and tbis eon 
tract Is ai>out ta) |>cr rcnl coiiipJetcM Dne million 
barrels were to lee ptacc'd la tanks in Soiilbem <^alt 
fornlu, and barrels ali>ng the Atlantic Coast 

How Earthworms Leam 

MlTllWOUMS have inem(ir\ and nmv i)e trained, 
1-4 it lias liecn sbown b\ Prof He* k of rite University 
of Prague as tin re mill of experiments wltli a cedlec- 
lloii of worms the Itundie ft in numla r lln weirms 

were inireKlursi) Into U pHsH 
age shijHel liki^ n capJtnl 
r nnei eaives] from a blen k 
of wcmmI width was tovorei) 
with a glass plate ho that 
the mo\* Hunts of the lltiie 
eicalures inlglil lie observeel 
Winn ilnv (nine tei iht Junc- 
tion aiHud half of tlnni 
lurued one vvav and half tin 
either 

Tlnn the ajiparatus was 
so arranged that thone 
worms that took the left 
Imtid pasHUge received a ndhl 
hut preRumiddy dlHHgreeahle 
ell < Irh slnnk At Orst tlie 
worms did not know Just 
wlmt to make of nil this hut 
after Ihe\ liael all l>een 
llireiugh the exiiGPlence. nlwnt 
twei hundred times thev 
nearly all leMxk tlie right 
iiand ttim When the elo< 
Ireiehse we^n then nmvcel to 
Iht rigid hand passage the 
wonns harm (I lo shift to the other passage after onl\ 
dl trials, evtehntlv showing something inort than the 
mere o)M ration of t Iianec 

In tin hum in sense e arthworms have no brains their 
miveuis H\ Stems ennslst tif a series of Mllle gimglltmK, 
()] nerve e enters on the under side of the worms and 
eeinncHleel with each oilier hv nerve tlt>ers If the 
woims were cut in Iwei the fragments still Hlmwcd the 
ahllltv tei disllugulsh between the safe and the unplea 
sant road to travel Uidhatlng tliiil the earthworm 
re me mis rs In e\ei\ one eif iis gungllems and that it 
Is atile tei learn anel preitit hv exinrlince 




Left Plat nf Teupat Dome which U *hown shsde^l with ShU Creek FIHd adjoining Jiiuht Plat of Naval Reservea 
Na 1 unei No 2 upon nhadlntf Bhowu iho nuervod terrltniy clone nhaelliiH the' areasc of prcMluclng wrlla 

The geography »r the naval oil problem 



CroM aection thrpHfh Teapot Dome and mwthern portion of Salt Creek anticline Thi* ehowa the upper, water bearing sand, the lower oil bearing sand, and the three 
faolU that have ooeurred Note that wella driven north of the Naval Reserve boundary would drain oil from the Salt Creek anticline but not from Teapot Dome 
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L*it view through a Midi; canyon into the great Marble Canyon Center: CoL Birdaeyc hears that the Washington ball team won a game— via ratLo. Right 

Engineers at work fn Marble Canyon 


Running the Rapids of the Grand Canyon 

An Exceptionally Hazardous Piece of Surveying and Mapping by Uncle Sam’s Topographers 

By Guy E Mitchell 

( S ( eotogiral Survey 


IMW hreiil pnijet I of noiumtiK Hnriejlnj, 
and mapping tlie i <donido Uhir rroni Its 
Honiu In Its moiitli \u\*< !)e4n Kuuphteil 
t<»|M»graplti< I nglm*! of llio IJ S 
foidoghal Snp\H> ( <»mhlno<| \\ltli U>U 

lum 1 m*i n a gi^olot,!! examination of (hi 

kkK HiiiiLtuu of tiu t invon so tlial for a dlstamo of 
14GG milts during >slil(li IIm iImi falls mhiu JIOGG 
fwt UiK It Sam now Iuin o\a< t tlafa of rhn gradloni 
depths of tilt main <an>on and (lit shlc tunsons, and 
Uie chanalti of nak Puniatlons with siaxlai n ft i 
<nis to the foaslhllltv of tlam fur the tontrol of 

our wHHind gn itest ii\tr whhh has tut out llic mo*.! 
stiiiiendoiiH gorgi In (lit woild 

Tilt nmst dillhult and dang* rous iKiithai of ttit proj- 
some MK) mllis liu lading all t>f the (jiaml ('an\tin 
was kft to the last and thi» has rmHitlv Usn (<au 
pit PhI undi i (ht leadership of (4donel ( lantle IT Ulrds 
lyt^ Chit f I opographh b ngtms r of tin (veologii il 
Sur\<> bntlre Hut.c<‘ss attmded this hu/ardous undt r 
taking dut largel> to Liu. tait taken in pitking t xjierl 
4*iuisl wtll seasoned mui (o whom haidshlp and 
advintiirH are slmph puit tif (ht dav s work Iho 
party lonslsttHl Usidf^s Colontl IlInlstM of h < 

I a Hue liMlraulit engliutr who has fta vtars niadt a 
grtatHtud^ of the < <<doratlo ltl\t r U W lU)r(har<l 
gniphh tnglnttr wlm had jilio;ol\ Hnr\e\(d (In lit\v4 r 
HtreP lust of tin il\er, Herman Stahlei Indrnulh eugl 
not r who made a puillal deneent of (lu river last Mar 
all of tho Ucsdogital Siiiwtj It f Mtsirt State Ueoli»- 
gtst of Kansas, who foi two jtars has Ihsii making 
gis)logIcal liut Htlgations in lUah and \rl/tmn , Ihmr\ 
( Kolh whtt in IDll with his hudhtr made it bout 
II Ip through tIu ( land (hinvon to the tjulf of Callfor. 
nia Taw Is It Inn man of Paandeiiu 
t iillfoinln u Will Known evplon r wrltii 
and Imatumn I tdgh I mu of Wtlstr 
Idaho, and 11 b lUake Ir, of Alontlcello 
1 lah two Inihkv ^oungsn rs with two 
M trs exiHiUnii In iHiailng the rapids of 
lilt <Atlorndo blank II Ihalgt of llono 
Inhi as Hkillful a boatman and exjierT a 
swimmer us an\ nallvt Hawaiian and a 

CtMik 

lilt trip was made In fom sinali lHa\> 
wtMrthn lM)atH whhit Miiihd all Iht Kn|e 
plks and iiistnmunts of tin parf\ anti 
ilst),txeept at the i>tirta..t s tin iianilitm 
seUes Tho par(\ tiad iiImi a s|h i lul radio 
reoel^lng set and ctmiphtt pholographli al 
tspilpmtnt AMilh this was not tin first 
trlpdowTi theOau\ttn Ma>>r J AV Powtll 
In 1871) haNlng dlspro\td tta Indian star 
U*H of giant waterfalls and nntlergnmnd 
thunntls, ImpHKnAhle whirltaiols and like 
terrors, the trip was illletj with ml\<n 


tuns and daiigiis \ single day a exiierlene* of which 
w<iuld lia\c iiiiiulnttl forever In the meiiiory of any 
tenth rfoot wlio might have lieen along During the 
IKirlod of pMpaiatlon for the trip many applkatlons 
fioin a<l\entnrtais spirits desiring to a<‘cx>niimuy the 
part\, were ilnuh lofused. Only pro\en and cupabh 
men t*tpial to an\ ♦nargency were wnnttd for the great 
advent lire was n slmido buslneHn undertaking to carry 
thntugh an att urate survey of the Caiivon to lotalt. 
slit's at width dams for Irrigation and i>ower develoie 
iiunt might la hiiilt lo iitlUrA} the vast vtihina of wastt 
waters ot tin ( t)lt>iudt), and to Insure flood proventitm 
(tdoml UIrdst M kipl dully notes of the voyage anti 
since Ids return lie has gi\en (several lettures deatrlblng 
tiu trip noth his diary and his talk seem somewhat 
loiiimonphue attonnla tif on unusually rtaigh river trip 
hut it Ih tuny Mitmgli lo construct la tween the lines an 
atlveniure wlilth if undertiiken by less exivcrUntetl e\ 
plou i*s anti nstiimeful men would have ended in dls- 
asler and failure a doxon times. Day after day the 
tide of the great rl\er swept the men Into Just one dan 
gcr aftei umdhf r— laplda, whirlpools frightful swirls 
rapids and rapids again# racing thtlr laiats lictween 
ulimmt sheer or oxorlianging walls thousands of feet 
high 

The party started down stream from Lees berrv, 
Vrlwina on \iigust 1 and for months, without stay 
or rest, they buttled among the waters for a total dls- 
tam-e of nearly 4(ld miles. A few examples of the higli 
siKJts’ of the trip imiv give a slight Idea of the things 
»ntountertHl On August 8 for Instance the partv 
portaged tho boats past Soap Creek rapids These 
rapids IniM never l»een safely run by any party and 
here the Kolbs in 1011 upset both their boats “It was 


man killing work siys Colonel lilrdseye, ‘'to portage 
ihi'se hcaw 9t)d poimd bouts at niss limiiensc renks anti 
IierImpH we might have come through safely without 
poituglng, for we later run worse rapids, l»ut It did not 
ms III wise to take the ehanw so early In the trip Tla 
next day we reached a wltked looking rapUi, running 
hotwetn verfitul (llfTs dlrettly from the boiling water, 
with no foothold for a iKiriage and no chance even to 
look the rujiidK over and form n plan for running them 
We ciilletl them Sheer Wall Itaplds but we ran them 
Mtfely, although soaked to the skin Sueh rapliis wl 
alwuMi run with the boats stem first We slipped on 
(ork life Jackets with Kuisik collars and except the 
bout limn, lay face down In the cockpit of the ImalH, 
« llnglng hard to the life lines stretched across the decks 
The wuves seemed mountainous and to some of us oui 
til's! ride of tlds kind was a genuine thriller, but we 
afrcrvxunls became so used to riding rough water tlmt 
we vied with one iinotlur to make the plunge with a 
lighted pl|ie or dgaiette and not lose the light” 

In nmnlng Hoalder Uuplds one of the boatmen 
lUukG, was throwTj out of his boat by the treutendoiis 
force of the waves and tum«l a c*omplete somersault 
going out of sight heneaih the muddy awlH, hut la 
laiblied up like a (x»rk outswam bis bout and cllinhlng 
In fought on through tlie niplds. 

The dreutled Sookdologer Rapids was reaihml the 
latter part of Augtist The fall Is 19 feet, mostly in 
the first hundred yards, and tho waves measured a 
full 20 feet from trougli to creat — something of a wave 
In a river running faster than any mill race. The next 
morning the boats plunged lnt<i Grapevine lUplda, ipv 
HcrllHMl as a regular terror which, besides ruxmlng like 
tlie tail nu-es of Hades, has more Uum Its share of big 
Jagged txskH. Kear Spertro Chasm the 
Iwats shot Into n small rapid where, ac- 
(ordtng to Colonel Hirdaeye, tho party wuh 
in greater danger than at any otlier point 
on the trip The channel here la shaped 
like Q letter S and tho lashing current 
drove the boats upon a largo mass of 
wicked rock that lies midway of Uie 
rapids. Two of the boats xntaied this 
rock very narrowly and one struck It 
lightly fiurchanl imshed against the 
rock with hie hands and kept the boat 
off, and l^ynt said ho had ecrapod tho filoi 
oft 6t one side of his boat and hoped that 
thdy would not annoy him further 
In a dangmvus rapid below Klanab 
Creek, Kolb ran first and was drawn Into 
a great awirl, where his boat turned up- 
side down and he disappeared. Dodge 
courageously plunged Into the torrent and 
cuui^t the boat ut the foot of thn rapids. 
It looked as if Kolb wrere gone but hn 
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popped out from under tbe cockpit of hl« boat almost 
unturmed, tturngb he couclied up aoine water It was 
all orer tn ft minute and forgottkit with only a couple 
of pftftftlaft^ yells and grins of congratulutton 
At the mouth of Tapeate Oreekt on September 8, tbe 
radio waft set Up for tbe first time In a week and KIIJ 
at l/m Angeles came In clear The walls of the Oanyon 
are heiw not far short of a mile high, but the party 
beard that a great earthquake had occurred In Japan 
and that the Washington Baseball Club had won a 
game— <leftplte the prediction of radio exi)erts that ft 
would be impoftslble to bear anything in such a deep 
(onyoa At Fishtail Canyon, on September 10 the party 
photographed the eclipse 
of the son which was 
there 75 per cent of a 
total eclipse 
Amid the excitement 
of running rapids and 
tho men's dare*devll de- 
fiance of tbe swirling 
waters of the Canyon 
the scientific memltera 
of the party worked me- 
thodically on the main 
purpose of the expedJ 
lion At numerous points 
the surveying instru 
iiicnts were set up, pho 
togrophs were taken and 
calculations were made 
in furtherance of the 
larger ends In view 
One of the unexpet ted 
incidents of the trip was 
H big und unaeusonalilc 
flood Camp hud beem 
mode He])tenit>er 18 on 
a Hmall sandbar l)elow tlve fumouK I ava Falls, when 
the river omm l>egun tt» rise 8 o<Iock the Ismts 
were pounding hudly and It became nccessarv to find 
a safer place for tluiu Two of the men therebtro 
pushed off downstream In one of tlie lK>ats with lantern 
iind flashlight und In uliout an hour returntMl ONtrland 
(o reiKtrt that they had found a shchlng llmeNpme 
shore up whh h the iKtnts might lie draggeil No one 
expected a rise of more than or 6 ftH?! but the boats 
w< re nevertheless run down, and as It turned out !t was 
u sleepless ulght for the mm, for the water rose rapidly, 
und they were kept buuv dragging one l>out after nn 
other out of the water to higher ptaccK The took 
wont to bed 10 feet 
«!s)ve water but was 
thM»ded out at mtilnlght 
( olnnel Birdseye lay 
down at 2 30 in the 
morning on a nx:ky slab 
JO feet above low waUr 
hut two hours later wan 
It wu kened by waves 
hislUng the rock By 
morning the river had 
risen IG feet, a sullen, 

Hurirlng floml and It 
^•(mtinued to rise all 
day reaching a peak of 
Jl foot Measuml in 
volume tho exce«H flow 
was estimated at lOO 
000 cubic foot of water 
running by each second 
This flood gave rise to 
Hensatlonal newspaper 
reixurts that the partj 
hod been lost 
One of tlie incidents 
of the trip was when 
H u reh a rd, U»e topo 
graphic engineer, fell on 
the rocks and broke n 
rib, but Insisted on con 
tlnulng hi* survey with 
his aide btnmd up with surgwm’s pluHtor With Iho 
exception of tho ftrst day’s work Mow Ferry he 
had made the «itlre mirvev of the river, and he wanted 
U) carry the line down to ctsmect with hU old work 
Just above the mouth of the Orund Cunvtm Ho is 
responsthle for the entire sdrvey through Marble 
Gnuid, Boulder, and Black canyons a dUlaDce of over 
400 mlleH In spite of the lih, he was um^oesHful In his 
efforts and whs able to tinUh the work which he hud 
started several years before 
From tbe Juncture of Diamond Creek Canyon with 
ihe mala gorge the boats plunged through rapid after 
rapid. One of tbe worst was Separailon Rapids, the 
tdacs where three members of Major Powell a first ex- 


pedition left the canyon in dlscourngemont and appre- 
hension, and were soon afterward killed by the Indians, 
Powell and the others of his party going through 
safely 

The rapids here have m short full of nearly JO feet, 
and they looked wicked and dangerous The sheer 
walls left no chance to pass around them, so everyone 
hod e free ride on the huats. Kolb, Blake, and Lynt 
run their boats safely hut the deck loads made the 
boots top heavy and hhi'whI them to dance about in 
tho torrent like corks <\on after the cockpits were 
tilled with water *,lvhi^ ihe passengers the roughest 
ride they had tmd slnu* the Soekdologor hnH»nmn 


run lust with I uUuc and Moc»re cUnRlnt, to the liatches 
1 hcHf tluee surely must have had on* t»f the thrills of 
tlifir IhfH, for th< h»M tu«mty fool waves losscsl tlo 
boat in (he ulr, and v\htn U (ome down indtom Hide np 
they wen thrown out Utwesn the 1>onl and th( nuks 
on the bank lultm In partlciilnr narrow 1\ cs<ai>e(| 
being crushed to d«ath or hnJllv cut us rhi tomnlJul 
water rolled Idm alHHit hetwoen the sharp rocks und 
the Itenvy iKUit 

I rceiiiMU had dl\«d (liar ttf (he Ismt and liud ((»iik 
up u few yards from U w here he caught ii iojk? JUakt 
und l->odgt pushid out In thilr boat to nuder assist ime 
Dodge feianiMMl tin pdnlu und helpeil to haul I aUm 


aboanl, Freeinon and Mo<»re holding liard to the up 
turned lx)nt, which was n»wed out of the siirglug tor 
rent Into quieter water and righted MtM>n and Iieo- 
mun seemed realh (o mjoy fhls iMltlng ivperleme 
hut neverthelews duidid that one nial was suflliUnt 
LhR(U admitted wltluad hestntlon that he did/ t like 
It at all 

While the suwss of the work of the exj/edltion U to 
be attributed largely to the able leadership cf Colonel 
Birdseye, the pirslsteuct of the Indefutigiiblo Bnr<hard 
and tbe skill find g(NHl Judgment of the head boat 
man Kmery Kolb in piloting the boats thmugh the 
savage waters of the Canyon, It can be seen thopi all 
of It was real mens work 


Painting: the Cylinder Head to Increaae the 
Power 

A n IntereHtJng tnveatJon for tbe Improvemost of au- 
tomobile perfonimm^ based on an entirely new 
principle ns far os the outuinohlle Industry is con 
eerned bos now t>een perfoctcHl and brought on tJie 
market While almost nil Inventors have tried to iin 
prove the mechunlcul foaturcH of an Internal comlais 
lion engine, this Invention touches the basic principle 
of the Internal eombustlon tnglne, namely, the cbemhul 
pnx^ss In the combustion of the fu( I 
Tlie reader will be familiar with the phenotmatn of 
cniulytlc action, InvoW 
fng the use of a cata 
lyat, fnMjuently a metal 
In a flnvly divided statt^, 
w h U h ttccGlerates the 
rut( of a checulcul re- 
act hm bv its mere pres- 
Hence, wltliout itself tin- 
dirgohiK any permanent 
fhangf Ihe moat fa 
miliar uppllcatlunii of 
catalytic action are tlM 
giiH mantle, the maun 
facture of sulfuric add 
by the contact protosa, 
(he hnnUjilng of oil and 
fats, und the mamifac 
turc of iimmonla from 
ntmospherlc nitrogen 
The latter proccw ac 
qulred Jntcmailooul ina 
portanee during (hi 
war as It enabled G(.r 
many to offHet lo a Icirgi^ 
extent tim lack of lin 
ports (►f ( hill uUr d( s in the manufai tore of explosives. 

Tills print lpl( lias Iss n nppllisl bv Dr R Sokal to 
the uceelerutlon of (ombtisthm in JnN rnni combustloo 
engliKs tliiril)v elTMilnk a more complete os well as 
a more rapid Immlng (►f the fuel thus ImroOalDg live 
l>ovvei and rt(\il>Illt\ of tia engine und leading to un 
iil/pici-iabh fml eionouiv dm to the |>oNHlbl1lty of using 
humr inixiuiis and tlu mlmtlon of carl>on deivoKltH 
I hi Inv^nllon Is nnmrkalde for the great simplicity 
(d its apiilh ition and working Thi latalytic agent Is 
jiilMd wliii a sjHsla) bind* r and appllod In the form 
of a paint to tin cvllndir laud, when It remains un 
altmd for a kniit hnuth of tlini In fact cars that 

have I»eeu »c» propnred 
b ive run 15000 mill's 
and natre wlUu>ut any 
ai)preclui)le lessening of 
the l>eneflcl«l effects of 
thi cululyiVc agent 
Very exact laboratory 
dynamometer teste, «h 
Will us extinslve road 
testH have been made by 
Rome of the leading au- 
thorities on Aulomi/bllG 
engineering, by several 
large automobllo manu 
fucturers, as well oh bv 
th( Bureau of Stand 
ards In every ou*ic th«' 
penult has l>een satlsfac 
tory lilt f/Tetts of the 
< Utah tic agent differ of 
oourw with dtfferenl 
t MK N (jf t ngines It has 
(he most striking 
ro<ult*i witii tho lighter 
and more popular tars 
In one lase, the uventgi 
IncreuRe in mileage ol>- 
ialned In eleven road 
testa was 30 |)er cent 
In the course of (ils 
InvoHtlgatlon Hte Invi'U 
tor has ln(ldiniall\ i h iri*d up a vi rv InleicRtlng iHdnt 
In mitouioMh engineering Tlu (luistlon of debmutlon 
In the internal (onihuHtlnn engines has greatly pu^rled 
the ivinrts and thi gener illy uiccplHl theory vvns 
bv Mr MkUley who trbal to explain tbi detona 
(Ion bv to(» rapid tomluiHilon from Dr Sokal s In 
vestlgatlons It msius now dearly cstabllslied that de- 
tonation is lauHisi bv tlu detsunposliUm (cracklngl of 
th( very tomplex by dro^ uriMin nmlecuhs of the fuel 
Tills dis(auih>‘dtl(in would <d course ftmd to Increawe 
the number of molecnli** (lu^ inipm t of whid* against 
thi piston head would ihm (uns* the phenomenon of 
detonation The aiideratid isimbustlon produi'Cd bv 
the cutulvde agent natnriillv timds to obviate this 
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A Theater Without a Stage 

The Whole Building Given Over to the Play with the Audience Part of the Scenery 

By Albert A Hopktns 


m theatei IjW'oiiiph u eonsontiiiil tliurt h 
iilitn the oiclieHtru and < Itoli xu up In the 
A % Kfl h)ik*on^ , whtn tin turlitin K thrown 
iiwiiy, when tiudlenu itnd in tors niK ~ 
tinn wi u rtt)lnl> liu\e iin np4<r tlieuki 

(,i Hay the leiiNt \tt all Uils hapin nn « l^lM 
tliiiesa week at theG»ntui> Thmlti Ni w \ork when 
Max. llehiharill Ims Pin Mil »w U foi Mon Is 

<UHt 

I'lrst, let UN sa\ that the plai N wordItKs, wlilih 
fllnilnatts in a hnxe i xlt^r ont of tin laoNt luitHirtant 
itn^aiis ol t ipn hnIoii (pf Da in toi Man In (lie dlu) 
rt IIkIoiin Itt^ht nun h of tin failal expnNwion In n» ees- 
Kurlly loMi 'ItaMfou It In lU'ttNsan to inakt thin up 
hy otlur tatllKHls linn an Mltaln old atorleN und 
le^cndH like the Uln^ whhh apiKar and napiKar and 
art mveruitinh di ad Ont of thts* tin ntori of tia 
Virgin and the Nun toitus around in otu form or nn 
olhti an (he * Siimu Hnitih*!. of Altuterllntk *\ Hal 
hul of u Van ' and oitais Tlio (M>ui[Klllnx tauHi of tin 
Hpet fat l( was (lie fat t tliat the\ ueediil 
at Olviapla la lyondon a |h rroriaanr* 
which (‘oaht he visitnl h\ 1hlrt\ ihouNand 
|NM>ple dall\ Of eourst tin niHiken dratiin 
was hnjioHslhh and Plu Mlratk was the 
reNiiIl TIa autlmr wuh Karl \o|)nioilhr 
tin i^naiHiser wtis tin nudltt Prof liuni 
t>erdlntk tin tiiUnttd triator of * llanM I 
and iiTtkl ant) Iteinhardt nauh up tta 
hulanet UH 1 il\is protka tion has 

I)mlI a rnoMt profound Inthamt uimpii tta 
ariH of tin (hndir ts|HKlalh In Onxland 
wlien wjiiallilng waa net did to hIus k tin 
Iheuter out of l(s tina^liouorid kioovi 
I ram lAindon '1 la Mlnu It apri ad all 
ovt p KumiH* anti (la rt wt re wi ti 
pnaluclng tenterw IteNklea a tra\<llutr torn 
puny In New ^ ork ‘The Allratk was 
w la riuled for THn P 1011 and eNt r> thinx 
WUH In wprk wlan ihe (hnntli rlMtlr biokt 
atilt wiiK no( until fun IN 10^4 that tia 
New York prtiahrt tame off 
A pantoinliue (aiitioi In piodtutd Ilk* 
n piny tin anv ‘tlaire indeptndmr <if its 
Hire antJ Nhaiie anti wlihoiu tonsltletaiion 
and Hha|H of tin Mudlloiluin Spa* t 


Msiaanls width tlu \irt.in tiua lift a( tia ImstMtf hei 
ihrttnt anti uk If the hint r tnate of lift hud tH?en onl\ 
a duani aiit iIokn the bell and the Hlaterseonu 

in tinli to find that a nilrade hau betn tierritnueil In 
an tsstaHj of relikhiUK ftpvor the atatue Is tariled 
Itiward the altar iind Is rultted on hikh In a k'oritoous 
sunt width ends the iierfornianee and tlie audience tik 
tait wltlaiut npplHUdinK 

riiln In u veiv lueaKPO dea(plptlon of what hiipiietiH 
aiKl om luuHi Kt*e it to understand the Ntor^ We tan 
at liaKl with (he aid of our detailed drawing tell how 
It Ih inana^irtd On the statfe woiKP Ineret tetl a latrut^shots 
Hhajietl platfttrni <‘tirrt>»i|Kjnt1mg to tin apae or (Irtulni 
tntl of n thurth and cci\erlng floOO square fttL INventv 
hugt (oltinmK 00 feet high tnd In a vnulfetl (clllng Tht 
colunmH and celllnk weikh o\ei twenii livt tons anti 
alt lUetl Thert nr» tlextn solid wings as slilt wenes 
art culled eatli fed wide h\ (Ml fi*et hikh Tht 
oidlnurv wink nuuHurtHd'^ fe<M wkU h\ Id fet I high 
There aie six tathcdial stnlnwl khiss windows naasiir 


F our eletlnc motors that raise 12 lorn of sc€ner\f more 
than 60 feet to effect a lightning change of scene JVings 
60 feet high against 1 6 in the ordinary production Three 
thousand individual costumes, of 470 j><itterru Thou- 
sands of lights of various sorts Five and a half tans of 
paint and three tons of lamp-black used on the various 
properties and fixtures glass iptndoivs that took 

22 days in their production by three eight-hour shifts of 
fn>clve arhsk coc/i Pioperiics (ofoHing 10)6 m number 
(intf running from a htshop*s crozter to a half-ion bell 
Ten stage nianogers to see that the scenes spnebronize 
Incidental music by 73 mustciam dnJ 120 singers all 
located in parts of ihe house ordinarily given over to the 
fluiiiencc These are some of ihe high spots of the re 
markable theatrical production tZ/iis/raleif and described 
herexvilh — The LditoR 


I tia si/t 
itiasli and at link 
iiiHHt lie ihitroukdilj ou ri lated aaiHl iHstaia nn IndhlH- 
llile unit a Ihluk orgaidsin with Its own laws anti nt^ 
teHellleH Tht plav tin imiHk anti the a((ln,„ In ln^ 
pantoiidna an algfhrahalk s(>oaklnk funt tltms of tie 
simte Tht MlIkhttHt \ailalltin nf an\ ilisiantt luxtssi 
tak^M a uirrt HiMindluk diaUM Iti the uiuhU In (lu aaiv**- 
nitnlM of tia at tots In tia at rangeiaents of tia 
produeer The L+nlurj Tlualer was last In a gitnlttUN 
mold, thf \aHt stagt h ndliik list If ti> mashhe s< enk 
pntducthmN ntvirtluleHM hi Ihe front tif Hit Inaist four 
hundred siats hail lo la Mrnpiad to alhtw for the 
tirdteHtiu and thoiis In ila haU'om and to bring tht 
action well Into llu onheMlra 

One tnH'rn the dhal\ Ilkhttil duirth ft>r sut h It lum 
rttilly lasoiae and oia is hhsIsIkI to om n s^at h\ ash 
trHdlHkiilHtd as hit Nlsleis One wtaihl alini>st tldnk om 
was In some fant In Uout u tu on th* Uhlm theklorlous 
arvIicH tall t ttliunns imtl stulntil khtss windows al sldts 
as wlM iiN III tilt samtuari la Ip tht lihisioii Hrtstnth 
(he agetl murlMan tsniuH In and tht loin nM namtiiaiN 
lumii Ik aitgimnttd In tlu llkhls on the altar The fai 
awa\ Ik Ms U kin lit i Ink It Is tht Ankdus ami Ila 
(hoir and tlu |Hopk In Hit produ(th>n Join In tht giand 
tdd Uitlu i>ra>ei Tia piiKtssinii comes rikht up tht 
alKk^s past thi aatllems wllli taiidhs inidtlx, t tc ami 
with Ila rlerkw In proia i on It siasth nl M»Htments A 
^ laing nun receOcs the II from tin Ahk sm mjd Is then 
intrusttsl with till keisoftla t linn h lltrsiiedal dut\ 
Is to watch H inlrm h'-wnrklng statia of the Mrkln and 
( lilld She Ilnallt re\oMs at tlu (list Ipllne aniMmpIort'H 
(lu Vlrkln (tt release her from la r \o\\s and let her 
Ux^ome ttnet mort of tlu chihlrt^n itf the world and as 
slu tomuiKs a gnat sat rllege In tearing awai the 
I'ldld the altar ojhi*'* »nd sht Vdn» her hnir Iht 
statm of the \lrgln then (saias tti Mflp and she nNsumee 
Ha habit and duties of the nun After sexen xiMirs the 
rtHrtnnl nun having iiassetl throukh nil phases t»f life 
aH pt*rlrax(d In the wonderful seines eight In nuniliop, 
comes again Into the tathedrnl and the nintt rlallzed 
\ Irgin asHunies her dlstankd rola»s and crowTi and once 
more bcotanes Iminohlle The i n Ing nun puts on her 



Ing Id feet hj 17 Tlutu* nrtlKtM wtirking eight hours 
a da\ foi monrhs, painted tht tnodt Is for these 
windows Behind these huge wings are nine groups of 
xauktd lUajHl eoUinina rising 5B feet Thlrtet'n omn 
mental Iron gates art also part of the catludral h( heme 
llie aitjir istupvlng tin tenter of the stuk'e 1 * 0 x 1 rs an 
ana of 2M) squuie f et t and Is 37 feel high Tlu entirt' 
stage setHiik H masked at the rear hx a rxdoranm of 
14 (VMi square feet of block felt, the largest ever made and 
siilfl( lent to ci»xtr Id cltv lots Tlu floor coxerlng Is 
flTOtl sf(uan> feet of linen thick over whkii Is an equal 
amouMT of asliesfoK slate to give tlu required antique 
rtisir elTiM t i)f a cathwiral The pinwenliiai (qienlng Is 
conHlrucUd In a series of three art Inst To build this 
retpilred INtHK) wiimre feet of molding NOOO feet of 
liimlier 10 barrels of plaster nnd 20 rolls of wire mesh 
the right of Hie proscenium nrch Is a turret 00 feet 
in height InHlde of which Is Ineorisiruted a flight of 
00 Steps which Is used by only one tharucter In the 
plnx and that for less iimo five minutes 
The wings the nllur gates and the columns In the 
vaulted chapel are lienvilv counterweigh ted They all 
rise nt once and are Iniiiled np out of sight bx four 
elect rk motors on the "gridiron* lift feet abox-e the 
stage Three mofors actuate two steel shafts 76 feet 


long on whicli are secured 27 drums hauling n weight 
24,100 iMiunds u distance of 80 feet In a abort time 
One cun h^ir the "quick change* but cannot see It iis 
the stage Is in total darkness which U made [lerfect by 
a smoke screen In ttie last scene the cathedral Is 
once more restored ns quickly us It was destroved by a 
reversal of the o]>erut!on 

The chief electrlcliin has a numt cUlflcuU Joh as the 
least bungling would prodm*e dire eemfuston He sits 
In the top guller> tn the center xxith six huge spot 
lights to the right nnd left In the hands of expert 
oiarators and watch tu hand follows the minutest turn 
of the drama enacted n hundred feet below With 
telephone he gives the quh k and decisive orders which 
are recelxed by the elts trl( hms at tlie enormous switch 
boards In the wings Here xvtth the aid of switches 
und dimmers the sllglitest orders are translated Into 
Huiglng or ebbing flows of light Tn addition to the 
NlHvtUglits In the top gnllerj, there are In the two lower 
halcs>nli‘8 160 oue'thousand watt s|Kitllghts which are 
controlled from the main switchboard There are also 
on the stage 160 bunch lights, 20 arc lights, 120 four 
hundred watt steropikon lights, 10(K) lights In the 
lire fix effect, also stars tn the celling The cast uses 
electric candles Tlie stained glass windows are all 
lighted up from the rear hv iMnverfnl lOOO-watt hang 
Ing humiillkhts xlslble fium the promc<iiado 

Ttirougli the kindness of Mr Eu 
gene Braun we have been enabled to 
set txer> tiling cU>ctrhal In his charge 
under tlu verx best (ondltkms for 
an eksIrUlan In a great production 
must bo a kind of daUj Inventor 
Tnte the e(Tt*ct muv not alwajs work 
hut It muv he u stopping stone to 
Momething the next dav, xvhlth wilt 
Practical men of the stage have the 
ooiiruke of their convldlons 'Two 
tons of stage wiow were provided 
made of flrepriMif paper and were 
slmkvn down from the rim of the 
horseshoe at the sides of the false 
celling of the cathedral It was found 
that this snow fouled the lanu»s and 
It was abandoned 
One of the most striking eirccts Is 
produetd bx floorink with glass n i>oi^ 
Hon of the front of the stage liejond 
Hie lint of the abstmt prosceotum 
arch, and plating underneath In the 
flrst ctllar kikiI lights (ontrollcd bv 
It regxdutor Mm h of the ulhgorkal 
action (xxurs here, the “shadow of 
death ’ apjiearlng at tlu end of each 
stnne when one or more of the at tors 
He on Ha» vivid floorink The ultra 
violet rax Is used at the end of everx 
Mct<ne the aiiparutus lielng attached 
to four of lilt S)Hdlamps In the top 
gallerv Tlie mieartlilv and glmstlx 
tHdor lu produced hv projecting these 
ravs on a white cop used by one of 

The sin()ke for the screening of the “quick change'* Is 
generated In the lower cellar and Is kept In a large 
gnlxanlaed Iron tank In the Intemiedlate cellar, lo Im 
driven bx fans through sheet metal pipes to the outlets 
at different parts of Hie stage We are Indebted to Mr 
Oliver M. Sayler, author of "Max Reinhardt and His 
Theater** for many courtesies In connection with the 
present article 

Patent Office Procedure 

O E conHixJernble value to all those Interested In the 
prosecuHttn at patent cases, whether nttomejs, In- 
ventors or examiners is a pamphlet published by the 
Baienl Office Society dmier Ihe title "Manual of Patent 
Office ProtHHlure" It contains a very compreheiishe 
MUiimiary of the sort of thing which Its title covers, 
made hy R S GInscoik one of the Primipnl ExAmtners 
In the Patent Office together with su(h of the Oom 
inlssloners Orders us are stIU alive and pertinent h* 
present practice Since some of these ^>rders date back 
us far as 1876 and only a small proportion of tMu are 
Htlll effective, it is ohvltms that on this count alone the 
hook contains much Information difflmit to locate else- 
where The same Is true of the actual procedure 
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colmtiM la arrsnBwl w that all ttir acenery ti ralaad at ona tim* white obecMr^ by a ainoko acwin 
liberllci with the to ictt in *JI of tb»- mothnniBm 

HOW THE CENTUBY THEATRE WAS CONVERTED INTO A CATHEDRAL FOR THE PRODtCTIOV Ot '*THE MIRiCIK' 


The RpBCe La »o InrifC that our urimt hua hrtl tJ iJiht. (crtHbi 
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The Public Conscience 
jI>8KWHKUE In tlio proKent Immuo willbefonnd 
u discussion of llie twlinlcul usiwots of the 
Nnval oil ronerves, v\hl(h will throw sonie 
llffht uiK>n the qui^tlon ns t<i whether It wus 
bettor to leave the oil In the ground »k cru<h iK*lroleuui 
or pump It out and plute It in tanks for eiiur 

?ency uwe 

The hcadlnf; ‘our iioint of ^hw at the top of this 
pnffe loads us !o ro a little futllar and 4 \pre»- 
Hlon to n fooling which for hm at KuhI Htands out pre- 
omlnentl) above the luunv fiiiotloii'< of hhamt anil liu 
mtllatton which have Iteeii arouKt d bv tlu Naval Uostrvo 
scandal We have in mind tlu limltln naitloo of tho 
public conscience ns shown In flu unlvi rwal doniand 
that any mnn who shall bo proved to havi lu traced the 
public trust no mutter bow exulted his smtul or (k)III 
hul standing, b© brought to justice, and punished with 
the utmost vigor of the law 
Tlte heart of the AmorUau people Is sound and we 
believe that the men they < Uh I to represent them at 
Washington appreclatt the Ha( rod nature of their trust 
Such faults as they miiv havt art I host of ttu head, 
not of the heart In thtlr proliliy and gcHsl faith they 
are repro«(*nfatlve surely of the puhlh i*ons< lenco 
Should the tlim 4Vir come however, win n tlu Amerl 
can lUHtple lost faith lu the vinassnllubk rectitude of 
their President and his Cabinet their Senators and 
thoir ItepreHeiitatIves, we may look t<p sen* a Mussolini 
come striding aenws the land, or a rromwell iHiInling 
to some Insignia In the halls of ( ongress and shouting 
'*Take away that bauble I 

How far we are removed fntm any such debacle has 
been shown In tlu ruthU^ss determination of PrcMilclent 
Ooolldge and the Htuule to cut out this moral canc'or 
and run the knife along Us roots until not a vestige re* 
umins There Is no room for politics around the oper- 
ating table, and the pr^ent Investigation must he cur 
fled throtigh In the non partisan spirit wbUh character 
iBod the puhlle utternnc'e of the President 

Propaganda 

HERR IB no word In the English larnguage 
whose meaning has beem wi sadly distorted 
HH the word “propugimdu The Hmnge took 
place mainly during tlu late war when the 
term took on u dechUslIy sinister contplcxlon 
If you turn to Uie Standard Dictionary you will find 
that the word was applied to ii congregation or society 
of cardinals for the care and oversight d foreign inl»- 
Blona which whs Instituted at Rouk In the yentr 102,! It 
was applied also to the College of the Propaganda at 
Rome that whs founded by Pope tlrlsin VIH for the 
education of the missionary prlesrs Ilenc'e In later years 
the word came to be applied lo any Institution OP 
scheme for propagating a doctrine or system 
Judged by this definition, we can set that in Its true 
sense proimganda is a ;>erf(Htly Ic^timate form of 
bumnn aellvlly Any society wluthei it Ih> social re- 
ligious or |K>lltkal, which Is ikihw^hschI of certain liellefs, 
and sets out to make them known, either by the siioken 
or written word Is practicing propaganda 

Truth Is mighty and must prevail and If any body 
of men believe that they have discovered a yaluable 
truth It Is not merely their privilege but their duty to 
disseminate that truth If they reallws us they quickly 
must that this spreading of the truth can be done upon 
a large leale and cflfocUvely only by organised ofCort, 
theyr win muke use of the press and the platform as tilib 
Iteai means to giw it wide circulation Propaganda be- 
oomes vicious and n^>rehfinHlye only when Its authors 
conaclouslv and deliberately dlssemlnalt what they 
know to be Uea, or when they aim at efTcx-iH which they 
know to be prejudicial to the common gtsid 
Propaganda In Its proper meaning is a perfectly 
wlmieoome word of honest iwrontage and with an hon 
orable history The fuc*! that It should today be carry- 
ing n sinister meaning merely shows how much of tho 
child rrmalnH In the average adult A group 'if citizens 
writes and talks In favor of a certain course of action 



in some debatable (luestlon, believing that It Is pro- 
moting the beat IntereatH of the community Propa 
ganda? Not a bit of It Just a plain forceful statement 
of truth Rut let another group of dtlzens exproas op- 
IN»slng views, and they are promptly labeled with the 
sinister name of pntpagunda 

A curious illiiHtraiion of this Illogical attitude and 
the mlHuse of n perfectly good word wus seen In the 
Senate InvestlgaHon of the Rok Peace Plan Many of 
the active memhorK of the (Vnimtttee had been foremost 
among the opponents of the principles contained In tlie 
I^eague of Nations In I he S^ate and out of It, on 
the platfona and in the press, they had shown an op- 
poNlthin to the longue which became almost pathetic in 
Us unreasoning furv Was this propaganda? Perish the 
(lumght I Rill when a private citizen wishful of getting 
a cross-sect Ion of puhltc opinion on the question, of 
fered a prize and published tho winning essay these 
gentleimn of the Stnale felt that they bad put the 
whole mailer tonipletelv under the ban when they 
Hlmtited pruiMigondal propaganda! 

‘ What Is sauci for the pKiae Is sauce for the gander" 
says a ulse old proverb Let us make haste to put this 
line old word batk where It bclongn, and restore Its 
dlgnllUal Higuitiennoe for the use of our children and 
(mr children s children 

Save the Birds 

VERY year mllllonB of migratory birds wing 
their way acroas the United States During 
j thoir long dlghts, they break their Journey 
I at Bultuhle resting places, which in tho case 
of uaterfoul csmslst of certain marshes and the bor- 
dering sbullous of our lnk(s nnd Hv'ers which the birds 
have used year bv j*ur from tbne liiimemorlal as plates 
of rest and for feeding and mating These marshes are 
as essential to the exlstaice of our waterfowl os the 
very ulr they breathe 

Rlrd hunting is ns ancient as the history of man him 
self From the very first it has formed an Important 
Source of his food supply and through unlold centuries 
the supply wus seemingly Inexhaustible Rut the earth’s 
population multlplUd weaixms of precision worejduced 
within reach of the iHWjrest huntsman, and it began 
to l)e evident that unhss the protecting arm of the 
law were thnium aruund It, the bird life of ihe world 
in tlikkly iH>puluted countries would become practlcallj 
extinct 

As matter* stand today, the blwls are protected by 
some effective laws. The sale of wild fowl is prohibited 
nnd It Is unlawful to shoot such gnme during the mutr 
Ing ewawm Also the law Impoa©* a ‘ bug limit — this 
Inst an ©vx^Ilent provision so long as It Is not made too 
stringent Unforiunatelv in some States tho limit Im- 
pos4*d is practically prohibitive of hunting of any klmL 

Rut I ho marshlands whhh are so essential In the ml 
grating season are also threatened with extln( tion This 
Is due to the present craze for the reclamation of 
Uo»ided land* by drainage, as the lesult of which 
I II 11 lions of acres of some of the most furaoua nesting 
pla(*e8 of the birds have been changed Into barren 
wastes, in which nothing useful to man Is growing or 
evim (tin l»e made to grow 

The S<ncNTr>io Amebicaiv has ever been an earnest 
advocate of reclamutlon but we believe that this, like 
any <»ther good policy, con be carried twi far Some 
marshlands, doubtless can be drained to advantage, 
hut tiefon dams are built and ditches dug, it should be 
proved by expert survey and Investigation, that the 
land so recovered will raise crops, gr»>w fruit trees, 
and house a farming community nithertn too often 
no such care has been taken, with the result that some 
magnificent reeortB of the migratory birds have been 
turned Into dreary deserts 

This policy hits directly at the hunter of moderate 
means to say nothing of "the one-g&llus man’ and 
unless the Federal OovemuMUt steps In, millions of 
hunstmen who, during the open season, supply their 
tables largely by the shotgun, will have to bong It up 
us a memento of a day that has passed. 



There Is now before Oongress a “Game Befuge BUI,** 
by which, through on annual license fee of only one 
dollar, It wt|l bb possible to finance the purchue and 
maintenance of sufficient natural feeding and resting 
grounds to preserve our migratory birds for all time to 
come The bill has the backing of the American Game 
Protective Association, the Audubon Society, and pra<^ 
tlcally all conservationist societies. We commend this 
measure to the support of both the bird lovers and the 
bird hunters of the country, who should bo ennaUy in* 
terested In Its passage. 

Is Oil a Mineral^ 

1 OORBESPONDKNT recently ctUsd our atten- 
tion to an advertisement of an article in one 
of our prominent Jourzmls, in which oil wig 

spoken of as a mineral, and asked us 

whether this was corrett As a matter of fact, no 
authority Is prepared to state definitely whether oil 
should he siNikon of o* of organic or uilnemi origin 
We asked the question the other day of the Geological 
Survey, and were told that nobody authoritatively 
knows , hut they are Inclined to believe that It may be de- 
rived from a vegetable or animal source, or from both 
It is possible that In remote geological times during 
some convulsion, animal life, whether of the land or 
sea together with much vegetable growth, died and 
was submerged with the sandy formation In which the 
oil is now foimd and that the heavy petroleum oil 
which exists autang the sandstone, llmestcme and oU- 
bearlng strata represents whnt Is left of these organic 
nmterlalH This, however, Is no more than a surmloe 
But If there be some truth in this theory, how doe« 
it come about that oil Is classed by the geologists aa 
among the minerals? The answer U that It la found in 
mineral formation, and the process by which It Is mined 
end recovcTod from the earth places it among the min- 
ing activities Hence, it has come to be classed as a 
mineral Some day Investigation may establish its true 
origin, and It Is possible but not probable that It will 
prove tu be mineral In its origin Until that tlmn 
It will be correct to speak of It os a mineral. 

The (oast and Geodetic Survey 

HR prtifMisal to transfer the work of the 
drographlc Office to the Coast and Qeodetle 
Survey forms part of tho plans of the Gov- 
ernment to secure economy by consolidating 
the bureaus, departments, etc, and so preventing waste- 
ful duplication of work With this effort we are in tbor^ 
ough accord — It Is Imiieratlvelj necessary But In the 
transfer of activities, great care should be taken to 
Insure, not onh that the work will be done as well, or 
even better than before, but that the economy aimed 
at will ho secured 

Judging the problem from these two standpoints, »o 
far UH It affects the Hydrographic Office and the Coast 
and Geodetic Survey we are still of the opinion that 
greater economy can bo secured by abolishing the Coast 
and Geodetic and transferring its Geodetic activities to 
the Geological Survey and Its Coast Survey work to 
ihe Navy This proposal must not be taken as any 
reflection upon the character of the work that la beliig 
done by this office, whose excellence Is everywhere fee- 
ognlzed But If economy Is being sought, It eeema to 
us that the division of its work betweai two existing 
government institutions that are fully qualified to carry 
It on Is the logical solution 
So far as the Navy Is coocemed. the multlpUcatlon 
of bureaus and offices has been due, In part, to the 
perslatent efforts In the past to take away from the 
Navy various of iu actlvltlea. The Navy once waa 
responsible for our lightbooset and the buoying of 
harbors. Thst was taken away and a separate bureau 
was created to do this wortt, and this to turn meant 
more personnel and Increased coat We suggest that If 
ectmomy through consolldatKm Is being sought, ft would 
be well to abolish the lij^thonae Bateau also, and 
transfer its duties to th* Navy, the excellence of whose 
UgbthoQse admtolstration has never been queatktied. 
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Here and There 


r'VKKY year, the tranklln laiatUute, of Phlladelphln 
^ HWarcU a medal for the Ik»sI contribution to 
Hclence for the precedlnK twelve inonthB. It hnn been 
rather the diatom, of lute years, for thla to fal) In the 
(Jold of atomic physica or that of electricity The 1024 
award, covering the achlevetnenu of 1020, ditoirtH fnnn 
this precedent, and inwa to a worker In surgery The 
development of tpeclHt apparatua for surglcul purposes 
— the application of Invention to surgery, in fmt — has 
taken long strides of late years, and nowhere is the 
spirit of this advance better 
exemplltiefl than In the <le 
sign by Wllllrtin Gaertner of 
Chlcugo, of on injector for ust 
In doaing with serums and in 
bIo<Kl transfusion It is this 
device which baa l>een re(S)g 
nl/ed as the years outstiind 
Ing contribution to scletw 
and rewarded as siuh by tlio 
PrunkllU Institute Gold Meilut 
Mr Gaertner la the udoni 
panjlng photo^,rapil shows 
deep Interest In sometlilng--we KUHpett thm It Is 1 i1h 
I ngenious serum Injecting apparatus rather than the 
medal which It has brought him 



WUlw OMrincr 


of the most extraordinary surgical cascH arising 
^ out of the war was recently reported from Aute 
tralla The iwHent was badly gassed and wlillo unihr 
treatment manifested indications ibul the poison crre< is 
of the gas were centering on his skin In short time 
the entire epidermis peeled off his tssh leaving him n 
mass of raw rtesh All efforts to giafl skin or ]iromote 
a new growth have failed Contact of any sort is of 
(‘iiurae extremely painful The laitient has spent the 
last four years In a water bath at carefully regulated 
temperature Ingenious arrangements ure provided tKi 
that he may sleep without danger of drowning — a fate 
narrowly escaped several times during the early history 
of the case No for cure or even for alleviation 
la held out , but we gather that, aside from th< obvUma 
discomforts of his situation the patient Is In good 
health «nd fair spirits' The dettnlte statement Is made 
that the desire for relief through death no longer exists. 


J UST by way of adding ii little i>ersona1 touch to the 
story that appears on pages 222 and J2S of this Issue, 
we give here the photograph of Major F t Martin, 
squadron commander In chtirgt* of the four idnnes that 
will attempt the round the-world tllglit There seems to 
be some doubt whether the nuite ouHInetl by LJeut 
McDarment will be the one actuallx down over lertnln 
minor deviai Ions Mnp still 
under dlHcuselnn In imrtlc^ 
nlar, the fact that the four 
pUmes are now at Santa 
Monica, only fifteen miles fnan 
Ijoh Angeles has led to the 
substitution of the California 
cltv for Seattle as the official 
iturtlng pfilnt so runs the 
latest report The plana ns we 
go to press, too lute to moke 
any change In Llevit McDnr 
mentis text, are for Major 
Martin and hia staff to assem 
ble at Santa Monica on March 
1st, and to start the flight os 
aoon as practicable thereafter Seattle remains on the 
route, but will not be the first scheduled stop. 
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QNS of the ttneetione 
^ have at coe tliue or 


wlitch most Inquiring minds 
another considered is that 


the moat-used words. A systematic Investigation of 
this has been completed by Prof Carl O. Brlngbam, of 
the Princeton Department of Psychology The leading 
phuies on bis list of verbal best sellers are partlrfes of 
one sort or another, as. might be expected, but their 


order will In some l>e siirprlMlni,, The preposl 

tlon * In holds the runktiv place followed In order bv 
and, that n the, to, with Ih\ of, us 4 ill ut not for 
on It will be noted rlmr all’ 1 « the first entr^ of 
nal udjectlviul or nominal 'ilgnlflcanee Of tiuc nouns 
the most frequentij used wuh found to Is* “time and 
after it come du>, man place, 5 ear niid wmk The 
census of the words whs i (otuposUe compilation fnan 
dUTiiKk) words of juveniU literature, 3 001)tMK) from 
the Itlble und Gngltsh clu‘<s|c 8 , 90,000 from the dall\ 
newspapers, WXKK) from Isioks on cooking sculut 
funulnk juid'the trades m general and CiOOOOt) from 
eorresismdtnte It would sitm that the represcniatlVH 
character of this array might be questioned — ctrt«inl> 
tew If any of us are conn nitd with the (lassies thirty 
times us mufb as wltli tin diillv paper But whether 
a oiiunge of base In this r( s|k 1 1 would materlalh ( liiuii.c 
(ho <?ount mlglil also lie (pustloned in an\ event w( 
liave this count ns tin most autliorltutlve answer of 
the moment to the qm'stitm “What words do we use 
most? ’ 

]^\N\ eHtlmatcK have botn made of the annual dam 
age done AmtrUan (nq»s through the ravages (»f 
inscit iHHtrt and various Indetsl are the figures In 
wlilch this h»ss has btsn «\pr(8wd It r>»ijst In* so 
inde-cd for ther* can 1 m no cdiRUs either of insists or 
of Insect depredations anv cstlniati must rest largelv 
uiHin assumption und gtash We do not need llgiireH, 
however to convince us that the crops eaten and other 
wise destroyed by Insect life 
mount up to an nlannlng total 
every year The boll weevil 
Is perhaps the chief single 
him of concern but his rav 
agts are confined to tlu single 
( rnp Where a vorm lous eus 

tonur like the grasRhopptr 
(H<urs In large numlvers on 
the other hand tlu nt,rl«iil 
turlst has no esvape save hj 
fighting the i»eat, for If not 
nut and destroyed, It will 
wipe out all his cn)pb Our 
jiliotograph shows Prof M A 
Gold) of the Bureau of Plant 
Industry of the Dcpnrtimm of Agriculture, who figures 
In the news of the nmnih !»> virtue of the grtut work 
which he has done toward freeing our fanners from 
this source of anxiety 

anatomists who have explained the font tlons of 
the thjrold pltultJirv and other ductless glands 
have* been pu/zled to a((ouuf for the th>imis a mnall 
gland Just alMwe the hnirt The Cameglft Statlou for 
I volution at <N)ld spring Tlarlovr, N Y, have found 
the answer The thvinus is one of those things that 
wo have outgrown but Hint have not jet dlHiipj)eH red 
from our anatomical stnuture It Is a re lb of the 
days when the liuiuan Jlmc^to^ was In the stage of 
evolution Involving the laving of hard shelled eggs F\ 
perlmonts on pigeons showt*d that thymus defidentj 
led to the laying of Bwer egifs, with absurdly tbln 
shells, and with embrjos that seldom survived th* 
hatching pr^K-esg The feenilng of thjnuis extract to 
birds thus nfflh bsl restored the egglrt\lng fimctlon to 
normal, both qiiantUatWelv und quaUtntlvely 

A mong the interesting selentllk oddities of the 

weeks has Iss.n tla first execution under Nevada s 
statute, enacted If immorv serves several years ago, 
und Hpeclfvlng lethal gus as the Inatruraenl of (‘aplial 
punishment In the State A Chinese murderer was the 
victim Tie was shut In a gas tight ehnml)or und 
hydrocyanic add sprajed Intcv his atinosplure Observn 
lions were made through u glass window, imd it was 
Bgreed< that the subject died Instantly and imlnlesslj 
Movements of tlie head vvldch continued for st)me six 
minutes, were ascribed to reflexes simitar to those of 
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familiar frogs Ug It had b*‘eji Intendesi as u measure 
of scientific Interest, to make an efiori at resuscitation 
bill the time which elaitsvnl l)efore the (tbKcrvern (Nvuld 
safely (nUr tlie <hatii diambfr was w> long that this 
would obviously have been futlU so It was not done 
In tiddltlnn to Us w lentiflf asptHts the (flse had an 
fntirestln), legal side the sen U net was appealed to the 
rnlied MhUs Supremt (ouil oil llie ground that such 
a method of evtsuilon was a < ruel anti Inhuman' pun- 
ishment and llierefori unconstitutional I he court re 
fused to credit the claim that 
one fonn of imlnlesH death 
was more cruel than another, 
and dismissed the npi)oal 

I^U BUYAN iH threatened 
with ev llpse as the cco 
trill figure of the evolution 
eontrovfrsj Two New York 
rUrc,vmen whose portraits np- 
isar herewith have recently 
1ms n discussing this and other 
su))J( lIh In a serh*s of Joint 
Or John Honrh Mtmion debates, making a big hit 
with tin Ir mulltors with the 
press and with the puMU at large Dr Tohn Ilonih 
Straton Is a Baptist of ultra-conservative hue, and Dr 
< inirhs [ lands Poltfr l8 a Unitarian and altogether 
n AbMiemlNt Njduitilly fla v find plenty to dis® 
greo about ami wiien tlu v nu*et tlu doctrinal wool 
nie*s fredv In a reH.*enl stiles of five dd)ate«, three 
dtalt with topics (»f strletlj theological interest but 
one was (‘vplldtiy on evolution ami a wsond waa 
pthnarllj lomemed with tlu Biblical infalllldlltv and 
lum» Invoivtd (volullou as tlie natural alternative to 
the rtist dmptcr of (umsN Tlu miminde rstondlng of 
tlu uiin wbleli is so lonmum was avoided by the adop- 
tion of the broa(h*st ddtnlilon that of Lo Conte evolu 
tioii Is a (‘onilDuous progressive change ncesirdlng to 
eirialn laws and l>j means of resident forces" It is 
significant that In Isdh debates the negatlvt won That 
is to sny, when tlie quesllon was (In ctTiit) that the 
organic Wiirld iiad (ouu Intuits present condition b\ the 
o|)4 ration of ovoluilon I)r Potter touhl not prove that 
it had, and Dr SLruU)n8 case prevailed but when the 
(juesllon pm the burden of prmif upon Dr Htmton 
resiulrlng him to suiqKirf deflnltdv tin Infallibility of 
the Bible be likewise found hliiisdf unable to xhouldor 
tlu burthu sue (‘cKsfiiltj This probably represents 
ratbei well the present status of tlu Issm botwe«i the 
libial interprclatlcm of the Jtlfrh jtnd I)j( liberal read 
Ing (Uniandctl b\ nioduTi sdtnce wltli ILs ideas of 
evolution and iis deinuuU fm millions or billions of 
piist >iHrs for evolution to 
bint work* d iu 

T) ADIG bnauUuMting (Kin 
tlnm s to (nak( progress 
uumtli bj month Not onlj In 
the maittr of piogrum fea 
lures but In quality of repro- 
dndlon the radio bnmdcuaters 
bavt been steudllv Improving 
In thdr strvices to the great 
radio audit It seeiiiHonh 
vesterdav that one of our edi- 
tors went to the original WJZ 
BfHtlon In Newark and de- 
livered a guartei^bour talk on 
Ktluue Uu nibcr cKlitorN secured n»dio sets for the 
(Mtaslon on< tdllor lM>rrov\ln), an alrv>lnne recdvlng 
s( r salvuMd from waue Anriy junk heap It was w 
rare treat to luur our ^mfrert talk ovi r Hie radio In 
Hu short siiu* of two vtars this broadcasting buHln(*«s 
has become cc iniuonpluce Onlv a few weeks ago we 
lieaid Hu siiJ)( editor ht>enk from stution WOH In 
Niwmk So natural was the reproduction on emr loud 
si»eHker that we could even lu^ar when our somewhat 
nervous c^mfrere guljHHl down a glass ctf water' 
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Untangling Our Automobile Laws 

How the Motor Vehicle Commissioners of Ten Eastern States Are 
Working. Together Toward Uniformity 


By the SCIENTIFIC AMERICAN Stuff 


|\\ INH uktwhJ uiM^n tliH tihstruer proposition 
Unit oiir iiintiir X likli and inillb lasvn 
miWlil In Im. iipproxlnintt h llm sinne 
Ihroutfliout Hie UnlttHl Sillies HndniKHilIn 
ion<rtt4 one lliai itt tills time tliev fall 

far short of mn h nnlfonnltN the m xt 

fRiInl to Im dlsiiisstd Is ohelous U Imt arc K"ing 
to (lo iihout It j* 1 lirout,!) wlml and under whut 

3uvlsdhtl<m are \m to ws U unlformlt> ^ 

Stveral undtrslini tnktn up tta arginnenl la rt to 
urg( a iMdciul luitnmohllo and triiftlc law Jo )m mm 
onert Urst Impixsslon wovild U that Hu to htwt 

uniform law N lo hn\r om law and that Ihi wav to 
lane ont law Is to Iui\i I<dtral1inv iJiit more dilllRr 
att tonsUUiatlon tasts douht ui>on the wlhdom of ]iut 
tla^ this prohUin In lla han<ls of <*ongnsH 

I he iia inhi rs of a start ht.Islahiie aix <if lutMipimsi d 
\nutles ami In athlltlon tiu \ often UUltU 
Hfiaiph on tin lmsisof(lt\ \s (oiinin Hal asld* liom 
lliest two (Hilnts tlav npnsint a falih hoino»,enious 
andtornpatt whoh, with Idtnthal Inttresln Ihrtaitfhoat 
thf Slatt In alnatsl e\trN Instami, a State Is litlar 
a nuinunu iiiriti^ nr an uv.rlMillnral or a mining ont 
Its major mad prohh m nvohis dtsttmtiv nlmui main 
tenaim or dlKtlmllN ahmit original (onslnidlon It 
firndtiet H gasollm orltdiHsnt Ihi miinnfmtnn of nti 
lotaohlhN Is ni Is not om of Its niujitr ludnslrh»s lls 
larg(_ dths an Uiininal iRdnls so that (like Massni hn 
mils N( w ^ ork ami Ponns\ 1\ ania ) It pmfllH from 
through triak trallli oi els* (as with New lermy and 
(onmelhiin Its position with nwinat to Hath trallU Ih 
nahstantlalK that oi^tupled In I^ilgluni In tin war On 
4\(r\ majoi iimstlon of]ioIks toword tars trucks gnn 
oline roads ta\m and ttllui nilnmotl\t problems a 
(ban (111 dcdslon tan nsnnll\ Ik remhed as to win n 
tlu last Intinsts of Hu ‘^tat( Ih and n hill <nn lx 
pr(pand ami passed (U iHng with am ghen imlnt In 
Hia h faslilon as lo consi [ \» Hies* Intiusts Thin wlifm 
eonformlt> with a miHonwId* !tglsln(l\*' standard Is 
dtslnsl w( II KPiisldt n d and d( Unlit a< Hon can lie had 
on (MTV rount and fallnrt lo eonfonii on hoiik (ounts 


from this would Ih i liorrlble h(Mlge-}MHlg*^ — an iill(mpr 
to (‘onipromlse l>elw*Rn irretondlnhles Its passage 
would be umlered dlfh* ult or Inip<vsalbh hv reason of 
Ha niimlK r of n* giillve \oteH that would la nec* swi rated 
h\ th* ntitr ntntgnanit of various of Hh proNlsIons 

E l statt-H If enmtid It wtmld at 
(11 In some K4(tlons and p<K)rh 
Aould not hi (ongresN fault — it 
Inhtrmt In u (ounlrs as big as 
rs Our wind* ((Tori (Uight ti* Im 
kiHjt lssm‘s that Invoke valiant 
lot al vUwiHilnts out of < on 
krcHs rather than throwing 
I hem Into (.ongross as wc »» 
often d*i 

sptaklng SIMM, ilk ally of the' 
aiitomohlk siiuation we want 
suhsiantlal unlformUv , hut 
we must fan th* fa(^t that 
(.sanplt t* uiiilormli v on all fi a 
lures of th* law among all 
dS States Is not iM>sHlhl( Wo 
niUHt |K nnlt on* h Stat* to 
(h lennlne for Itsvlf wliether 


■ A LWA the danger u present, jp/icn 
jomc proposal for /egi 5 /afrve reltef 
from an uncomfortable iilud/ion u 
being freely^ tallied about that the taU^ 
will exhaust the matter and there tvill be 
no action The automobiimi public how 

.J ever, at least m the states named m this 

article, has everp gunranlce lliflf the Jwcu^jion of uniform 
mo/or-ve/iic/e laws will not end in lal^ The orgamzaiton which 
wc describe has made m two years a very large conlrttu/ion 
toivdr^ uniformity If the idea can hut he introduced in all our 
states, and if IV( nu// but he satisfied with a gradual working 
toward the goal it is the best mean^ for remedying the intoler- 
able conditions outlined tn the preceding articles of this series 
in the Scientific American for January and February In 
/ulufe issues We shall analyze the proMcm fwiher, and show 
other means of promoting umfoiimly and of dissolving the pres- 
ent tangle into which traffic has got itself m onr most highly 
motorized states for the baej^gtound of facts about which the 
prescnl arfic/e is feuif/ n>e Wish to acfmowledge our heavy indebt- 
edness to the l^ind coopcrafion of Hon Robbins B Stocckel 
Motor Vehicle Commissioner of Connecticut — ThE EIdiTOR 


It ( an or (an not *onfonn on *a*h pro|M>se*l *ount 
Anotla^r major |Mdnt would Im th it of taxation The 
h*Ki*ral <f*»\emment iilrcads Infilnges rather lnrg*lv 
niHin the sourtt^s of taviition that are available to the 
siatPH C*rialnlv th* proimsal to roh the SiatpH of the 
Mitoimddh ll**ens* tax would be resist* d lo the last 
dll(h And so inmh of llio muehlmrv of auloinohlh 
(nw and anioniohlle admlnlstrathm revokes alioul tiu 
taxing and licensing powir« and proicdnre that a I ed 
*rnl law with State taxation wcuihl Ih Iinpractlrable 
It might he urged that the Federal (Jovomment <onhl 
ndmlnlstir the law and eolim tlu tnx*s apiKirtlonlng 
these among the Slates The weakiusses of suth pro- 
(*kIuh an obvious but wt nmv puss over them and 
Inrnilr* niHitit Hie tnforcement und admlnlfitratlon of n 
1 1 (krai traflb und tax law Under the existing regime 
the Still udmlnUi ration und the State cmirts and the 
Stat* polks, piovide an elTklont iniuhlnerv for toking 
care of the autiuuohlllst In his contatta with the low 
Were the Fisleral Oovrmimmt to take over this huRl 
news, the States would |H*rfor(H» drop out The Federnl 
<]ov*minent would Ih^ left holding Hu bag and an 


ai)|HKi)lng In bederal (sairt against nny nireodero whom 
he might arrent or NummonH? 

No wmtrol of the nutomoldle U eMHentiaily a State 
iiiulter L>e«!raljle uk U uniformity^ It Is to be achieved, 
If at all, hy action among the States Offhand that 
s*>undH hoiKlcHH It wlU doubtless surprise many read 
trt* to leam that steps toward voluntary cooperation 
lietwetn the States have alreudy bwn taken, with re- 
MiUs Hmt justlfv an enthusiastic outlook ui>on the uUl 
mate poHhlhllllles The agency through which this prog 
reKS IniH been adileved Is one Unit has Itself grown 
out of the uuloniohlle 

lllMtorliallv the motor vehicle became a pr<*bleni In 
Stat* ndmtnistialion onk with the lntn)du(tion of 
lltenses The attempt to keep up with the Indimlrv h 
growth has i im suhstantlaik parnllct In ull States 
Impostlioii and collection of the tax was orlglnalk In 
Hie hands of the Sc'crclarv of State, and that of en 
forcing the tralllc laws betaine In tlu natural cxiuriM? of 
events n ihiIIc e niatti r UltIniuteU the niiloiiiohih 
license* hureuu grows Into a separate administrative de 
purtment of the. State* under art ollklal holding houu 
such till* as CommlKsiontr of Motor Volilc les Once this 
IMmt has Uku enuted mm h of the machinery of ad 
mlnlsirallon of the ordiDar> trnlllc laws 
grnvitat*s Into the incumlHui’H lap, Is** 
(HUSH of the close tk^up Ivetween Ihs-nRes 
nt when (onvlcilons because of th* mcessltv 

fe* reltef ''hkh iiltimntilv upfienrH of keeping Hit 

^ tompletc HKord of every car und every 

L /L driver and btHuuKeof the unforeseen coin- 
the ta^ plexItIcH and rmiilll(nli*>ns of the whoh 

Will be huslnesK of regulating the motor vehicle 

ic how vvhkii fiilrk demand a single s|iec!nllred 

f in </»J adnilnlwtnilkm 

um/orm Motor Vehicle fkiimulssloner Is 

n which slmplv forced to Ih* csmipetent — If he l«n I 
!ri6u/l0fj ottl(*e very soon gets the better of him 

ti und he iimkeH way for u siutvssop who Is 

I QUOU holils one of the most resisinslblp 

ivor^mg plans in the State ndmlnlstrution and 

intoler- very tenure of ol!lc*e If U does not 

14 series break him mukes him an ex^iert In his 

try In Held lie goes to Hu hglHiatun asking 

\d show certain measures and telling wh\ ht 

he pres- 'Mints them and the law makers glvelilm 

t highly "bat he wants on a HU nil scale hcH*uus4*of 

» k ***** ahvlouH dlslnterestc dnc*ss and the oIh 

'h'us authorlfv Ih hind his re*imstN More* 
! than In unv otiic r depurtnunt of the State 

ifocc^ei adnilnlst ration Hu* Motor Vehicle Com 

lJ)ITOR missioner liecomes the oigin and mouth 

■ I pic‘c< of Hie entire State with roforeiict t(» 

all things falling umUr his Jurisdiction 
Wfll woiildn t It Ih* a good Idea to get 
these. Motor Velilcle (Vinimisslemers from the several 
Stales together once In awhile get them to discuss and 
agiee uiMin matters of ctunmon Interest, gel them to 
lake the results (*f siuh diseusslon and agreement be- 
for* their home* legislatures f \\ e have every now und 
then a more or less JnfonrmI conference of Oovemoni 
to utlnln harmony on inatrers of common Importance 
Woiileln t there be n vi rv large iirospect of unraveling 
a lot of the tangles now exKHng In our 48 trafflo laws 
hy me*.ins of such cemfertnees of the Motor Vehicle 
('’^innnisslone rs? 

There would lie, most tmphaii<‘«llv And as a mutter 
of fact there Is. 

By In Vito Hon of tho Tax OorntnlMloner of Now York 
state (who dlwhurges the functions of Motor Vehicle 
Commissioner, so far um they are discharged at alt In 
the Kniplre State under existing law), representatives 
of the motor vehicle administrations of MaKHurhusetts 
Hhode Island, Connecticut New York, New Jersey 
TVnnsvlvanla and Maryland met on Sept S28, 1921 , and 
drew up urtlclps of association under which, on Novem- 
ber 18lh, the Confer* nc*? of Mot*>r Vehicle Admlntatra 


will hii\( no Intluduc wlmtivir it|>on the iiosMlhlllty of 
(onformlng on otli* rs 

Tn Con,.,n*'S tlo (ust w<nld Ik (piit( difT*r<nl AH 
111* vjirkd lnt(r(sls of Ho pucfding pnnigraph and 
nnm\ olluis would Ik pii(hfork(*d into tin one ring 
( oucns^lonnl dls( iisslnn of ativ |(ro|H)H*d uniform auto- 
mohll* iinii Irullk laws would d* gem nit* Into nn orgv 
of Itkkirlng and loff-rolllng \n\ hill that might Issut 


enormous nev\ (Urlral and Judklary madilne would 
lm\( to he hnllt up m*»rH than absorbing all the inoncv 
that could jHisslhlv h( wrung from tlu ntilomohlHst 
lust out iKiint to llUisIrnU the Impnuth nhllltv of this 
projKVsnl would the truffle officer become a Fe*lernl 
nprsvlntce outside the local jmvMcv force or would lie 
remain a niunklpal policeman, regulating Ids busy 
sfn»etn)rner under Fetloral Invva and regulations, and 


tors was deftnltelv organised for business These artl 
cles set forth the rnemlvershlp of the Conference, they 
provide that each State shall l>e represented at earh 
moellng !>v one or more members of Its motor vehicle 
administration but that each State shall have n single 
vote (hoy create a President and Secretary of the 
Conference^ and an Executive Committee, they provide 
(CoaHnwed on paftc 2g8) 
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Houses of Mud 

Old-Age Pise Construction as an Answer to ihe High Cost of 
Building Materials and Laboi 

By JuanUa W Porter 



“I\CK KanHflN City In hnu the rtixt house 
In Autericu to be built of a material useel 
In KuroiK* for aKes — — the publU Is 
unxIoUH to knu^ soiuelhlng about this 
Hutrtrtunee ^lH<^ what Ih It? Whut U Its 
orljsln ItM Hpi»earunoe Hh udvantuges uh 
a building muterlal — If It bus any? 

ttie structure to be made ut tlte pI«^ In an KriKliNli 
residence A model farm iiiu> follow this experiment 
providing It comes up to the exisitatlonH <if iIk iHjIhl 
ert The house ju»t being erected I« one which promises 
much U 1« Old ElnglUb In tjjte, Is made of the plnd or 
runimed earth, with a stone foundation uism which 
are laid flpUt railroad ties Shingles of aspliult are to 
bo uaed tor roofing A dhldlng wall In the grounds will 
be made of the Rume pise muteiinl united with tlleu 
Just what li ptsd? It is merely the 
Krenth for rammed earth and rammed 
earth U an excewllngli giHitl material for 
building walls, walls for buildings as well 
as walls for defense The tKld thing Is 
that Us very obvious merits should so 
fai have roceUeU such small attention 
Tlie oonstructhin of buildings b> this 
method Is exieedlngly simple, the eartii 
being converfeil Into walls bj means of 
molds made of shattering, into which 
the earth is rummiKl b> means of a plsidr 
or rummer The rammer Is of the great 
est lonsequenoe us It Is on the skillful 
handling of this tool that Hit lirmnoss 
and durability and, In short the i>erfe< ® 

thm of the work, depends Although It 
mav apiieur vei> easj Ut iimke"-Qn(1 an 
amateur wwip make It If lie Utllnws dlrc*cth>iiH larefuily 
— more dlHlculty will be found In the exisutlon (hnn 
at first seems possible 

A frame to hold the earth Is made of sbuttiTing Tlie 
plunks are light wood one-lncli thick eadi ten fi*et long 
and fastened U»gelher with font strong 
ledges on eHch side made two Test nine 
Inches In hilghi Tills mold Is divided 
Into three divisions each <»f whbh re 
quires ont workman Of these thren how 
ever, only one nee<J« to l>e a sklllevl work 
man, tlius eliminating much exis nse In 
to this mold earth Is jiouped U> the dejitli 
of three or four Imhes It Is ratnmed or 
heateti with Ihe punimer until It Is firm 
and hard and the rammer does not leave 
H print All water must Ih* pressed out 
of the soil Tills process Is repeaUd nn 
til the mold Is tilled then the hoards are 
removed and another tier Is mudi on top 
of the wall Just compleled A nIne-foot 
wall can lie imide In u dav In fact tlie Typical ac 
building ninv lie accomplished much more 


of clav All uiirijs til fM| vegetation ar^ sulfahli as 
well as hrh k tarihs Mioug eiirtbs wMli a inKturi 
<»f gravel whlih fnr tint ri iwtn t mim 1 ‘srvi for mak 
Ing i Itia r hi b Ks tlb ui ptiiUr^ ar« also sultabU 1 Ium 
gravelly Harlhs an \n\ useful and tin last idsO Is 
imide fnim them 

It Is obvious that I iHi«j4,n « xt^erltHKcsl in handling 
plN< must syiicrlrilwid if (i isf In part hulhliugs imoh 
of this matt rial Si» fast is ibim nietlmd gaining ground 
in (’rout Itrifain tliat Improved nmclilntrv Is iMhig in 
tri»duccd to do Hu raimnin,^ of Hit walls and this will 
i\|Kdlte tin work Mtanwhllo the lutual tnrilon of 
plw^ lailbllngs prostnts so little dllHcultv that it can 
lie dom hv anjoni who has the strength to shovil earth 
and with! a nimnar pfovldeil he will exert he Hie 
cure to HIS that tlu molds or Iwixes Into whbh the 




Mart of a pib 6 wall on a brick foundation At tHe back wiU be noted the molds 
in place for a section of wall 


soil is hbovi lied all kM>t plumb and in sindglit Urns 
riio itloneer wltbr ivin wlHi no previous Knowledgi 
of pint, mi) woik on lii’^ building U la has a wtll 
thoughtsMit plan 

One dlilUult) In the nsi of pls« semilnglv has is*en 



Typical sectional mold employed In pisfe construction abroad The heavy crons- 
membera make the molds extra firm 


Pis6 construction under way Ramming the earth 
in the molds until the moisture is pressed out 

that iiisi alTirs Hie much H4>uglU wii> out of he dtlemmu 
OllUliil liovi inment rojHjrts show that In Britain raw 
Hmlier is hnrdl) olitalnahle and swasoned timber dfiea 
not ixlsf Tin same Is tria of Hli‘s shites <(»rrug«fed 
Inm and every oHur form of hglHiimte rooting «ul>- 
Htamc Ami If Hum iiroductu can bo 
found In tin raw all the brickyards in 
Gmit Brh iln (annot half way supply the 
dmiand slm i II will lie live jeiirs liefons 
the output cun tM[ual what Is needeil iwio 
If tlios* maU rials alone have to be de- 
ls ndi d uism 

Among Ha Dumihst advanlagea of plsd 
as a building luntulal aie Itn extreme 
cla ipniss li)tiii(m*d lulsir nioHtlv tun t>c 
i midoxi d Ik sides this ts odoiiiU advan* 
tag! Han Is tta saving of transixirtaHon 
(haigis now smli a bugliear to builders, 
slnu soil iil\\a\s is neat at hand 

< omli»rt of pisi liouses Manx degrtnw 
the molds , ^ pj sumna i than t \« ii lmust*s of 

hii<k and warmu and easier to Iieat In 
w Inn I I ban anv oila r 

BrioHiiiHv indi s| na libli Ihiords t \ist of houseH 
laillt nimUHii unluHcs ago and kHII in |srfe<t presor- 
\al ion 

^nMll iviMiise of Upkeep Flu doors and windows 
an tlu onlv |tiiiis nqulilng pilnt or replasuant 

Bim tltaih IJii prool Siiat onlv tla 

llniiis windows and din»r t usings irt of 
hmd*cf and ofi<n lua ilu doors an cs»n 
( ri l( tie n U littb to hum 

Vriollai wav in wliiili pisv makes an 
iippdil Is Iis mJaptabilli) to ininv tinls1u*s 
Willi 1 itlu p Nlimo o] fnsdi -thi latlvi a 
\ti\ iiu\(Mnsi\i \ii Im luilfiil tinlsh » im 
plovid In 1 Minn - i most Ih luHful i \tis 
liorian bi oblalmd Mu b bi,iist*s apjM ar 
llKi fir moil losih nsiddUHs If a ik r- 
f(s th iin olono d building Is ne< d* d sm h 
as a bam In i loiintrv plau ni housi>s to 
huld VMip supplh H piM with Hit llnish an 
swep', all ms ds of sMvhs and tliirabllltv 
Ilu same buMdinp. with i <oil of rough 
avy croHS- gravtl makis a mot, slgditlv huildlng at 
a VC 1 ) little adddi ( ost 


rapidly than bv an) other building prw * . iv a . « 

ess known, bo It Is clnlnad bj the pl«^ proponeuttc mnoved nanielv the Ion p, apposed Ivellef that the work A SUltlC OF Dynamic AlOIll? 

As regurdH tlm klnda of soli Rultnhh for plw' bulUl- could hi done onlv In tin warm sdiMui In t’unndi | \ Xniurt for Apiil JH l uil W It ( iimiibi II snjs 

lug, all ewTlhs In general are fit for the use when they where the ( llmute N rlgm^ais more than half tlu vear £ mihu wiitirs still lontiast tin si nth ainni of 

have not the lightness of |»oor lands nor the sIllTnesH Htnutures ereertd In <old wenthir Imv* been as fns lovls and 1 uugmulr with ila dvnainli atom of Bohr 

from ornf ks and as solid as those made In warm sta 1 y\,> jilp nuiHvi s win mutuallv isflusKp It 

Hons The (onmnsus of ojtlnlon however Is that It Is not sdin to )h reall/ist g,nirall\ Prof tamplull 

belter to build plMi^ honsis when the weather W not loo vavs Hmt anv ImunsJst, ii< i Han um) havt l>een Is^ 
cold thus ellmlnuling an * 1( iiient of chani*e twisn tlaiu luis vanlslud louqiktilv with the laihlhu 

In order that a test might be made by modem buHd ,,f i{,,hrs hiiti vu ws ou ninmh orbits since nihs- 

ers of this old ait a di laonsl ration homa vs^nslstlng of ulnlions iilMmt (hunb il constitution bnsid on the utatU^ 

sl\ riMuaH and a bam altmlied was ert*cted ut (,ulld tiiom < m Ih tninslatid dlreiiB Into ila language and 

ford England sevtral vuiisago Ihe walla though US ion, tuitions of tia diinttrnit atom 

Inrliea thhk lesw than '^HH) fi»r the entln building Tin fundnuuntnl hha of I^vvls Ih that mm jhiIui (suu 
as ngiilDHt the (\)ht of brk k walls which would 1)0 ?10<Xt bin ii Jon (onsNis in tla sharing of chs trons Istween 

A house of this size tan l>e built In a fortnight and It atoms In mk h i wav ns to isanpbte shdih ♦hstmnU 

will last for generations The t^t was aatisfotorv < onflgurulioiis If the sharing, of mi ele, (r<m meuns the 

tliHt leading EngllKh anhitecta have taken up the work Hharlng of an orbit and If the slubU fhslronU <sin 

of building pls^ huiOH s as rme outlet and n \<rv im tlguralions are tlais* in whitli tla groups of highest 

iwrtant one, through tla almost blank wall of building quantum number an lomplLtetl as Hu\ are In Ha rare 

{leHslmlsm existing In I nginnd t<Hlay Indeed It is gases then the Ta w Is l/ungmulr tlasm exiin*sHed in 

largely through building with x>|ia> that Hun seems terms nf Bohrs conn p Hons stales that urn h com 

any iHHwlblllty of rellivlng the bouHing Hlfuatton In |>oundrt are fonmd when soua of Ihe eletiionlc orbits 

those countries wheietla Nhortage in luml)er bilik 1 instt ad of nun minding one nm lens onh surround iHdh 
nient and almost ^^*"0 material netsUHl In a honsc and tlurefon help to < omploti tin quantum gnmps of 

with the added dimnii v of the exfortlonate fnight I>oth It is Ho n im relv a nmlii r of llngmsHi alteration 

PM WoRin procats of huiUltng. Tho molda ato rates when thosw mat* rials may be iM*cure<l drove buibl to Interpret In tt nns of a diTvamh atom n)n*lu«lons 

•hlftail kpvarda M tba eotutructlon progmaeo ers to wek some Bubatltute it seems highly pntlmble which have been remheni on the buHlH of tlie Htatt* atom. 
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The Story of Steel-IV 

The Huge Blast Furnace, in Which a Fierce, White-Hot Fire Reduces Iron Ore to Pig Iron 


I H h inorinifijH of ore hroutflit dowTi 

T tlio lakeH totulIlUK In a nlnjclo >Hir ftd, 
toriK huH to bt- UlHiKiHod of qulcklj 
Jit the end of itn joumo^ J liat part of 
It which iH to be tumtHl Into ateel f>n tin 

^ shiiriM of I^ike Mltlilgan and File Ih 

londt-d Into hune stockpllea ul tlu larlous Kter 1 works 
and tiutt width la to l>e ton\trtisl In the Plttshurkh 
dlHtrht Ih transfiiiotl liv nnloiuhrs fioiii tin tat hIiIiim 
dirts tly to rullruud tarn 

The \aNt (detl idant ar (Jmm on flu Hoiitlam Hhoie 
of lake Mhhlgan (oritains ila nio ii uieto-datt plant 
In the t idteil Htutis and Imudh s tie lar^ st aliintint 
of tt»nna(„e lltti (la on sieituerK (ntei an ariifhlal 
onnalj J. fts t flu p ami J'lO fiif w bit wlilth esttnd*^ 
dfFit) fttf Inland ftoni tla lakt Ila oh Is dUtliar^nd 
from the ships h\ tt n IltditI anlo oh rs of tlie t\iH 
d( "k rllH d In otir Mar( li Ihmih w Itii )i defiostt 11 In a hmf, 
t rotif^h pa I a Ik I w LI li tla dot k U oi kln^ In lonjiini'' 
tlon wltli lilt in an k n llooxtr & Mason traxiMln^ton 
Hjir taid^ts IhtHt Iiui,e stiia tares an 'kK) feet In 
lenkrli andtaihont nirrltsa 1') Ion ^fiatelaa kt t Diet 
tll^ the ore up fioin tla inaiKh and (air\ It hack to a 
stotkplle stoia^i basin fimn width it In taken as 
needed to tla blast riirnatts IJ of whkii aie arranged 
In a Itnig line piralltl with tla sttukplh Tla storage 
jartl width Is 4<K)d rtH>t In Itngth, has a tapacltt tif 
'irtdttOtH) ttms width Is snIHtkni tt> kts^ii the tlar\ plant 
going dining the wlntir iia>nths wlan laiilgalitm is 
HiiHiantletl and nti on i an la hnaiglit tlown 
Parallel with and 


Vs tlu gas* s tnttr the stu\es (iwtt sttiM's are lieated 
at a time) a oi_nitln amount of air Ih ftd In with them, 
and lUt burning giiwes as they pass through, riilms the 
llrebrkk within (t» a high (t iiii^rutun When the proi>er 
heat is rent bed tlie gast^a are turned Into the adjoin 
ing pair of stoves At the same I line the cold air fnan 
Ila blowing inglnts Is tuused to enter at the bottom of 
the now heated sto^eH auih In passing up through the 
horn I comb It takes up the heat prcvloush givm up 
hv the furnact gases, and entira the blast furnace at n 
higli temp* ratiiH thus iistorlng to the furniue a large 
iiRusure of Its beat 

Tlie operation of tla blast furnacL, as we hav( said 
Is continuous and tla tnuperutuie varies ns shown In 
till ai maripanv Ing page, from that of the molteji Iron 
( r»(K) degress) In tla luartb at the bottom to that of 
the (ohl f bulge as It U fed In at thi lop At regular 
Intervals tla slag and the hot metal ate sipuiutth 
drawn ofY Into large hidh^ the slag Is Ing hulled avva> 
to he iiustad and utlll7(d In the Hiuent mills and Ila 
hot natal bi Ing liaiihd to the ml\(rs imd tla nee to the 
BestKemcr lonvirters or to the o|>en lanrth fumaies 
as will l>e deserllied In siilvffequent diapters of the pres 
ent Hcrks 

Referring again to the drawing on the ueionipanjlng 
page It should hi evplalnetl that tlu two right hand 
stoves are lieing laated by the burning gases whhh 
are led in nnd Ignttisl at the bottom the valves from 
thf cold all pipe just la low lading closed At the top 
of tlase two stov<s the valves o|snlng to tla hot blast 


Hft\ seven to dOOO horsepower gas drlvra geaier- 

ators and blowing engines 

Returning now to the proe*esH of reduction In the blunt 
fiimateM the limestone Is used to ‘draw’ the silicon, 
sulfur, inungan<*se, alumina and other Ingredients, ex 
<ept phosphorus, out of the melting Iron In this ptis"- 
e^ss there Is formed a frothy substance (which includes 
ashei of the burning coke and various product h of cotn- 
bustion which do not imeuiie with the gas) which floats 
on the top of the molten Iron This Is the slug Pruttl 
tally all the phosphorus mmh of the sulfur, about 
ihret^ (luarters of the iminguneHc, and more or less 
sHUon wlU remain In the molten Iron It is the olu- 
mina, lime, and otiier Ingreille^ts of the ore that form 
the stag 

Cuke Is uwhI Hlniost exclusively In the blast furnaces 
of the Unltid Statics It Is made bj baking bituminous 
loal for hours In closed ovens, iwo-thirds of a ton 
itf etike ts Ing produce <1 from a t<»n of coal The blast 
fiiniiue cdke miint have siMsial iiuulltles. It must be 
Htnmg enougli to Nustain without crushing the huge 
burden of l^tO tons of tlie load In the furnace It 
nufst 1)0 iionais ho tiuit tlm hot blast mav [atss freely 
through It It must lie very pure and bum with very 
little asli (’oke Hin'ilsls uf about 88 per cent carbon, 
and It Is llm burning loki togellier with the red hot 
hlant aH It comes from the stoves which completes the 
final pnK*oK>i In the lower part of the fumnee of melting 
the Iron and the slag The pig Iron uh tappetl from 
the furnace uinlaius from three and one-half to four 

l»ep cent of < u rbon 


bat k of the Mini kpile p - ■ ■■■ ■ i 

jire twelve '"I’VO-tnn bhiHi 

fumai^H om li provided 

with four hot blast 

hIovim (hese are a|i* /7 

proxiumtely tlu saiiu in 

iadglil nMtlieklaHt far 

nates and hut little 

Kiaaller In hulk lb // I 

twitn tin sloikplk // I ^ J N 

anti the furnaies Is a it 

long lim of lUvated ^ r [m H 

slopugi lilns In two -■ * 

panilbl rows on* for ^ 

toke and ilu otiu r foi 

OH andtlmiMtom T 

matt rial from tlu st 
bins Is dellvt I ( d Into 
I it( trically opt rati (I 

loiikH width (Mit\ Ilu mnttrhils to the furnute 
Hklp of wkleh tluH N a )>alr ttt (;uh funuut I lie 
skills I an up an Iniltmd rullwav to Uu < lunging plat 
form at Hit top of Hit blast fuinai-e i lu h lilp of Ilu 
skip 1 m ing 111 ide In sl\(y nisonds iml Its aveiage load 

Miiisistlug of TiHHi iHiunds of oh or (i(HK) pounds ol 

lhiu*sloiu or pounds of mki tVn Its aulval at the 
ttip of Hu fmnms Hil Hklp nuloimilkalU dlHihargis 
Uh lo id Into i hoppi r at the lop tpf Hu fui n u < M Ithln 
tlu funiiH* an two ( ontw tlu lontints nf tlu skip 
fallH uiMin tlu first t oiu whkh Is Han lowired allow 
lag the man rials to full mion Hu srstaid oi lovvii nmt 
The up|Mi (om K tlun diiiwn u]i Huillng tlu exit and 
I h( low( r ( om j-. Iiiw* H d dls^ h iigiiiL Hu malt rials 

Initp Ha fuinaM Phis irran^,* meat prtvtnfs inv 


In mrly dayn the ennrmoun auantiting of kwh irencrated in the blsMt 
fum»<s‘ ORCAiitt) Into the air Today thoiM? irawa are used to heat 
tho hot-blast 8t/»veB to run thr iras morinfsi of the blowei houae and 
In the Kaa nnsrinea of the eletlrlc power station In thrw two houses 
are fifty seven 2600 to UOOO honwpower tms enulnes 


XfibsTjOi l/Mvy J«rV 


dtJitrJ 
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BiPtrinif infuH Mws# 


Diagram ahowing the dltftnbullon of the furnace gauea at Gary 


pllie are closed and Hu produits of Hu binning gust's 
art passicd out tbiough the tail muokestackH ulmve the 
stoviH \i the same time the valves tqMiilng from the 
< old all dm t at the iHilloin of Hit two left hand MtovOM 
UH mien the gas valves JuhI uImivi tlu in are tloued 
the valvi's tsuurolling tlm kniokestm Uh aio dostd, and 
the Ml his ojienlng to Hie hot blast pijieH are tijan 
In hnlng out tlu tiirv plant, It was puNsltiU lo until 
I/e all the [last exiHitime In Hu stmt indlisti v and 
♦ fTifl largi tionomkN ( hlef among them Is tlu iitlll 
/alkm of the blast furnact gnse« for raising Hfeim In 
biHnks of bolltrs In oih rating gas inglntn foi run 
ning Hu fiirmue hlowtPH, and oHu r gas tngiius for 
o|Miating gtiuialors km the Mipply o power uml light 
nnd loi ilu vast Uuiv plant TIuh will Im some imong 


— 1 whkh Ih HUlweqaently 

retlucetl In tlie BtHue- 

» of gfw genemted in the blRst 

^ thoiio gns^s ATT used to heat 

nuinm of the blowei hou%e And i. * 

er sUtlon In thrw two housM Watet frORl (vaSO* 

horsepower «m* engines line in AifShipS 

CT I^E cruising radius 

of alrshlpH HUt h 
Hie gnat navy dlr- 
I Iglhle Shenandoah ’ 

/'"'sj 1 srentlj In- 

cicuKCd In the light of 
'*** ‘n'ratl.m no« .ip- 
«*<«*« prDuchlnK lomplalon 

cmttpufpMt as the result of inontli^t 

of Htudv bv the gov 

dry t rument h ucronoutk ul 

and flcicntllh ext>erts. 
Tlie devlci mukeM It 
jMWHibU for the ship to bum up itn Htorc of ganollne 
without loHH of w tight and wit hour Im reuse of buoi 
aniy This will result In tlu Having of manv llioviHands 
of dollaiH wortli of eviienslvp helium gas Hiat IlftH the 
ship and whh h otherwlHt' would have to lie n least d and 
WHfeted to ktsp It from rising tti dangerous helghtH 
tfUMofini U tomiKistd of ratluin and hvdiogtn When 
humid tlu produits art curlsm dIovUIo, tarlHin mon 
t vide and waltr vapor The first two guises OMcniit Ihe 
last Is tondenstd Slni e gas^dlne hhiuIicn more than 
lliH'e tliiu'H Us wilglit of ovvgm for tomplete combus- 
tion and since abmil a third of Huil goes to form water, 
Ha weight of the eondenstd watci Ih somnwhat greater 
than that of the original guHollne TUIh keeps the weight 
of the airsliip (onHtrini and makcH unmeeKsarv u loss 


i s( apt of Hu funiate gani s 

Tlu luinmt nmt sluikd Is kip' going t untinuouslv 
night Mild ft i\ mmiHi h\ nmnlh and viurlu veai until 
H pull s Ih ( i>mi m 1 1 ssjirv Huh mh furnm i h whkh 
have a Hs iiid fd Ht \ i I a! M Ml s c<in|linious (>i>ei ntlon T lu 
drawing on Hu o|i|rii'-li( pa,^t and ilu k vt whlfh u 
tompanks It (\pliln vttv (kailv tlu o)m tuHon of Hu 
fumiuts ind Hu pHH<s> bv whhh the Iron Is stpar 
alitl fiom Hu OH and <olltitid at Hu bottom of the 


our readits who Hkt tlu writer, itmnubti Hu lime 
when n<» alttmpi was inad< to Havt tht tnormons and 
valuahh volunuH t)f gas wlikti iwairMl out tif tlu to[> 
of the blast fumuH s | lip first atteinitl lo save part 
of tbfse g iHes was to bum them uiuh nieatli steam 
boilers and su tire jMiwer for tlu ofieratlon of the blow 
1 rs < tr bv steam engdne^*. The latent development Is 
ilml tnnlMl tint at Huiy Tlu diagiam whhh wi pre- 
s*iu glMH Hu dlKtrlhutlon now made of the fumiu'e 


fif tlu lifting gag whhh lurotofore huK been u feature 
of long ttIghtH In an airship without the condensing 
divke, the iraft gmwH lighter as tlu voyage progresuea 
t wing to the v'onsumpHon of the Ihiuld fuel Thin re- 
sulta In the airship s rising higher and lilgher until in 
Hie intmut of nafetj Home of the biiovant gas has to be 
liberated Thin reduces the reaerve buoyanev If unfav- 
orable londitlons are meU and m curtails the length 
of nights 


fumiu t I lu air foi ( omlaistlon Is liurodmi d at 
tlu lioHoin oi tlu luinattH thiongh a Herh s of water 
HHihd tuviris whhh inter Ha funince mar th* top 
of the lu nth An enormous nuanlltv ol air N rffiulred 
foreadi furnuH and Hits in supplhd hv hiui blowing 
engines located at a dlstann from tlu famaHs The 
air entiTH at an averagi presHure of IS tKiundH per 
sfpian Imh 

'I ho hot fumau gases are led bv a lurgi pliie from 
Hu tffp of the funiats lntf> a duHt futihtr and nftir 
Im Ing (Iiannl In a waslur Hu v are letl through the 
hot stoves, of which then are four to each furnace, ns 
shown In our wash drawing and in the line drawing 
on this page The stoveB are cvlindrleal plate-steel 
Hiruetures (ntlrdj flileil with n honovnunb of firebrick 


gusts, of whldi thf twdve fumaet's at (Jurv produce 
fiery kaur -l(i lOOdO*) < ublr feet (if this total amount 
fid jier lent Is usul In heating the hot stove's The Bteiim 
IMiwir plant useH 7 |x r c»nt The primary woshors 
for the hot hlnst Mtovt*M and Hit secondarv wnsliers to 
di an Hu gas again lu fore II goen to the gaw holders 
uses S'! |Kr iint of tlu g«» Tlien the grt at blowing 
(nglnes use 15 per lenl, and the remaining 45 per 
cent Is available for running the gns eiiginoB in the 
olrttrlo iHiwer stnllon The gas as purified has on 
average heat value of yo Rrlttrii thennal units per ruble 
fottf and if Ih estlmatid that two and one-half times as 
much power enn lie derived from n given (luanitty of 
gns with gas engines as con be secured with boiler* nnd 
Ktenm engines The hlnst furnace gns serves to operate 


Airships of the future equipped with the conipenso- 
tlng water cbndensaHon device will be able to mrry up 
fuel In quantity onlj limited by the buoyanev of the 
craft and the requIrenientM of space, and will bo able to 
burn It without releasing u com(»ensfltIng quantity of 
the prvrloUH helium gas 

Water condensation apparatus will be Installed on 
the "Shenandoah,*’ formerly the before long 

flights through the polar r^ons or elsewhere are at- 
tempted, according to present plana of the government 
experts. If the airship of commerdnl type the «ZR*8,” 
which la now being built for the United States by the 
German government, Is successfully delivered to this 
country, It also wrIU be equipped with the new In 
vent Ion 




TYPICAL MODERN BLAST FURNACE GROUP. SHOWING THE BLAST FURNACE, IN SECnON. WTTH ITS SET OF FOUR HOT-BLAST STOVES 
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UU February Issue carrlerj a sum make on her threat ot six months ago to mifr are equally poiltlve that the medium may rendered 
niury of the c<»ncluHlons remhed to for libel completely Inunohlle without the slightest preindlce th 

that date In our In\e«tlgaiion of thf much for Mrs Y Just a word of humorous hath any nutterlallsing powers whUh he may posseMt^^ With 

eld rronle reiH tlonHt»f Ahnims Phis fire from Mrs. TouiMm, the medium who "ran <iut on our best resiwjcts to the proponents of both these theo- 

wuH whollj In order All electronh us at the last truitnenl According to advertisements Ih are unable to find the slightest JustthcaUon fhr 

prattitlonfrH iih doing the wime the Chicago papers, doing business at the o|d « < ft||||eiltegorlcaKopinlon on the pplntf Which We befleW 

thing In HubstmulHlK the name way stnni^'phone for on ap^ntment At the end of ^ cmd he setUed only by if'jieihilne p^terlgRa- 

The nucHtion of persfinatt" fraud three-inch irfsertlon Is found a word of warning to the Ing medium (we assume fbi* tlNVpUrpoM q| Urg^nBOt 

enters so slightly that eoncluslunH faithful 'Pay no nUtntlon to false stoiiee of Jealous tlmt there Is suc^A and trytn^t qnt. 

draun from exporhiients wUh one disdpio of Abrams pe<)plc or pnffllcuthms Mrs, Tomtsms seames In New We were qulhlH^re of the obj^loos, from 
may fairly b< chnri^ed or credited agaln-jr another Hut York were great triuinpho. Proofs on Hie In our free side and from the other to thff^Jbrocedure Wjtldh we 

4n the ps\chk d<ld, each imKlIum Is an indeiiendent reading room" adopted In our four sittings wltS^Pecoraro Had^ we 

prohhin \Mdlt a slngU Niueessful demonstration would Ho that's what’s the matter with us — were Jeolous! had r-omplete frwdom of action, we should have adopted 
be Hunhient \i\ show that (he ol>Jwtl\e piipnomenn of Perhaps, some day we shall seek a cure In Mrs. Torn* many of the devices whlth are suggested by onr corM- 
pHy4 hlsni o<<iir, one would n large nnnil>er of wms free reading room pondrmts and many which they do not appear to have 

[srlintniH wlih a largi nuiaWr of fniuduhuit ojjoraforN < nndng down to the Pecoraro cg^, we must present thought of We should have tried the e/ffltt of sub- 
cu\(rlng a wldq rjmg( of pin nomeua and imlutllng no an allh! for Dr Veerhlo We statOT that Ifi Nino won stifutlng fine sewing thread for tloyta^ and wires, 

doubtful raws whptt\(r befoie one wouhl l>e justIHeil our money. Dr Vot^hlo expected !o l)e the beneflclary We should have tried the effect of the medium 

In drawing a negative londoNluu This was baseil upon Dr Yeochlo's remarks to a A^etr In his plat^ with sticking plaster, ^ We should have 

Nevirtlabss, It 1 m posKlbU to rt\lew In some wense >orJfc Times reporter made in our offlet and In the tried the effect of a wire and of a texflle be- 

what our psyihU ln^eKt1^a(orH ha\e ac*comi>llHlu d In prestuu-e of meinht rs of our staff Dr \oih hi o reminds tween him and the apiuiratus, W# should have tried 

llfictn niiintliH, and to iauk< from tialr txi>eritmeH a us that this Intcrtlew was given In Ninos presence, the affect of handcuffing him to his chair We slthuld 

U\\ rraiurkM of gemrul appllt uhllltv But llrst we must and was punctuatt*d bv ccmversatlon in ItiilUm between have tried the effect of putting lilm Inside a muslin 

Ul'*iHis4 of a few loose endH from our luttst cases lilmaelf and tlio modli^ He grants Hint hr turned to bug nnd smeuring the apparatus with black cold-cream 

<>ur brief agulnft Mrs Y Hu Hower writing lady, as the rejMirter and said ‘*1 have won the money, and (made so b> addition of larop-hlnck— rendering It a 

glv«n In ogr fJecember Issue was c<m\lmlng enough to I ^nt It ’ but he Ktntes that he wum translating what fearful Ad wondtrful mess) , the expectation would 

most ruiders, but of tours* then wen tlu>se preimrcd Nino imd just said to him Dr Vtcchlo feels that tlie thwi be that If the phenom^a are genuine the flu^rs 
tt> aimnd or relect it Dne (kf thene was would be mainly In the medium inlide 

the bag whereas trthey were done by nor- 
mal use of his liands through the fabric 
of the bag, these amejM^uid be entirely 
on the outsldc^f ^)ip8ag And we obonld 
have tried a I* of otherthlugs which \ko 
do not conskl^ Jt expedient io put down 
In black and at this stage of the 


One always coiM to the place where one 
must chq^ the abandonmmt of 

the conditions j^^lifch one f ould desire^ and 
alantidemment the entire InxesUgaUon 
With Nino wf came to this point early 
and often, whenever any proposal was 
advftnce<l to vary 
those to whUh the 

In his routine slttlnga^wlth his friends. 
If we had felt i^lRiposslblti to proceed 
without the deslrcMl conditions, we sliould 
not, of courw have waived them But 
the saoifi^ of these condttl^s Involved 
merely ohf own Inconvralence and a ce^ 

rtn In (,iK»d fnlih As ti *»r nil this w anioimt (ft pretislonof procedrfre, all 

sii Aitlmr now h(u(*s In (lie c<tlvimns nf f Ufht tlmt statement as publlshcMl reflects strloush upon him and heoessurv information to determine the choMCter of the 

his (huibtH arc n-sohul anil that ui are mtlniv Jm^tl though wc ure Inclined to think that at its wf)rst It* munlfestatione could be obtained In theVay we ob- 

Ihd in onr *on(ln 9 ionH and t*) ns lu wriiis in part would merely ludUuie that Nino in a sfjri of tulncd It ^ ^ 

I tun fnned (o tiu comluslnn thui >mir Judguuni the dcators wc are very glad to present this iii(g|& Fflrther sittings, however, riiArding whlt^h we ex- 
has Usm tstrnvt I am hound to ml tis csuinsel for thi tnllou pressed a provisional willingness, arf flo^fetlMng elaa, 

dtp net UN far as I hon*NlB ran hut I am equally At other iwlnts In our etorj, we crltlil/^d Dr Vec- There will obviously be no {ffoift^at all In slttbig some 
bound to mlinit It when I Hnd (hat the case U Inde- chio'N rondml where we felt that such criticism was In more with the same old slRy arvongement of Nino’s 

fitiKlhh I am now (.ratcfii! to vnur Oonuidtlw* for order Dr Vecchio InHlKts that he Is a wlentlst and an arms and hands. Dr Vecchlo falls to see this, falls to 

linvluk iNpoMfi a wrong one T Iioih u right one may Investlgn tor, Interested only in the truth On** present at understand the necessities %f>*clenilflc Investlgutloni 

«‘mne \mn wn\ the Meances and not having heard this wtadd eeriainly fulls to realize that In the end thefeveatlgators must 

Sir Arthur han lasn au iiMcil of blind <redullt\ His lake him for a ven ikMvb protag^mlst t*f the medium have their way or abandon the matter He talks and 

own riiai lu t( ri/iidon of IdM altitude um that of volun Hut w© are prepared to believe, mid In fact we have at writ^ only of the conditions under whttdi he will 

to* I < ounM ! for Hu (Ufiiui w III 1 mi sudich nt r* f^|tttlon all l>ellHn d that thiti IncoUMlntwiov between “allow” us furthef sittings. So we have very definitely 

*>f this and (onqjUti Justitlcatloii for his HlownosH to speech traduction U mi intentional on the doctor’s port told him that there won't he farther sittings with Nino, 

uro*pt til* li\potiu*MiH of fraud In aiij ghtn < ase nnd He feels that our anfnvorable cviaincntM upon hU be- that this Chapter la closed. ^ 

his casern* ss to that tvtrv ii*)SHil>k ground <if ha^lor might l»e taken hj opr renderH ns an attack up- If one examinee our experience of the past fifteen 
doulu be ii»orow^,ldy ibrtshtHl *wvr UU Miat*ment Id on hU good faith so we hnaten to repudiate any such months In search of a generalisation, one must be struck 

thlM C1I9* ought to (lUiM)Kc of all excuse for failure InUnt We had no Idea whatever of charging him lylth bv the lack of quality in the medloms who have come 

proiM rl\ to uiipnds*? «>ur L^ld^'n(■e against Mth Y anMhlng mor© rwrloua than extremely poor Judgment forward “Mr X” was unknown outride the seettom 

We Npn lid III* HO factM uiHin ilu rword with no de* On the Pcrornro (nse we have had more commeiA of PcnnsyJvulila In which he was opera^g. “Mis T” 

sir© to hnruNs Mtm Y hrft Mlinpl\ 1 h*< ausc Hhe drive** from our reader#* than on any other and this comment Is fairly well known In spiritist drcles te t|^ Iwdl* 

us to It Du fit* apiwaram* of Sir Aithurt* long cri- is nlnuwt evenly hnlan<-ed Half of those who wrl# West, If only because of her convlcttOQ vmd expalslan 

tiqui of our findings and UHiip, thN as her Mole text the blame us for not Ding Nino up tighter and the other as a fraud some yedrs ngo, but her name tueunt noth- 

Indv ’(ludUng*d us to grunt a review of her <aKe be- half blame us equallv for ha\lng tied him wi tightly Ing to the gmeval public Neither did Nlfto Pocoraro’s? 
fore H Ctuiindttce whirh should l)t chosen In Iialf hv Presumablj this would Indicate that the way we did afid from the flplritualtat viewpoint his work 1« very 

herself and should sit in her lajuu city She has used It was approximately right, but even »o, a few words crude. Mr«. Tottwa has some place In t4ia public mind, 

tals olmllimge as a imnnh of g< ttlng her uamvimd ours of explnuation here are In order but not one ofJ^Mch ihasia Ukely t6 booj^ 

lu tin puisrs and mIu prninlm m in the iveni that we Those who writf letters to US ou this subject are Compare tHbsi painea with tbooe of Wllllfun HofW 
de* line or Ignore It to go still further In this dlmthm blessed with n fund of positive Information which the and Kvan Powell, of l^raa fillbqt OAd tjHJ Bofaiieldftr 
We regard ^Ir Arthtir’H atn ptaiu-e of our original ver- researcher may well en^^v The one group state cate- bcotbera, Of Hrto and IDUiklf Of Ada BeMOttOt 

dirt ns a (Mimplcte ansyMr (*» this ‘ oh alien gt and take gorlcallv that the rantertnUzlng medUim must have and Mrs Wriedt and fhe^Ottooiui. Plainly the 

tills means of making plnln tin futts In the ra#*© If o decent degree of freedom within his bonds, or the dinma” who have come ntfofa ua ai^ fkf frtfli^*tfie 

Mrs Y wanU redretw, we fear that abe will have to materialising rdTces are absolutely Inhibited. The other ^ (CtmtUimA <m iMrM 


conditions from 
medium Is uccustomod 


gama 

^ One never hrfs absolute freedom of ac- 
tion in dealing iMtb a medium, howeier. 


Sip Arlhiii fkiniiii I>o( 1© Th( oh\louM Im 
|H)SMlhllU> of Melting down on th* print* d 
imti evert Inst <hdull left Sir Arthur wHIi 
out ctrtain fuciH whhh turnul out to la 
of essintlat iHailng ut>on tlie tiueNtlons 
whhh iirrmo In lih mind JItnc* h* foiiml 
*aip r*i>*^rl in Home r**Mpe<tH ln*‘*anpi* t* In 
otherN u hit self (ontiadh toi > ind h* Mr 
that our pr*>ridurr and iM.rliaps also our 
(‘oIUIuhIoiim hail in some |Silnts Violuted 
couiimtn M< hKe 

One al\\a^H exi»ects Sir Arthur to make 
his opInionM atanh knowu and thin he 
did wliii *riHqm» In the N*ir 

1 orA Jiwts and In / if/fit (la liondon splr 
llitnllslh w<Hkl\ UN will aw hv dlutt isvp 
re*<iMaid( lU'c H* ]>lv ing to th* jaintvdtom 
iu*ntM In pilnt and to thi dirwi lettci In 
kind w* wore ahk to Hupehment Sir 
\iihurs Kiiowkdn of tin dihi and lu 
IdiUHeTir unnntiad data of Uarlng K1 
nnll\ th( uudtum wiih ho Jll udvlstsl hh to 
write Io him niaklnj. staliinentM wlilih 
uniNt n*S4NSiiriI\ h* falMi if w( ouisehvH 


T'r HAS been a matter of severe dioappoinUnent to us 
that, to date, our payehie ipvesUgation haa attracted^ 
only mediunu who have turned out to be of small* 
genumenesa or none at all. In order that there may be 
no material obstacle m the way of participation by any 
medium of high caliber, we now make ihi% offer. To 
any such mcnlium we will ^ure passage to New York, 
maintenance here for the necessary period, and passage 
home; and in the event tMt the medium accepting this 
offer fails to win our $2500 award, the money thus dis- 
bursed need not be repaid. The offer applies to the 
mediums Hope, Powell, Kluski, Erto, Willy and Radi 
Schneider, “Stella Fran Silbert, Mrs. Deane, Miss 
nesiniiet, Mrs. Wriedt, ahd Jonson; as well as to any 
unnamed medium who proves worthy of consideration. 
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A T j lw m n . ot EecmAiJIliiuiplioiu ^ ilrumoiv 

^ " Sir Z ^«nC-r«.poaary^ 

\ purports iMPf tile lurffeNt ‘ and most ^ TUe 
VV^|Mr«rfut rertecOT* teUsicope'^ln Europ® has Wltoildln^r 
(eni|||p^ coOHtracted by the Ketss ftiiii of Jenu Cler ^n^lo the 

teit installed ut one uf the prlmlpal Uenuhu r^aed ald< 

obe^fwiiorlear that of Pfru BaMsberJt noir Htriia tag th^ tel 

Ihia i* sorroimded a huK 04 t|UtM> 1 u thirteen meters in all dlrectW 

intenul dJjUpotcr, lotntinK roond Its hxIh and (oiupris- 
ina ft slfft Aree meters ^ilde Apart from the principal 
mirror ^JtSO mtUliuetera In diameter, (lure an two rpfiK i»j>e 
auylUary mirrors used altemutelv, nmirdtng us tlie I whose i 

teleeco^ Is employed either on the ^ewton or on tJ^e h> engines i 

Oussegrain system, the focal distance hclnv 8 4 meters lonuanco c 

m the former case and 24 ineters In tlfe lutttr Pro murkiilile n 

xlslqia U K^de and photographic ubHeryatlon iintfer Idool 

as well A# Asr ^^hen inoui 

Thljl^Si^a^ mirror use® Ne\v!<»n Bvstein \iu>lng coi 

Is to the front end and Into tnA^ls of the iuIk* < k ko thu 
h> iniw^ of two stMilf* iMUids in Its Interior This is a in oOtclenr 

plaii^nqSfrpr of ell^lcui outline <40(1 x onwt ciono 

lueters), the lltltnR and attachment of which wKh a tluor\ and 

spheflcal balancing weight Is visible In the second pic- 1 h^ ^iiro 

tore Mow to its 1 nuW 

When (itTanged on the Newton system for plioto with I he w 
eraphlc work, thf^^adapter Is tltted with cross-slide and to the oiiti 
two speclrose(4Nv'*thua allowing the daily motion of foro-undafi 
the Instrument to be (hocked most aocurnttU This proiKlUr !• 
front dtd of the tube can lie Imparted anv rotathm ( f the iilm 
immd Its axis by nauins of a hand wheel vlsihle at the fn(tst)ieTo 


s^rum(iif|. There Is also a mectiunMlt fine adjustment 
indepenwmt of th# other and hlroply Actuated hv meivn** 
of a hand wheel i '' 

♦ rerttsflDg ttltstoiH In Htted a donhle svatem 

vi^ipildlng and halandag nxes i^ie iHihmclng axes 
imiiiilc the movable parih (f the telescope to he ar 
ranged gldeways to the stitimarv <olunio thu>« allow 
li^ tb^ telew ojH tube freenewa of motion In 

all dlrectlolis 

Shrouding the Propeller 

T he Often type if Stuw Iiojiellt^r Is an Instrument 
whose principles of d mji have long lieen known 
b> engineers i(»dnv li Is p ssible to pndbi the jier 
lonuanco of a correcllv d si^n^ oian sertw with rt 
ftiarkiilde aisiiruLV, piovld'^l ite perfoiuiann N mndt 
untjpr Ideal or latipmton » ndttIon|«. Rmh a progiHler 
when mounted on a sIil) ml sent to wa mevts wlili 
vaivlng condiHons of wi rl (onalantly varNlng draft 
( (( KO that It usually bis n »*h necesaan at sona loss 
In effl(.lenrj to use a I\im if propeller whlih Is the 
imwi tionomlcal cimiitronlsi Mween the dli tales of 
tiuorv and of pracllt'e 

The siirouded prijMlUi Ins been dealjtnid uiiijrdliig 
to Its I ngltsh maniifai tUK I to make ItsowTi < mditlons 
with the watir Iht shr ml mnslsts of a hand !1 m d 
to the outer end of" iht hlndis, and this band ban a 
foro-und aft taisr so that tlu eitreain prodmnl h\ tht 
pn^iKlUr is conflned In addition the working pllth 
(f the liladis Intiiasis Owing to thesi two 

fnitstlieic Is H M gubi) tu (hi it Ion In thi slnmn art id 



The shrouded propeller, which thrown all the water 
directly astern, without any divergence nr centnfugal 
action 

U St b\ Its surfiui fih ti m \notJui ( hjwllon fre- 
(panilv nitsid Lk that tta shioud should Ih Hved with 
the pntHihr rotating within it Hut nmh an arrange- 
ment would 1)1. unnound IndruiUiaHv in im mu of 
i\iissl\( ( ddv h MSI K In pUKihi l! has l>e*n found 




.v. . / 










Left The doabU lystan SkldthK ^nd bidiinrmc sxe* < enUfr Thr auxiliary mlrmr at the fnnt vhtn the trlratopi. U u«si wUh thL Nfwtinbin nrranmmont itvahl Tht ia.1 up Tor | h aosnwhle 

work flhowinft the adapter with lla rn»a»-alUio and Iw apirt ■omopc* 

Three views of Gernuiny’s newest and largest telescope, an ail around astronomical tool of unusually wide range 

a 


underside of tlip tebHiot*^* mnhllng Hu adapter 

arrangement and the Kcaiiher of 100 mlllimilirs ojicn ^ 
Ing Hltunled nliove to l>e roadlh attnlncd bv the nlh 
server Flecti^al button switches visible to the left 
of the udnptvyr controKJsbt^ adjiisimeut of tlu In 



WmAw |Mli in tlw OMfoa Inabtr wnpf 


uixm A t>|)lcul oiun pioiielhr with u shroud lUieil lo 
It would noriimbtltuti a satisfactory pnipeller It 
would In' HO laige that It wi iild overload the engine 
ihe shrouded pn jailer usualU Mng made 10 to I") per 
isnt smaller In Us determining propoithms than an 
oi)en Hcnw fur tin smiu installation Again Kuih a 
proi>elUr would lose inuih if its effltleni'v It Is stated 
that the shroud of the ni w pKpeller takes the place of 
the* Burfiuv of teailng and ’dies whUh In the usual 
screw surrounds tin stJcim of watir dinsth ai ted 
ui>on 

riie distinguishing fcatun f thla shrouded siiew Is 
that it lunsiH all the watu aiteil uiMin to lie thrust 
astern InHtiad of In a dhii^mt direction <Ji« latter 
effect being due to ii iintrlfugil foN*e This jmfmludK 
ihe subject of slip mid It Is staterl that rt proiKlbr 
whose advance through a solid nut would l>e about om 
and a quaiter timcM that of tlu aitual forward advanie 
of the sldp is ginerilh sijciklng more ettUlint ilnn 
one with less ‘slip In thW Hcnw the Hhrouded pro- 
paUer Is loss wasteful In attaining the requisite value 
oRllp than are upon wrewR 
Ifnolher advantage of the filiroudod propelUr is ivl 
dent when working under \»i\ shallow conditions foi 
it la very much lens likih P break water than th. 
open acraw It also divehijs the toerlta of the broad 
tipiied blade without Im Hiring vibration It oh\)ntes 
‘squatting at the stem and Unvaa n relatlveh smooth 
propeller wake the hit in Ulng a ver\ vnlnnhle at 
tribute In the case of vesm Is opemtlng In canals an 1 
other waterways of rest rU ted urea 
Tlie commonest ohjecthn to the shrouded propilhr 
Is that the shroud octashms Increased frlitlon dm to 
its deng However It Is claimed that* cnnsiderubly 
more tueful effect is produced by the shroud than Is 


tliai IC anv fs lid objects it uk 1 1*< in t >o I trgi to go* 
ihn ulm the oinnlng tlav an ilirnwn off In nliort 
In dinting thiM blistions the pnM f (f tin ptoiH^llcr 
Is In the piopuNon and tht shioii led projK lU r Is 
staled If havi |i(dmsd (owing iiKiilts Ihi jier cent 
lietter limn thow ntlalmd wltli tin best oihu proT»ilhr 
avullahh 

Wooden Rails Where Wood is Plentiful 

F lltlMI It (ontliiuailni of tlu ruiniir that (hens 
nothing mw midn the ?.un lomes to us ( ut of tlic 
W(M)ls (f Ortg n A liiigi liiinta ring ((m-ini in tlu 
intirlor of this Siul* minliing hliut lim i tgging rail 
r iudH a innpor ir\ niMiiu in i rulhir Iflx nil stub 
laid ililw down UHing wih dsn i ilK 1 or thlM imrjHaie 
hig plankH hI\ Int lie^ sqii ui win (inpht^id and the 
lura wen isjulpiad with s Ibl i ulibt r tired wiuH*ls the 
tiange fffen Ih Ing ohtaimd hv a Hepanili fnm r wheel, 
of largi r dlaim lei and flat surfan boiled to the wheel 
that htarM iiixtn tin lip (if Ha rail We git tin Im- 
prcHwl HI from Hu pUiuu In thi llrnt rolunm that theoc 
Iniur rnenihciH d> n r rnu b the iixh at all ovnlaptilng 
tlu main wluiN ninth bv a sudlditit nut gin to tarry 
Hu 1 m IlH bat if HiIh wc an n t u i f itn Our Intro 
duitor> ininrk arl*^ fr<an the fiut that Hu \nv AtkI 
I lilri ads iMPk In* tht davs wbni Stejilienson and his 
c( ntnuiHij arleH were mopKivlng with the Mnim engine 
mu( h as OWh and Ilavnes and otbnx vou uionkevlng 
with tlu gas engine In the eailv nlneitiH wne laid 
with wdwUn ralN- md tlu v wnmi iiu vlxindi 
square rnilK Other In fact the wimmIioi rail ptes right 
iMiik to the du\« whin Tin pn^sint font Hon of ilie 
liKsanollve WHK dlw hargi d hv the luimhlt mule Its use 
in the Oregon wikkIh Im Hien fore a rtverslon of much 
interent 
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Bow view of **ZIl 3/’ now near completion, which will fly Stern of the ihip* ahowlnic strong construction of the fins. **ZR S*' is to be used purely for pM- 
from G* rniany to America this spring senger and light freight service 


Largest and Fastest of the Zeppelins 

New German-Built Airship for the Navy, Soon to Set Sail for the United States 


IIIKUU N now uppnuM lilu^ eoiuphtlon nt 

T the woikM of the /ppjiolln ( oiiipnnv at 
h riedrh liHlinfeu an airship, knoNsn for 
thi prestnl an ‘L Z 126 which Ih to 1)0* 
come the proi»eily of tlu United States as 

— I pm-t yf npanitlon puyments The 

8hlp huK been built to the limit of sl/e lmiM)sed by the 
Allies, that Ih to saj, It Is lait !o ixoecd In sljse tho 
largest of tho Zopi»eIljnK built during the war Although 
the lines of the ship are similar to thosi of the latest 
wartitno Zopitelins It contains some niodlhcatlonH Hug- 
gested by the ojieratlon of two passenger ships the 
lloilenstH! ’ and NordHtem whkh were hullt and 


truli beaurlfni obJ«‘ct The most striking novelty at 
lefiHt to tlu AnierUans who have men the inllltnr^ air 
ships “R 14 and * Shenandoah, Is the large pa^Henger 
and navigator car whhh Is attiiched to the underside 
of tho lujU some 90 feet from the extreme point of the 
bow 

Unlike the cars of the two airships above mentioned 
wlihh are supiiortcH] some dlMtance from the hull by 
struts and wire cables, the framing of this car Is 
riveted or pinned directly to the framing of the ship 
and therefore niaj In» considered as forming an Inte- 
fcral part ttf the main structure We present an en 
Inrgid plan and a longitudinal swlhm of this ear, 


nu^t on tlu right is the radio room, which is entered 
by H door (MinntMilng with tluf ua\igHitng room Astern 
on either side of the passagewav are the seating ar 
mngeinent!^ for passengers, whicli are generally similar 
to those found in a l^llnmn car The seats are so 
arranged that tliey can l)e made up to provide upper 
and lower berths and there are curtains which can bo 
drawn to provide the necessary privacy for each com 
partment Abaft this se<ilon and shot off from It by 
a doorway are several toilet rooms, while on tho oppo* 
site side of the passage Is a buffet, kitchen, etc 
car Im lieuttd bv means of a pro|)eller-driven dynamo 
carried on a hinged si nit, which Is lowered when the 


o|>ernted In Gennim> after the Analstli'^ 
largest airship In existence It has a ca- 
pacity of 2 472 IKK) cubh feet of gas tlu 
length over all Is OTiO feet and the dlain 
eter amidships Is 90 feet One of Ihe con 
dttions lrn|)useil b\ the AIUt*s wlun thin 
ship WHS turned over, was that she slmuld 
not tie used for war purposes Heme she 
win be delivered to our Navy Department 
with the understanding that she will be* 
used only for I be dt \ t lopmont of fsim 
merrlal n\ Intlon and in exja rlnu nta 1 
work to promote the gomral advanrenunt 


It Is the which Is about 76 feet In length bv 17 feet In width heating of ilie car Is necessary, and mn be drawn up 

against the body of the car and out of the 
wav of the alrstrenm when beat U not 
required 

Mhe motive power of the new alilp Is 
the largest ever Installed In an alrtthlp, 
and It eonslsts of five 12 cylinder, May 
bach engines spcctollv designed for air- 
shit) service Knch engine Is carried In 
A comparison of the outlines of the **SKcnandoah” (dotted lines) and ‘*ZR-3” enclosed and streamlined car 

(full lines) “Shenandoah” measures feet by 680 feet “ZR-3” is 90 feet ^ them ore mounted on opposite 

by 65S feet tbe fifth Is carried 

aft linmevllatelv below tlie keel Each 



nf airship c<jri>»tnullnn anil navi),atlon 
To enubk our readers to JndM for tluniselvcs the 
dlffereju-e In the siw and fona of the two ships we 
present n drawing In which the profile tif one ship Is 
placed over that of Hu ollur, Shenandoah luring 
Mliuwn in dotted llius and the new shli) In full lines 
It will be nothvHl tbat tlu new Hhli> Is of blunter form, 


at Its laiM^^t dlimuter It D strongly constructed of 
built up aluinlnniu girders similar to ihose uwhI In tlie 
main liull and thc'W girders are rtgldly attached to the 
nuiln and Hec<mdMpy frames of Ihe ship Forward In ^ 
tlu bow of the car Is the Captains cabin or navigating 
room, whose Interior rertembh*H somewhat that of the 
uiniiol tar of tlu “Shenandoah, us shown In our 


motor develops 400 brake horsepower at 1400 revolu- 
tions per minute, giving a total 2000 horsepower 
for the ship The engines can b<^ ^versed, and the 
reversing and starting gears are both ot)erated by coin 
presseil air The Maybach motor achieved a great rup- 
utatlon during the war and the experience thus gained 
has lieen lDCf>nK>raled In the present motors, which 


and Is more comidetelv Htruimllned that Is to say there Fobiuiny hsm Forward is tin slwrlng wheel with the differ from the war motors chiefly in their ruggedneea 
Is no section of tlu bull wlun ihe luill Is not curved, cf>inpHss In front The elevator control Is lo the left, and strength All motors are directly connected to the 


ihe Btroamllne form lunnlng unbroki^ fnun stem to and on the opposite side Is u chart table Passing pror»eller The notable difference from the war type Is 

klem Whe Is 24 fut shorter tlmn tlie “Shonand»mh” through a dfK>r In the after bulkhead of this compnrt that, here vve have twelve cylinders arranged in 

Nut is larger In dinmeit i bv 11% fwt The fins and ineut, one enters a <'entrfll passageway which leads V form Each cylinder has one Inlet valve, two exhaust 


virtltul and horizontal niddt rs an pinevd 
further forward, and their construction Is 
noiIc*enblv more rigid 
The framework of tht new ship Is siml 
la I to that of the “Slitmindoah' us de- 
Ntrlbed and Illustrated In our Fehruarv 
iNMiie, and the material of constnictlon Is 
an aluminum nllov soniowimt slinllur to 
Hu. dnrahiinlti of w hl( b tlu “Miennndoah ^ 
Ik hunt The pohgonnl frames have 24 
sldcH and the wboU skeleton lonwlsts of 
ulKmatc main fraim's with liUermetilntn 
s\ihnrdlnatt frames Tho main frames 
are hru(ed with wire oiibles am^lhev an 
tied together wlDt Hu usual longftndlnnl 
»,lrders The outside covering of the hull 
(sinslsts of H cotton falirlt whose thick 
iu*Hs varies accordlnc lo the stresses nt 
the particular part of the hull where It Is 
(inpiove<l, and It Is “prwfed with several 
coatings so as to give U a smooth surface 
Tlie tmint used contains a certain amount 
of aluminum [Kvwder which serves to give 
the hull tlie dull glistening effect that 
renders an airship when aloft suth a 


pvlatlv<lv thrniigli (he full length of the iiir The first rompart valves and two KfmPk plugs There are four Maybach 



Plan and section of the car containing the pilot house and the^passengef 

accommodation 


carburetors carried between the two rows 
of cvllndern Boch magnetos are used, and 
the Ignition works In either direction of 
rotation Tlie engines are started by com- 
pressed air, and It Is claimed that a 
large storting movement Is secured on a 
verv small consumption of air 
The fuel tanks are divided Into working 
and storage tanks, the former feeding by 
gravity The storage tonka can cajgry a 
total of 17 tons of fuel* For the Journey 
from XJennany across the Atlantic to 
America, 30 additional tanks are being 
I)rovlded, 

The accommodatioas for the oflioers and 
include a cabin for the Donraiander, 
sleepUit cabins for tbe ofllcers an 
offleers* saloon with dining acetwnoda- 
tione, fdx sleeping cabins ^or the crew, 
two saloons for the crew, and two sets 
of lavatories^ The whole of this Mcotn- 
modation U provided within tW hull 
along the sides of the d^tral corridor 
which runs the full length of tbe ship 
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This view of a itiidRhip section nhows the framinit, the i<y«tcin of winnK »nd 
one of the gen baxH inflated with hydrnaen 


AU of the cooktnK, Uitli for punNongern 
na4 crew, la done electrlcHil>, and U 
should be ndded that In addition to ihe 
ocoommodatlona for o(Bcera and crew con 
Utned within the ship provision Is aWi 
niftde tor bantfuia*, nmlU and cargo In ,>0 
compdHments arrungvHl along the Ipngili 
of tlie central corridor With the baroin 
eter at 700 miii the air and tempera 
tare at 0 degrees Centigrade flie nlr at n 
humidify of 60 degrees, and the vessel 
charged with two and nne-hulf inllllon 
cubic feet of hjdrogen having a Hliocitlt 
gravity relative to air of 0 1 the weight 
and varrjlng eapiicKv of tlie new nlr 
ship, as glvwi bv the bnllders will he as 
follows 

lifting effort, 89 0 tons gitms welKht 
4S5,toiia, useful lift, 1 tons Hjieed at 
fall jwwor, 7^8 tulles ikt hoar normal 
speed, 't engines 67 ndlcs per luuir spetsl 

4 englncH, 62 nines per hour s|hhs 1, n en 
glnea, 'VtndlcH jier liour radian of action 

5 engines full iM»wtr for 46 lanirs 748^1 
miles ntdliiH of aalon at (raising Hr>ecd 
for 78 hours, %121 mile^ 

The Food of ('orals 

A (-'( OUniiVO (o I>r T W t aughan of 
mr U S (hstloglnil Siirv( V, the 
builders of (oral reefs and Islands are en 
tlrely meat ea ling animals In txiierl 
ments (.(tndiicbMl bv him In flic Torliigas 
In the (JuJf of Mexico ('orals |srslst(ntlt 
rvfUHfld a vegelnhle diet Imt even wnhr liens wire nol 
swift enongh to dodge the tentacles of IIk^m camhorous 
creatures 

Tlio living coral I« a hrunf luvl colonv o1 Individuals 
all (smni'cted togeilar and havliii, tbUr soft Isalhs cn 
(used In strong cells I*a(h ludlvidmil Is little more 
limn a Hiouindi, with u mouth surrounded h\ leniarles 
and slieltered In a little (iip (tf the Ihnv sKeUion within 
vrhich the whole ndonv Is entlosod 
Or \auglmn descrllns how wbtu a llttU Ikh f Jobs 
or a small bit of meat, usualU crab lUsU or ilsh was 
offerevl the tentacUN at Ihe outer edge of tin tolonv 
would Is gin to ufutear Then IIk stimulus was Hans 
milted to other nitinbers of iIjp rt>|on^ until lb( snrfjKf 
of the Hitotlmen Imd o|Hme<! out like a laaiitlful llowor 
Tills (onditlon seems t(t IndU de that th( coral colonv 
1 b hungr> and n'uUy to capture food 
0((ralH have special mechanisms Ajr cutdilng food 
Including tentacles (ontalnlng stinging cs Us and dlla, 
or hair like exlcnslons of the outtr Inver of ila soft 
tissue which In rtsisinse to (pertain stimuli !>eat toward 
(he mouth o|K‘nlng and In restsmse to otlu^rs t>oafnwa\ 
from It The onrtr surface also scertps intans )ji 
wldch iHtrtlrlefl of fiMal mav be <inlK»dd(Hl and this 
iiuu us Ik imovihI bv the heal of the cilia eltlar toward 
or away from the mouth 

Many kinds /)f food wen o(jfcre<| the (<»raN 

but they t(M)k onlv animal food, A phee of diatom imat 
was iita(ed on one side of the oral disk Istwein 11a 
tentac lea and the mouth, and a piec-e of crab meal on 
the otlier Invariably (he crab naat was sdzdl and 
swalh»wed whllo the diatoms India ed no n action c\ 
c*ept ultlmab h t(» l>e reiii(>\(sl from tla siirfat f ISo 


Kind of poiilv v»;,i|jibli bod was taken hv anv one 
of th(‘ nuua rows sptsliK in \cs4tl gated 

ANlan Inmgtr Is tmbth sutlKhed the t( ntui U s 
1ra<( and tlu dllarv inollon rtvirses and paitUiis of 
food jn moved awa\ towurd the ontsbh edge of tin 
( olonv 

Vt llu lale <tf upw (Id grtjwth obscrvisl In ilu reifs 
of tia \\»si IndliK ti would take from to 7620 

\<(ttK for lb( fonnarhin of a re* f i*i0 f(H ( tlilck la on( 
of Ila '^jmsUk » \aniln« d vvhlh anotlui e«Mil(l build tlu 
Ilia ihhKniKM of mf in isiKi vtars whlh soim of Ibc 
I'bltU forms gn>\v sill) mon rapidiv and might Udom 
pIlHh as iuU( ii In 1006 v* ais 

Filter-Passers LivinK Beings Smaller Than 
Bacteria 

I T Mceiiud to ilu plomsrs who (Irsl sighted ilie hue 
t( rl (— -thoKi ndntd* fnngl distant fouslUK of (he 
bnukfist muHhriKHii— tlial tluv Imd altalmd ihclr 
MMil and Holt 1 lf( (Huibl not live in narrower <on(ltuK 
^*t (odav vvi hear of llviuj. (nnluicK far sumlhr limn 
im»Kt biuHrla hut »»f (V«n greater Iuiikm ( aiict In (la 
Invoe fliev work (o t)ie lumian rjue To ibis group of 
living imusels has liwn f.i\en tht name of h liter 
piiKstiK and altliough tlu t Imvt bathed rewanh from 
Ihe time of Pavttur to ilu i)ri*wnt, ll vvoiibl sot m tim( 
iiov\ at lea'll wt are U;.lnniiig to undt rsfaud more 
iilHiut them 

Amonb the dlseasoK IslbvtU b> In (uuk^kI by tlum 
nil IliM and mom Impoitant in Its unlvcrsalltv In 
(bun/a but sitmll ik»\ bt <lrot>holda v<arl(t fiver j»nd 
ineiisU K art uNo uinlhulid to tlu sanu group of orgiD 
Ikiuk um an foot and mouth dim asp in the nnliiml 


world and dlstemi>er In dogs Even th& 
plant world HufTeru from them for motalc 
cllseahe in tobacco pUmts Is due to them 
All these dlHeaseu arc verv infe* tlouB— In 
llnltely iiiort ho, for example, than the 
bait! rial dim use tv pboUl fever wlilch can 
onlv be (oulruited h\ <a(ing Infected ma 
terlal or InJctMni, lauteiJa 

rile size of a Alter jmsHcr Ih eiiiphuHlzed 
bv tlu piopirrv from wbUli It has derived 
llK niime — tla i>ower of puHsltig through 
a (lltir Tlu IlKers umd h\ the careful 
bnusewifp to parlfv la r water supply, and 
by tie bai teriologNt lo rid tlu lIuldN With 
wlibh lu vvoik'' of biKloila are of two 
KlmN Ihe Herkefeld flKf r Is made bj 
( omi^resslnb an t nrjli » hit h /insists of 
tlu lUntv HkeUion of a inhromoph plant 
known (IK a diatom-' an earth whU li 
Is uIko UKdl as a tootli pnwihr It has 
Ik-Kd (KtlmulMl (bat pariblis as large os 
a Hvt tliotiHaudib pari of i mlHImefi r Can 
[lass Ihroiigh Ibis flip i In some InNtanoes 
Ilu KiHoiid kind of llliir tlu rhainiter 
land Is madi of uugbtml lairMialn and 
bji>. iDiul) MiialJ* r jVni particle 

wiihh pU'Rsisl through U must bi sniallcr 
than M (winlv ihousaiidth part of a mill! 
im b r 

Jve?v niter pass! r laii |i ihs through » 
Ibikifeld niter souu cun negotiate B 
< hiimberlimd and oiu hm Ihhu demrllied 
— Ilu nr^aiiNia n sfHtnHlble for mosaic 
dlK(‘((m !n tubatco plnn(s whbh Is even 
said lo Ih abh fo dinnm Ihrnitxh gt liltlni 

Flit* r pasHt rs howi \er art not foti small to be seen 
The tronbb Ik that when a tluld sm h as a nasal secre 
tion fntm \ di>g with iIIstimiHr Ik liMikiHl at hv these 
s|s<lal nu aim so mia b Is vi'^lble (bat It N not possible 
to dlstingnlsli ibi fllti r jmss* r from ollur unlmyKirtimt 
pui tl( U K 

I \in a hmtcrhim N not eic^v tt» Identlfv If cMimlned 
In a Klaft of nalure It tmist (Irst l>e stained with 
aniline dvts and tlu anlllru dves tin inm Ives (tnislst 
of rdativelv buM puilliliK Si lining flitc r ptiHsers has 
ihorefm* not pinvnl lu Ipful — tlu piirtbles of dye and 
the organlHins (luiMsehts are loo nearb of (he same 
*^J/e 

Hn the otlur band In dlslcmiKr InfliutiKa and 
rabies, to mention tuilv a few dim n ms* tlu objects W'on 
do not n Ki mbie lau terla Tluv are (ln\ siHH’kw — that 
N (ill (bat < an U salii **f lh*m 

ITow tlun do we know that Haw* little olijetrs are 
alh* * And If aiU* how ran we sure that the\ 

* ins* t he dim as* ^ 

life U alwavK dKIkuIt of dtdnitlon Tlu answer Is 
that ont vrrv sl^nllUant pi*o|Hrrv of Ihlnx matter Is 
Its iK*wer of rtprodmlbm iind that on Hu establlMh 
aunt of Hint fcatur* In llltir passers tla whole theorv 
of their nature ri sts 

If w( * an xrow Hu llliirpassf} lakt a iJav morsel 
of tile growth and glow 11 again ami Usuln on suitable 
soil, w* piove 111 it 11 Is reproiliuliig Its* If am) in aMv* 

\ olplno an Italian s* lenllst has grown Hu (liter passer 
which causes <'*fw fk*v Nogiuhl a Tapjdum Imcterlolo 
gist was Hu llrst to gnwv a tilt* r jiasser In I91d — tlu 
organism ol Infunille iiarahslM 



The ship can emrry 17 tone of fuel Here we eee a doeen of the tanka euepended One of the five engine earn. Kach carries a IZ-^tinder, Maybach engine of 
within the keel atmeture. Thirty extra tanks are provided for the ocean trip 400 horsepower Maximum speed, 75 miles per hour 
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Our Abrams Investigation— rVII 

Queer Adventures and Queer People Met in Our Quest of the £. R. A. Truth 

By Austin C Lescarboura 

Secreuiry of the SaENTiFic American Abronu Investigation Committee 



ISllAldZK If vou will II ilnrkdud nHiiii 
11 !»(»> miked frtun tin* wiilst up Hlandlni, 
in the wiUtr of the room on » pnir of 
(net 111 Ur iind ivdirlnk about IiIn 

head u ratlur iinpressivi Hinip wbkli 
larrleH an eitN_trodt u colb*<_tlon of crude 
cltHtrlnil apparutiiH on a nuirbi tabh \\irli a maze of 
wIreH a ^lait dlmaniKti< ian Mittln), in fnmt uf the 
boy and strokintt Da latiira lain abdonun with u 
f«laHN n>d A aiiiall phM_e of blottln;^ papi i containing 
a tin\ blot of liItMHi liuH laHn plja i d In a receptHi le 
k&iiun iiK the dvnainl^ir and a liorHpahoe magnet hus 
lieen brandtHlad omi Da \ailouM paiK <ir Da apparatus 
and over the InudMar of the \oidh The Kwibhu* on 
the apparatus liavc lava mi t to a 1 1 rtaln |H)tnt, as 
aciUialtU as Da_lr IIIiiims (onMtiucDon jarnilts 

Pnwntlv tbt rod siniiH to stkk or grow lauvj <Tver 
om [HirDon of Da \oii(lis abdonun Tlu dtiignoath Lun 
glanieN at the sMDni^ nf Da swltila'^, tind calln out 
to Die uNsiHlant standing, ^^lDl pad and pcmlt Dlmin 
isheti reHlHlnnie is (duns The irude 
h>\tt<heK an iidjusltd again Mon Hirok 
Ing (pf tia ulMionan \ it Yj plus t> 
uhidi DaiislaUd Into \onr language and 
iiiliu, iia ana tla Mecallid \lbtutor> rate 
of b') repn mating a(<|ulnd s>plilliH U 
ohiUK A m w m ttlDg (tf tla s\iU< hes 
MorcHtroklng V It dJ 1 oIumk whhh 
transhiUsI nu ana vJbrator\ ruti tJ or 
till»en iiIohIh { oIiiiik And ho It goea Ix'st 
WO iniike nnj iiilHluki about It, ht us lie 
rendndtai Duit tiuw dlngiioses ap(il> not 
to Die >oung man who HuhniltH to the 
(aresNOR of Da glass rod, hul to the jar 
hon from wlauu the blitod In Die d>na 
ndm.r wuh tiikm 

\\ on It not fur sia h lilgli Hounding U mm 
UN 1 itiriitoi V rati and idiiiiM we might 
taki IhlH inttn ms la to mpicmnt (he me- 
tlloMil Jihheinlst at work Dr again 11 
might gi» Will as a iliual ot soita saMigt 
trllie lutmdid to dil\e iiwas evil aplrlts 
i^itnlnlv It d(K*M irnt lit in with the prtmnt age — tlie 
age of the eleitrU light ladio V raj iilionograph 
Blisiiii engine, wondi rful mm hint pj 

Vet lure Is a dlagmmlng tinlmbpie whidi bus lieen 
gaining ground litre In a imllaMl of learning wliat 
In wrong wltli Huffiring bumanltv widdi lias Inhii 
gaining (lopularllj during Da past few Mars e\er 
Hlnn i>no AlUrt Abrams a well knowTt dm (or of Sun 
I'rmulNCo announmsi to tbf wiprld 1 i 1 n discover; of tlie 
radlveactlvltv of liuman bbHid and a m w na ihod of 
dlngnoNing and (suuhattlng dimasi lUre In a method 
Diat has lM*in iN|Kiumd bv nimanuis doctoiN and mar 
tloitors who Imvi. almndoned thdr vtntirin medicti, In 
whidi they had suili faith In h\ gone dajs 

hiom one tud of this big <onntrj of ours to tla 
CpDier wi Imve tlame alMlomen stroki rs at work Most 
of Dam arc working In Du o|>cn quite proud of tliclr 
iiiHStiry of tile new tmiinlqiie Tlie\ lall Ihetiiselves 
ERA pru( iHlom rs — Kiev tronic ItenctionH of Abraiim 
praLtlDoners whin given in full Then, more Htartling 
Btlli, we have innnv phvHldanH engaged In thlH abdomen 
Hlniking In the oliwun eonior« of tlieJr oitiees and 
honioN, far rtiaoved from the pr>lng even of the world at 
large TIami art thi mm who luHltaie to connect tlielr 
nanum wIDi tlie I U A inovfiuenl \et have < oine to 
Udleve Dint, after all in riie dee|K*Mt InfrliacJes and 
nil but hopeli hh Ini onslstt ndi h of tlilH entln iuphs, there 
innj lie mum thing fundamcntalh true and highly Im- 
portant Many n dlgnllled diKbu has an Abrgnis out- 
fit concetiled Nomowlui'e alxiut Ids fNiublishmi nt which 
engages hU spare inommtM and gdvts his alrnidv tired 
mind plentv to think niMuit Again there an mtn of 
wealth and with mhtutiiroiis minds, hard at work with 
the li U A. apparatus endeavoring to find out what 
thiH orude atulT reallv does nud liovv it dots it They 
ure F)|K'&dtng term of thousands of dollurR In thU work, 
hoping iierhaps agmlnut ho|H that here we may have 
the whole sfs re! of that intricate thing which wo call 
liealth Then too we have electrical engineers and 
phjHlclHts num whom we have come to look nrxm as cold 
I ah ulaDng mmtiilltles ilaMdlng with the h U A (ech- 
nlqui- — dabhllng; we sav, iKH'nxme they cast aside all 
tiair <ohl lahulatlng wavH when thev work In K U A 
methods and nis^ept the most obvious piffle which even 


the untrained lav man would refuse to take mTlously 
The adventures of Vllcv in Wondi rlaiid are tame In 
nmipurlNon with tliom of an Inveatlgulor In the land 
of K it A We are prepared to make due allowances 
for tilt ikDon of the former, but when It comes to The 
latter we are dealing with tlie cold realltiOH of 1024 A D 
Whut does It all mean? In brief, we are told that 
Dr Albert Abrams, recently deceaa^ discovered that 
human blood, even so little at q drop of blood gives 
off radio-active emanations or waves of some sort, and 
that these eniunatioDH or wavtpfn can be toned In by 
iiieanN of crude rlieostats and detected by the sensitive 
nerves of the huiiuin bod> A perfect or near perfect 
K|KM.Imen of hunmnlrj serves as the detector or ‘‘re- 
agent,*’ ns he or Nhe Is called In E It A parlance 
Various Sittings of tlu rheostat switches rejirmni var- 
ious dIseusL values and thus we can determine whether 
the blood h|kh Imeii gkes off tuberculosis or (urcinoma, 
malaria or sarcoran crvplogenlc Njphtlls or diminished 
lOMlHtame onlv and on And whut In more, wo 


O UR Ahrami mvtiitgaUotu tfwugh nre itdl unable to 
find an}f cleciromc praclUtoner who wtll undertake Qn}f 
sort of a set test proceeds apace W e ate non? rmiilfing 
systematic tests with independent phystetans wbot as a matter 
of possible scientific infcreif and Without in commdhng 

themselves^ have mastered the cleciromc technique Reports of 
these tests will appear in an early issue /n the meanlime, ni 
the seventh tmtallmenl of the series 
which started last Ocfofccr, we describe 
here some very damaging pcr/ormanccj 
gtven in our prwcncc and out of if by 
electronic pracfiiioncri who were rash 
enough to attempt the* apparently less 
incnmmahng Vcmonj fro lion’* of their 
technique — Thl EDITOR 


can also diUniiim the 
(piantitv of eai h dlseaKi in 
the dnpp of blood although 
at) the while Die patient 
whose blood In b< Ing listed 
mav he DiouHands of mlleN 
awaj Tin lalt \llurt 
Abrams went even further 
than the mere ti^sDng for 
dlsoasi^s his dluhal re- 
lM)rtH bdd of how ho could 
dttvrmlnc Die religion and 
radal strains of Du bhM»d 
and detect sucli mutters us 
a will to deistve an Im li> 
lent love ulTuir, and other 
deeplj rooted human i motions. 



vv 


Typical E. R. A, dlagnoatic equipment let up and 
ready for use The reagent stands on the left 
ground plates, facing due west, with the proximal 
electrode on the forehead 


At a pinch the blood 
specimen could lie done away with, and In Its place a 
filieclinen of handwriting could be used In diagnosing 
the ease by proxy us It were. 

All of which hinges on one ftindanientHl claim When 
the electronic energy or whatever It mav be flows fnira 
Die blood spec limn or handwriting siieilmen through 
the rheostats and to the human iletector ll Is wild to 
cause changes In certain areas of the alKlomen In which 
cav the reactions us they are called, make known 
their presence by a dulling of the percussive note 
Again, If a glaHs or hard rubber rod Is ruhived over the 
proper ureas. It will stick or become heavier when the 
renctlonH take place, m it Is claimed Still again, the 
reactions mav give rlne to a certain roughnewi of the 
skin whhh can lie detevhsi by Die senNltlve finger tips 
of the skilled E U A diagnostician, so It Is said 
>lna1Ij, we are asHuretl the reactions mav cause the 
proper areas to hhinche or whiten, so us to form a 
marked patch quite dlHtinct from the plnkUb appeatv 
iince of the rest of the alidotnen 

It Is on these reactions In the reagint or human de- 
tector that this entire ERA. technique rests Time 
and again Hr Abrams and others have endeavored to 
work out electrical or mechanfral stihsDtutes for the 
human detector but nothing so far bus been found as 
livrier Nensltlve ns the human nerves Ro no matter 
how ehilsirate mav lie the diagnotdk e<iulpwent, no 


mutter how Impressive may be the charts and curves 
presented by many so-called eleetronie Invest igators* 
Die foundation Is always the mysterious reactloDs in 
the human reagent or detector 
For six long inonDis the Scientific American Abrams 
InvesDgatlnn romndttee has been seeking objective 
proof of these remtluns, fully reallKlng that here was 
the true Htartlng imlnt of the entire matter In 

our investigotlon we came face to face with the perens- 
Hive method of illcltlng reuctlomi, but were not deeply 
tmpreHsed Ismiuse of the ease with which the effect of 
dullness could lie produi*ed, IntonUunally or quite unlii- 
tenllonally The Ntkking of the glass rod or hard 
rubber rod next lame to our attention This seemed 
more suhstnntlul And, whut Is more, tblH Hoemed to 
be n method which we might trj ourselves, and thus 
lieconie convinced of tho cxlHtence of the reactions. Then 
came the senNe of touch method, which wo could also 
try even though we were assured that one 4ad to be 
Nkilled In this technique to feel the difference tn the 
texture of the skin On Heveral occasions attempts 
have lieen made to show us the blanching uf the skin 
Hie sum total of all these efforts on the part of efl^- 
neHt K R A and other electronic workers, as welt as 
ourselves. Is, so far, a total failure We have been given 
nhfifilutely no proof of the occuprence of these reactions 
Dnce while working with other Investigators like our- 
selves and serving in Die capocltv of reagent, we had 
the distinct impression (hat we felt the reactions In- 
diHMl the writer Immediately mdlfled several leading 
K U A men to that effect 
Upton Sinclair, in hU latest 
article, mentions that fact, 
whhh only goes to prove 
once more that this Investi- 
gation, first, lust and al- 
wiijK, Is sincerely intended to 
got ut the truth However, 
subsequent experiments and 
tests with the same men, as 
w( 11 HR stroking our abdomen 
with a plain stick in the 
quiet of oui home, without 
extraneous Influences of any 
kind to pi'oduoe reactions, 
eauNed uh to deilde that the 
reactions origlnnlly felt were 
merely the reflex action of 
the sensitive solar plexus 
when subjected to the heavy 
presHure of tho rod We Use 
tho term “heavy” advisedly 
No gentle tickling Is the 
treatment to which the elec- 
tronic reagent submits, but a 
de<ldedh vigorous massage 
A tollengue possossea sensi- 
tivity of theabdominal nerves 
HU extreme as to amount to a family joke, and he 
found the attempt to act ah reagent so punishing that 
he was forced to abandon It In short order It does 
not seem potwlble that such vigorous applicaDon of an 
external stimulus tan lie without Its reactions, apart 
from (invDdng electronic or otherwise rayeterlons. 

Do these renctlons really take place? Or are thqy 
nothing more than a bald fake? ^th those questions 
have received our careful thought, and our observa- 
tions have been directed toward onsweting them. At 
present we aw prepared to state tentatively, always 
reserving final judgment in the event that we are 
given proof which would cause an immediate change 
of opinion, that the reactions ore not objectively real , 
that Is to say, they cannot be detected In any way by 
any person other than on B II. A. diagnostician or one 
with otnmg R. A, <K)nvlctloDS They cannot be dem- 
onstrated to a person of on open frame of mind. Just 
as certain psychic phenomena fail to Impress the aver- 
age person Even the great Abrams Insisted that the 
will to believe was a prerequisite In this work. Very 
significant, that I 

Yet we are led to believe that the reacDoos are not 
a baM fake They could be teadlly fakei| true; but 
there Is sufllelent ovidmee that the usual 10. R. A. dlag- 
nostldan firmly believes he Is getting the reactions. 
Whether he Is percussing, stroking feeling or aeetng, 
(C^Naved on pope f78) 
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In Mimmor nil th« wnod noetwMkry far onrrtmt coniumplkn u well m for tho cominit winter u 
1 dawn the river or brooffht In eant from the rurtjrtH 1 he fon fto«t tlovvii the rlvci-R nnd 4 >tich 
*[» out iU own ioa> by Impounding all tho kw* and then lettinir thoae of other mlUe pana out 
l eo-^W 'aorUn* mpa.. The ^a ara 12 U ur 1« fort in len^ Thoeo kwa an- Uken lUi 
1 and cut into TOur<fooi leniruui by mrane of aawa In what U calM tho aUaher mill The 
^ art either Uaea Immediately, or an* led to the ataeker which plica thorn In the hujro aionii,! 
pile jitffn ae thJa um rontalainr dO ooo oorac 


(^) Ihe loua atlU having their bnik are led to tho barkinit milt an shown in this view here to 
have the bark removed This prorms involvee the unr of drums n\ade In ■M.-ettopH that are bolted 

together Kaoh drum U 40 Ionic end I.! fo«l in diameter 1 he drums r(.volvr at the alow speed 
MTven revohitiona j>er minute and each drum requires IftO horsepower to drive it. The lours Intro- 
duced at one end of the drum Br« tumbled about Ui wear off iht bark and thm ejected emn from 
tM othar end to bo carried to tho wood pile nr to the chip mill or the irround wood mill for 

current uml 



(4) About every Oin'e hours Ihe jrrlndstonee must hr m4urfoped w> that tbi.'y will not bwome Klaxed 
and thus loan their mindihtt otflritncy Thi re are two kind* wivodpulp which nter tnlo the 
manufaisturfl of newsprint One is _rrcrhnnIrAl pulp made bv Krliidtr\T» w<aKj Into pulp (i^p^nst 
revolving stonea a« Hiready shown 


manufMtura of newsprint One is rrcehanlral pulp made bv KrliidtriT^ w<aKj Into pulp (updnst 
revolving stonea a« Hiready shown The other Is chemical pulp made by csxiJ Ing the wood chip# 
in dlhito acid baths under pressure Th< chemical pulp known us sulfite is the one uaifd In comhina 
lion wlHi jfround wood In tho manufarlure uf newsprint A pulp mixture of about 1 per rent pulp 
and per cant water Is now prepared and dcll%er<.d into the hi'fld box pltifni at Ibo head uf snd 
atrpsH the full width of the pap« r machine 


(S) Oround wood la prndqced by forcing the wood against grindstones each wHghlnjt lO.noo 
TKianik. Tli« nniUl log# are fed Into a reservoir In an upper story of the mill and a^ forced against 
Ui« grUMlMone routing at 340 revolution# par minute Water I# fr^y used not ^ly t»„eemo^ th 
groui^puJ^wfMidrbuf to prevvnt burning and ovrr-hratlng the grlnd^stone im) that It will not burst 
A hydraulic cyilt^er force# tbs amlnct the grindstone After Up wood I# gnmnd it U known 

a# Aground wood or * wood pulp u is then ready to be mljccd with the sulfite pulp to form thi 


mixture from which paper Is msde 



(S) Frdtt tlM jMsd b« tha dih^ 


»ulp 1# allowed to flow nvanW onto an endless wire belt made of 
M to 70 to the inch. l1»a endlew iicraen of wire moves for 



lUghtly InoUnod plane at a spa 


aa ^ w*t«f 
pm tb tba fora# « 


Si^nHlliKd from M to 70 to the inch. ,,l1»a endltw Mrten^ * 
oaolmtthg iDovemont down a lUghtly lnoUn<^ plane at a spera as high m 1 out 
movamaaU apraod w puTp evenly fur toor* unJform matUng or " 

eaiMraralii# away throagh the wire, leaving a depMit of Intei^pd and com 
va#^ a wot £«t fiSrtJon boxas along tto path ^travrt 


as high as lOtW 
or felting' of 


rcAh^ aai^ 
moMim ovt i 


ta «£a f M of a wat sha^ Sootion boxas along tho path or trav« »uoa wii emi mnrw 
p tMiln ■Sant leavea tb# wItq serieiit to pass b^ween two roll# felted the much 
' ~ la covZ^ with felt and grntly equeescs more 

^IMlSihat Bgtllist tl^ to w w ^ ^ froeeas the watery pulp 


(61 And hen we ruath the pat«r machlm thiouuh which tht damp sheet now runs, on a woolen 
belt from the wire erretn on through a «eri s of press rolls which remove much of the i^#inmg 
moisture At this stage the sheet of pnper still conUins frvm fifi Ui 70 jk-t ceni of water The sheet 
now paase# over u bmg #eries of heal^ tmn evHTutom which dry the sheet It then 
vartlcal sUck of smofithly finished sled rolls of smalU r diimrter called calcndn^ which vlr^ally 
Ironic sheet smooth This machine in tht plant of the IntemBUtmai rujitr Tompany at Thrw 
Rlvam Province of Quebec mwiMpres Z77 feel long and msk< ■ 950 of paper measuring 162 

Inehaa wide jn one minute Th » paper is u^^ wide for the requirements of eommerce henco It |a 
raatad at full speed *nH la afterward uken by the winder to be cut snd w mnd into hard roila 
which are wrappid and shipped to the hungry presses o< the publishing world 


FBOM LOO TO PAPEBi A BBIEF VISIT TO A GBBAT NEWSPRINT MILL IN CANADA 
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Saving Dollars by Salving Scrap 

How the Mitltitudinous Wastes of a Great Railroad Are 
Converted Into Cash Values 

By Charles W Geiger 



Th« rail atraiKhtener in the Southern Pacific recla- 
mation plant 


ODI UV nillnmd e(ll< lono\ im HkhN nro 
i\eli )\4iiiplliWd In til* \Miv till Soiitliirn 
Pailhi UnVlroml Cninpan\ «\oU1k wawti* 
In till ii>s( of iriiiterlJilN b\ the ntlllziition 
of wlmt wiiH once dlHiiirUKl >is i\orn out 
und 11^*1 Ukh Man\ purfH thiit mUlit have 
uctiuliid a new leaHe on llfi throuKli m little atten 
Mon wire foriiitrly reUmitnl lo tiu Hciup plU Waali?- 
fulncHH Was an-epted a inaltir of <onrw and It took 
fi keen Konw of iHiNonal resiHinNlhlllty to oxtrcoiiie the 
deep-rooted hahit Tia actual lUKtodlans 
of the coinpanj k proia rt> are the i in 
\do\efi and wUuli vt r la ni Ht'i om also 
beneflta the other \ tonmUntlous iia 
ploye oxoitlstH tan In reiianlnt, and n 
jduttng partH to avoid hnnkaK* does not 
iibuHe the toolH or nun iitnes on which Ik 
U working and endeavors to tet maxlimim 
nervUe out of evirv artlile the tornpanj 
fumlstu^ In otJii r wonlM he ciHuarntcH 
Much of th( niatirlal collet ltd hj the 
suppli tralna 1 h not wiap at all hut 
merely sU>,htI\ worn or di formed, no a*i 
to b<» nnnerv Its aide SjieolallTiilIon In thN 
work has treated and hullt U[» an Ine 
)>orlnnt dtpnrtment the Htde object of 
which 1 h retlaniallon The Snutlani Pa 
eifle Compauv (PadHc svstem) during 
1fh2l would have had to draw $ST-M)(>0 
from ItH tiiasurv to jairihase niw the 
volume of material riK-lalmml In tliat >ear 
Tlte eonipun> naved $7r)V)Dir) on Us 
Pailfh SvHtein during 10^2 thrtMi^.li tla netunmlntlon 
anil reclamation of worn and distarded matirlal 
Ah reilaiuHtion was an intlreh ni w Ih Id It wmh 
neeeBwiry to tsmHtruct Rpeclal nuuhtnes adaptid to the 
work to lie done lor tills piir|H»« strap [Hirts were 
used and tin apparntus entirely home made A Ixilt 
Htralffhtener, for examph was made out of an oil 
wheel bortn^r mill that bud la'on broken and Hcrapind 
The criMiked holts or lient rods are Inw^rtid Itetween the 
A sJinptHl Jaws wlihh alternately open and close They 
are adjustable to take nn\ diameter material from 
Inch to 1V| Indus Material Is fid Into the Jaws a few 
Indies at a tliia and rotated nppi'urlnk on the opposite 
Nidi Htralkhi Thi IhiIIs are i ut to length In a lionie- 
made ulllgiitor Hhiar, and rothnaded 
A nut umoMT of no\d umstrudlon Is lieing uwd 
Tlie shank of ilu Isilt Is ^^rlpjieil In the vlsi Jaws while 
the nut Is forced intt» the hell mouthtsi chuck whidi 
rotates In a lift hand dlristlon As fwHUi us the nut is 
frt*e of the bolt It drops out of the chuck One ihutk 
will handle thri'e dlfftreni sires of nuts 

Pljie liltlni.s track bolts nuts eti pass through « 
‘rattler Thi nvolylng dnim Ik one-third subnierged 
In dlsmian whldi In the nuirst of twenly lalnulen 
tlioioiighiv nnioM's dirt and Male Tin drum Is then 
lifted h\ a small i rane and thi contents diiin|>ed onto 
a sovlinv. tahli wbld\ Is Indlmd mi that the distillate 
dinins balk Into ilio tank Whlli one diargi Is being 
ratthd the priHisllny. one Is lieing sorteil Into iravs 
anordlng to sire and kind (oigis are provided but 
ixiHrleuissl o|Hrators ran l\ need tti usi tluni Nuts 
are rdapisMl on a sl\ istlntod (imping miuhlue washers 
and otla r small parts an leadv for use without further 
altintion Thf dlKtillati not onh duiiw and hrightenn 
thi parts hut ails as a pnsirvatlve against further 
rusting 

Iriuk Hpiki*s are bundUd throiuU nn oil furnace b\ 


gmvlt>, being dumped Into a hopiier and fed through 
the furnac*P uh rapldlv as they arc evlnuteil from tho 
tadtoni Wliile hot the Hplkes are dropped Into tho 
homi'-made straightening presH, If the headn are nut 
of allncment they an given u light blow with a ham 
incr dhi prcHH is douhle'uciing ho that the lUMtant the 
finished spike 1 h nlcasoil the center block starts com 
pressing the spike Jus! dropped Into place on the opiio 
site side, thereby saving air anti increasing produillon 
lids iiuuldne Hlraightens 2000 spikes In an eight- 
hour day 

A grinder for rcfaelng (he Rtuini Joint of Klinger 
water glassis lonslKts of nn ahniHtve disc whlih rIowIv 
rotati'S tho outspu idgi of thf illsi Ivelng slightly 
ececnirli '^Ix glasses are mounted with lievel side 
downwards In tlu small holding Hips whicli are 
welglitet! b\ (hi hlngt d loud on (he baik of inHi The 
eccentric above referrcxl to actuntt^ rollers, whlih 
tronRiidt motion to the glaRMcK causing a swaying 
movement of fifteen dogris»H thereby eliminating wear 
Ing griHt\c»s or ridges No altraslve Is uaeil other than 
(he glass itself, and water The output of this mn 
chlm Is light glasses |»or hour and the machine once 
In motion rinpilres no further uttonttou 

A muHdne has been devised to strip RcpapiXMl dry 
(‘ells The ytm and brass removed are sidd for w rap 


Rattler for deanmg fittings against possible re-use 

and (he wax Im made Into sealing wax While the sav 
Ing In tlds InHtanjv Ik not large It more than pays for 
labor and otlier losts and keeiH tho right of way clean 
of such rubbish 

Suiiorheater units are reclaimed bv renewing tho 
letum lienrl or applvlng new linll Joints The !»ends are 
formed out of serap and are welded on to tlie extremity 
of the unit making itne (ontlnuoua pliie Tlie ball 
Joints are turned out of bar stia k A projecting lip 
engages the end of I he unit pipe holding the work 
i-entrnl during the nutog'enous welding prtKiss Tlie 
unit >dnt Ik ftnnlly iiollshed with a curlwnmdum tlolh, 
held in a cuieshaiied Hnick, nttaihid to an air motor 
UagiM lire used on all points and seats to Insure pn^per 
contour Whin tlnlsla d the unit Is ic'sled to is»unds 
hydraulic pressure 

The foremen and emploves in Hmrge of this vast 
field of reclamation are contlnuallv striving for new 
and l>etter methods of handling this work and of add 
ing to the great savings wlikh havi already lieen ne- 
(simplishod Tlitv have a weir^merlted pride and satN 
faction of aecoiup!lshme|it whbh tHymis to nil those 
who are making “two blades of gra«w grow where one 
giew IWore 

In many Instances material discarded bv one de- 
partment of Hcrvht Is used bv nnothi r department by 
means of which lurgi Mivlngs an n(Ti*otod 

Scrap larpet Is usid foi making covtrs for foot reels, 
dust guards jind hand protectlfin pads for emploves In 
rolling mills foundries and scrap dttckft 

Si rap roive Is unwound and used for binding corh 
luiny Hldpiueuts In plan of twine 

Sediment from at-otvlene gcmriitors Is usihI In place 
of lime foi w hitt washing luiriswes and In place of 
lime In the steil foundry 

Tarline n h\ prodmi of Plntsch gas plants, Ih used 
for painting underfrainew of cars, dlspladng the high 


prlied paints whl<_h were formerly used for this purpose 
Scrap (ur roofing Is made Into tinware smoke Jacks^ 
yenlilntors, Hliop lockers, e(c. 

Scnip liolkr tubes are used for a number of purposes. 
When threaded or butt welded together they are used 
for water drain lines (after dlpi>e(i In hot asi)ha!tum)» 
for air lines, c'ondults, etc, for manufacturing of loco- 
motive pllotH, in making freight cor ladders, and in 
making washerH by finttenlng out and punching, tVfO 
washers being made by one operation. 

Ball Lightninff 

I X a recent luUlrefw before the Inatltutlon of Electrical 
V nglneers (UrliUh) Dr G C Simpson dlHCUssed the 
<Iuestlon of hall* or globular lightning Dr Simpson 
lami to the lomluslon whhh Ih now very gimerully 
hi Id that this Is a real natural phenomenon He 
Hiiinaied up tin. churuHerintlcs of bull lightning as 
folloyyK the Iwdy or bull Itself, which U able to retain 
ItN Individuality ns it moves Ihrougli the air, apitears 
to Ik coiuivoHed of gas or matter In some novel luminous 
condition Iho balls api)ear to exist Independently of 
an\ laig'e electrical Intensity, for they have been olg 
serveil within Hosed rooms where lurj^e electrical fields 
arc ImiNtsKihle and have also Iteen observed to pass In 
and out of paruIUl leh graph wires. They appear to be 
asMK luted dlrixlly or Indirectly with 
large quantities of energy, for they have 
been observed In exidode with violence, 
and have also been swn to fust? the over- 
head wire of an electrhnl tramway 
No Rutlsfactorv explanation of ball light 
nlng bus, laoyiver been olTerwl Pp Rus- 
sHl savH (ylobnlar lightning seems to be 
a brush discharge taking phue at the end 
of a cxduuin of air of higher conduHlylly 
than the nclghU»p|ng uir ’ He then points 
out some of tl)o dlfiiculties of this expla 
nation to which otlurs (im be added In 
fact, there Is really nothing very Hlmllar 
I»etween a brush dlsHiarge and the ball 
(»f glowing gas so fre<iuently <l(»iwrlbed 
The onjy physhal phenomenon yet pro- 
duced In a laboratory at all approaching 
ball lightning Is the active nitrogen 
studied by I.4»nl Rayleigh In this case 
we have a mass of nitrogen subjected to 
un electrhnl discharge whhh continues to 
glow for some time after It has l)een removed from the 
Held ]>»rd Rayleigh however Is unable to accept this 
explanation of ball lightning, and nil that we are able 
to suy is that attlve nltntgen Is the nearest phvHlcul 
phenomenon to hall lightning vet produced In our lab- 
oratories Hnll ligldnlng nppturs always to be asso- 
Hat( d with a tliunderstorm, and U Is jHwslble that the 
intinse dfselmrgr <»f a lightning Hash (uin produce some 
atomic change in the nir or rain through which the 
disHmrg^ passes If this Is ho, the glowing matter 
f>f ball llgliining which distinguishes it from others, 
mav V)e In a stale olherwlw not niet with In nature 



Some of the items that might have been janked» 
but weren’t 
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'^hipping BlUk in Car> 
load Lots 

O RDINARIL:^ milk 
reache» the railroad In 
till lined cans carrying from 
un to fourteen gnlluna, and 
atxmrd the cara In these 
siuie cans. The InconvMil 
intes and dangers uf tlda 
s\Htem are too obvious to 
Inquire cataloging Hut In 
iht ubaencc of hih>cIu 11> con 
st meted tank cars designed 
for the (ransporr of milk mid 
uothlDg else, the milk ean 
N an unavoidable feature of 
tlie Hhlpnient of milk 
\ Chicago manufacturer 
new offers a car for milk 
shtpmentH which In really a 
(liermoa bottle on a heelM 
I \ternally, It Is un ordlnnry 
lH»\cur, forty feet long In 

teinal[>i it Is two bljn tanks, end to end and u( capping 
iJie entire length of the cui, phis a brine rffrlgi rating 
HjKtein The fltxirs me waterproof and nre tiirrUd 
suUlcIentlv high up tlie sides and ends to pr(\ent wntei 
fnau getting down and rotting the under silts I u alas 
are provided so that tlu cur muj In? (‘onvonleiitU 
Hushed The refrigerating system N such as to insun 
a uniform fomperuture thriiughnut tia tiir Lach tank 
Is equipped with retairdlng thermonietyr, motor dihtn 
projiellor agitator, content s gage and 
other fixtures and the tanks an mounted 
ill a three-inch bed ot asphalt to rniiirol 
\lbrutIon The tupuclty of the tanks Is 
UHK) gallons hence of tht cars, 0000 

interesting feature Is that In a full 
Klilpment of OOOO gallons, there Is a gain 
In milk dellyery of (100 to 800 iHamds 
This represents the milk that adheres to 
(he Inside of the cans and has to |>e lost 
in the washing process witii the tank 
tars the total adhesion Is less than one 
quart It need not be emphasized that 
ihe refrigeration Is vastly more satlsfac 
lory The tanks by the wu>, aie of 
tnameled glass which aciounts hir their 
loyv coefficient of adhesion 

Log Rafts in the Open Ocean 

L fx) rafts are almost ns old loggint. 

J Itself but it is not e\ery dav <ti eyeii 
cycrv year, that rafting U Indulged In 
uis>n such u scale us that shown In the 
anianipunvlng photograph Tliesi (hroe 
huge log inftH, tied together slnicturalh 
far more iloHoly than Is the case yvhen 
onlv rlvtrs are to be naylgated, haye com 
plotwl a IGOO-uille v<jvagc In the oj»en 
waters of the Pacific ocean, from Hrltlsb 
Columbia to Sun Diego They an clgar- 
Hhiipe<l, upward of 900 feet long, and con 
lain lulllionH of feet of himlier Lashed 
together with ponderous dialns, each raft 
yyas fowled by u sea going tug Tht trip requires a 
month and Is attended with all sorts of dangeis It K 
not unusual for the tug to be obliged to east Its tow 
Usme, returning to pUk It up In a calmer sea Tlie 
utter liuposslbllltv of the rafts sinking makes It |>pr 
mlsslble to do this more freely Ilian In towing of the 
more conventional sort Our photograph, taken from 
I he atr by a pilot of the C S IVayal Air S(a(h»n at San 
Diego, shows two of the rafts side by side, with the 
third partially broken 
up i^mewhat belter 
tone opt I on of the 
amount of timber In 
eiuh raft may be got 
from the latter than 
from those which are 
fdiu intact 

The Danger to 



1^1 Tht milk Uuik car In conilrucllon abnwlnu rduluc »l»c« if mr anil Unk Ihukt End vl,,v ,i l.nl. m car <i ivlii 
cnitlrolB that rv.H-onl und ihc t cm p< nature nnd tht condltum of Ihr mlll^ 

Glass enameled containers for railroad shipmcnlB of milk, which put this commodity on the same HatiB< 

factory shipping basis us oil 

well known itnd txn imi\i i urtuu of Plunt Imlustiy 
Tis tMlworm N an orj^;i(ilhm scarcth a (yytntloih 
<if un Inth lohp, wlan fully kiown that tiiust's a til'll use 
which shortens tho life of tlu crop hv seyonil years 
iiiukc'S fioiiutnt phiyyiii^ and rHidmitlni, nreeKHaiy and 
tt times the yUld I nth r fayoi ihle loudulonn e\|)erl 
nu ni8 tndhuie that Hu alfalfa eel worm may Injure 
uU wlilK and alHlkt ilo\n^ hiukwheaf I ncHsli IH'as 
tiunlps and Mtn ptdatots, jis uell as alfalfa 



Three 900 foot lumber rafts that made the trip from Bntish Columbia to San 
Diego, via the open ocean 


As many as Jdd fcgs may 1 m laid by one ts 1 worm 
the young being nlxnil a tmtli the slzt of the adults 
r nder mols( eondltians tlnst ndgrale or are uirrhsl by 
irrigation wufei or other naans to new plants They 
I>CDetrale the tinder parts of these plants and grow 
to mnturltv within the plant tissues, causing sy^elMngs 
and abnormal groyydhs 

finally the paraNltcH la-< miu so niimirous that ll>ey 
loinphhly kill the plant When this Impisns they 


e Dange 
Alf^a 


P rompt and aggres 
Mve action to save 
AtuHira’a alfalfa and 
other cropfi from tre- 
mendous damage from 
the eel worm dlaeaae Is 
virged In on appeal lo- 
fnied by the United 
Mtatea Departnyent of 
Agrlculturo throngh its 



Lrft The aide dmup car for pouHnti the toncrctf shell of the flun< f fnter A fc.'oiton ot the toinideUfi flumf 

forcing in alace rmdy for the isiurlng 

Driving a concrete flume through the big wooda with maximum economy 


leave It and go into the aoll 
tu attack other plants that 
they may Is able to reach 
A poor stand of dyvarf plants 
U fnqutntly (he nsiilt 
1 lie ju ( HI neo of the al 
fulfa tslwurm diseaso was 
(irst noted In Aiuerli a In 
19*1 ttlan It was dlmoyered 
in a slnjsle lUUl In uistem 
Ore^,on Sims then it has 
hiHii f(»und more widtfy dis 
trllmtid in that general lo- 
lallty than was at flrsl 
tlinutlii It has lietn found 
in ( itilfornla and < olorado 
and it is mnshUied (HisslhU 
Dial It may iHtnr in otlar 
(iiirfH In flu (otiiUrv Lfforts 
will he miidi by llu Depart 
ment of AgrUuUvire to se 
cure a eoinph li suryey of 
Ihi entire uumtr> during tlu 
pHwnt growing season In 
onlei til dl'^coyer all InfeHiailons and to eradleate tlu 
dJvas< 1 m fore I( heeorrus to(/ wlde^-Nprcnd an<l too gen 
enillv (Htaldislud 

Building a C oncrete Flume in Rough 
Country 

A (-0M)I ir and Hume llm 2*^ miles long was re 
(tntiv (omphtid hy the S m Touqatn Light & 
Powei ( oriHjratlon on tlu noilh folk of tlu Sjm Joaquin 
Ulytr In ( allhtriila by tai ans of y\hhh 
tlu yyatir supplv serving a chain of hK 
1 M»W( r ho(iH< M was mate i hilly increased 
lie in i((H sslhlllty of tlu upiM r <nd of 
tlu <om1iilt llm and tlu* fad that a grade 
for a flume yyas cut along a(niro\imatt Iv 
tlu same location In t'HO made it udvls 
able Ilrst to hnlUt a eonstriutlon rullnaul 
along this old Ihu Is ginning at llu lower 
end yyhhl) yyas rearhed by road and thin 
to build tin new conduit fioni the up|>er 
end down With this plan a (unstauily 
advandng soarc* of water suppl> was 
made ayallal)h hy admitting water from 
Uu upper uid to ((uupleted metlons of 
the conduit 

The ojlgliml (M»n»luit luillt in 1910 to 
proyidi sluUIng wattr itir Vram Volley 
Dam, was u lomhlnullon unlincHl dltih 
and yyoodtn Imiv Huaa yyitli a c ipuLltv of 
k> seeimdrott Tlu Hume and tre^stles 
Werehiigth thstroycsl l»y forest fire The 
mw conduit litu (orisDts of (onfrttt llmsl 
dlteli uUK n tt Ih>\ Huiui and rlvcttd 
st(M 1 Hume on ndyv(M)d tHsths all with 
a unifoim tapadiy of ItKI S4mare fee! 

\ er> cartful HguDng was nsjulisd to 
uiakt tilt m w < oustnu thm Ht tlu old 
gradt iind at liie suiuh time to confonu 
to unlfopui cross SH lions as far us po^ 
hUjU It was not atUisubh tochangt the 
section inoK ofttn than ahstilutch nect « 
HJiiy dm to tlu iidditlonal (((Ht and deiiiv^ 
which hucIj cliaiigi s ni uh In forms and reinforcing 
A construction !u atUttiartt rs was first estahllshed at 
the lower end of tlu line and a small warchoust und 
male rial iani wen lull It tluri An t Iglitisn Int h gng* 
railroad with iMUind lulls w is Hun (onstriuted 

Most of Ihe ties win siihagtd from yvhiit was lift of 
the old flnini ami tlu tr n k w is MM alongsldt th* old 
dltrl), on the uppM side y\hen posslhlt Where the 
line troHHid rtnlnt'' trestles to In used later hy the 
s(itl Hnine wtPt hnllt 
tirsi and tlu pullrtmd 
was latrlfd across on 
them 1 ill tn*MtUMs yyerc 
built as Ha rallnuMl ad 
^anc^d so Hi H evept 
foi a small amount of 
ttmenf used In Ihe 
tr(*^th footing no mate- 
rial had t(t lye ( arrled In 
on tlu hacksof workmen 
1 he uLi ompiiny Ing 
ylews show Just u f « w 
]dias( sof this Inti n‘stliiK 
yyork As will he win 
fioni Hu s^ photogruphK, 
lhi forms ail nseil re- 
laatedL effi « ring a 
heayy sac Ing In nnite^ 
rial and tniimiiortutlon 

COslR 


hitJit l>orm« and rein 
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FI noi KFM !h iilrwulj one of 
the >\(irlcl H iiu(>'r Huuretn of 
heHt Uuht uml |Hiw 4 rforjiro- 
(liKiion anO trimHiH>rtathm It uWo the 
Hoime of Nuppb for u thourtunU b\ prod 
ti( (liat )m\o cuiiie to be of UiiiuenHe Im 
[Hirtami lo < litll^arlon run^intt front iiiedklnea thioutrli 
the lU Id of (ln^ iitu) (heraltala to thi UHidialt ivKidne 
hIiUIi In UN 4 d for road hiilldlnK and Mlnillar purp 4 »s«H it 
1 h K<n< rally adniiflei) that iuduKtry has not reuUied 
thi Ihnli of Its US 4 H, and turh Mur llte (h ntand for Its 
t hl< f ))riKln< Ik— N iKh as tjawdiiu'—Is imnaslnt, far In*- 
M»nd tlu (‘oiaputLiLUiiiH of a few \eaiM ut,(t lu futl 
ihlN Ini rouht bronchi utK>ut wldtspruid apprelanston 
that the siijiplies niiiHt lx* iniDserviMl I he ftar that soiiu 
dn> tlu world iid^hl txhuust Its r<*wr\oIrs of <.rude oil 
and that suhsiltiitis must la tound 

111 HithiJilttln^ hlH tlu^is tlini tliLSt ft iirs are un 
founded Pr lolm M Maifurlane of tlu rnherslly of 
IVuUHylvanlu Is not udNlHln^, ufsalnst oonseruUlon (.)n 
tht contrary lu is adiocuilnif It Hut lit would ammi 
pllsh It by a uion illhhnt us 4 of llu < rtidt oil taken 
from the earth 1 )\ roinplelt utilisation of all the h\ 
produdM now In many InKtameM isrinltleil to p) tu 
waste lie ladnls out that hikIi a h\ stein has made It 
jKissIble to prodiut oil from sarfat** Hlmh In Scotland 
ou a wmmerdal basis Tlit woilds luru<-st dtiKisils of 
Klmle oil an in tlu wisitm miuinlalns of tin Unltoti 
Stati s but iMntnfoH tlart has Ihm n no < xploltntioii of 
theta t V t pt for sIih k w lllnu puri>oK 4 > lit tlu tpian 
Lity of oil In Kiu h risks is almosi lie^ond ( oiniiuTiitlon 
accoiUluK to I>r Madarlaiie 
FeiliapH tlu ninst Htartlln^ fiatiire of pr Muifar 
lane's iltiltus Is the assertitm that sime tlsli urt the 
Hourci* of thi worlds oil HUppl\ the nHir\olrs of the 
world an Uln^ loUHlauth nddtd ii> from that Roune 
V M rj simpU explanation Is fumlslitd of liow that 
hupiM.nK It Is inertly a pnaesH <»f dlHtlllallon In pres- 
sun \lriual)> all known Narlet) 4 *H of t\sb contain oil 
and uuvluMly tan extratt It b\ the pnssun nutluKl In 
llu I use of curlli tlnsisUs of oil llu t vtnu tUm Is hai*- 
ttntsl or aided b\ bmbrial adlon In sonu Instamt^s 
Hut the prlmar\ imlnt Is llmt this process Is Mdn« on 
conHiiintH that It has la^en (.olntf on (bn and nlKhl 
>(ar lift! I yiur for inllllonH of Mars 

Snins of (pu sHons naiurnllN ai)s( us to bow any 
Ixxh ran know this and Pr Mm furlam has answm'd 


little Fishes and Big Oil Pools 

ilusn all tint first he has shown that there is so differ 
once betweai fish oil and rock oil when the conditions 
of Its preparation are alike, or nearly alike For that 
prtHif he obtained re<ords of an exiierlment made nearly 
sixty years ago by two sdestlats at Harvard University 
They hud been concerned over the question whether 
earth oH was of oriranic or inorgunh origin Both were 
rumillur with ilie fertilizer and oil Industry built up 
on the menhaden, or mossliunki r, one of the most popu- 
lulls dsU known on the Atlantic seaboard 
Accordingly these two men made a study of oM shale, 
uii iteurink sands and similar strata, to obtain a generul 
tinahsts of the cbemhal cemtent of such materials On 
the hasls of that Information they pnimred a lime mdu 
tlon Into which they mixed ordinary fish oil obtained 
fnmi menhaden bv the familiar commercial pressure 
method When the mixture was made It was trt*atcd 
exactly UH crude oil Is treated for the extraction of 
KiiKcdIne and Its other products — In other wordw. It 
WHH plmed in a still and ItolleiL One after another the 
U nf Pts succeedc d In extnu tln#f c xactly the same prod 
nets an art obtained from crude oil or petroleum, until 
finally they hud left ii thick black residue resembling 
iiHiihuU The net result was proof that If pelmleiun 
WMH not fish oil the two products were alike In that 
they yielded the same byproducts 
lor some strange reason that Ur Macfarlane is un 
ible to fathom this experiment was lost and forgotten 
for years Abcuit twenty years later other solentlHls 
cunif across the record of It, and thiough their actlcjn 
l( was preserved But again for unknown nuKons very 
little attention has been paid to it slnic The discus- 
Nion us to whether petroleum came from animal or 
plant life has gone on and on, and most of the particl 
pants Iiavo been wholly unaware of these experiments. 

In recent years, as part of the investigation made by 
Pr Macfarlane varloa 0 repelltlons of this ex|x*rlni<mt 
Imxe yielded the same result 

With that fact 5rmly estabUsliid Pr Macfarlane set 
(tut to discover whether there have bexn enoiigli fish In 
(he history of the world to pi(»dii(‘c ail the known oil 
dersiHlfs There was no question that fish could have 
furnished Uie supply It was simply one of quantity 
And for that prexd ha fumed again to the menhaden 


This flsb npiMira 1 a th» hlvtory of Amor 
lean industry alnca the daya of the earn 
eet aettlemeAU. It la so plentiful tliat It 
haa been used as fertiliser and a source of fish oil all 
alone the North Atlantic Coast. Many of these fhctdr 
tea are still la operation, and mlUloDs of menhAden are 
caught every year to enrich tlie farms and to {ffovide 
Hie oil of backHKtuntry diatrlcts. 

Here again Pr Mncfurluno was able to get the aid 
of another scientist He found that the lute Dr Brown 
Goode of Washington had made a prolonged ytody of 
the menhaden and Its hablta As a result of that Dr 
Goode estimated that In one season of from fbur to six 
montIts, when the menhaden are rushing north along 
the coast In countless millions, thdr natural enemies 
such as tlie blnodsh corutumo at least a qalntHllon men 
hnden He gt»t at that dgure by earful studies of 
how many mossbunkers are eaten by a single blueOidi 
and tlien estimating the number of the latter Now an 
Interesting point licre Is the fact that most sclcotlsta 
arc Incltned to believe that Dr Qcxale underesUmated 
this ccmsumptloD It may be of Interest also to pcdnl 
«>ut that u qulntllUon, expressed In figures, means a 
unit and eighteen ciphers, or 1,000,000,000,000000,000 
messbunkers or menhaden 

The point of all thU Is that cotninerclaJ oll-extractlng 
plants get an average of one gallon of all from 200 
menitaden early In tlie season, when the fish are thin 
loiter In the seasem the quantity thus obtained Is alx^ut 
douhlotl On the basis of the first or lower yield, ac 
cording to Pr Macfarlane, It Is only a matter of mathe- 
matics to Hhuw that thU one variety of Ash In a single 
season carry more oil than the entire world has used In 
the known history of petroleum wells. It might be 
added that the total consumptlun up to 1K20 was ostl 
muted at clnse to nine htlthm iairrelsof f(»rty twoguUouK 
enib If the uienhadcii cun continue to exist after the 
annual slaughter of a qulntllUon of their number, It Is 
obvious that they iiiUMt I>e virtually (x)UDtleHs 
Ihe assertion that fish are responsible f<»r all the 
worlds oil might still be open to objection without cer 
tain ad(]Ul<mal Lylden(« One natural question U **how 
(11(1 the oil gel into the earth when It in generally 
known that oil floats on water” For that atoo Dr 
Miufarlnne went to oiher sclontlsts. The first evidence 
he obtained came from his predpcessor aa botanlat 
{Continued on page fPD 
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SfPiri that nt M r fulls to 
draw a trowd In that of a 
sign paint* r lettr ring In gtdd 
lU paints (la uiitllm uf tla bltLrs on 
Ha window ni other Kurfu(e and 

Haw t\llH in tla IttHrlw^, with gold leaf 
rids la lnkoK Irnia a Paik made of many haves of 
slightly nddisli colon d laiisr It Is vtrv (iirlous and 
tiigrosNlnt, to SiH him llfi Ha haf ont of the l)ook by 
moms of II long tamds hair briiMli tla t^^dd film ad 
la ring easily t(> the hair WMinliiglv is light ns a feather 
and hHH as (h nm juid hiilmtanllal as n slast of metal 
can Ik* 

Gold haf Is famlllnr lo all of us Almost < yirv win 
(low that WL pass has some h IK ring on It dime In gold 
leaf Hut Hare an pn>l>id)ly very few win* Unoyy how 
gffld hmf Is math or who mdlM Hial the art Is oni 
itf the oldest In (xlsteme today hor gold haf was 
made bv Ha amhnt hgyptiiins In essonrially tlu sumc 
mitnmr «s K Is made at the prtwenl time It U men 
tiontsl In tla Hlbk and in fiut most ancient peoples 
knew it and used It 

The first (piesHnn that arises In the average iterson s 
ndnd wlan la stss lettering being done In gold leaf Is 
Is this nil! gold? ( old Is prtsUais and how can on* 
iilTord to use It for so utilltarliin a ptiri>o»4 ( Gold leaf 
acluullv nvivtalUKthi pnalousautnl i urlhermorv gold 
leaf is not so expensive as It apiiears for a single 
sheet of Ihi Icsif nmtalns so small n weight of the 
natal that it is ntilh ln((malvabh how so fine n film 
( an Ik* oluaintd iMtsses'^lng siah iidnntc weight 

ria re is no oHa r solid knowm that ran be made Into 
a Him of suilt lnfinlt(*slinal (hlckness ns gold Gold Is the 
most matliahU of all sulwtantes and gtdd leaf U the 
thinneht ('f all materials The leaf for all Its exun- 
monnevh and anthiuity N really one of the inoot re- 
markiihie pnalmlH laad* by man It possesses a Hum 
Imp of straiigt ( ontradh lory proiurtles yybhh mark It 
oat mail all other Kidwiances In the first place It will 
last for ((nturit*s as tla paintings and (hsxirations on 
tomlM m<l ti myiU-s thouKiindH of y4 hph old testlfv Gold 
Is Indestna Hltle It Is nnattacked bv tin ekiiientx, and 
after «*nturl(*H of « xp(tsur( It still remains tlw orijfinal 
yellow metal so pnvlous to man On the otlur hand 
n sheet of gold leaf can lx* ahsolutolv (h*stroMKl hv 
na n h n^l^lng it ladwein the fingers Tlierv Is so little 
nialftr In the sheet of ptid that the frhtlon t^f the 


How Gold Leaf Is Made 

fingers iH quite sullUlent to make It dlsapisjar totally 

Gold leaf Is i»erfectlv opaque When It Is placccl on 
a Hurfaie, St Is lTiit>oH»lWe to sey* through It IKit this 
same sliwt of gold when held up to the light Is very 
translucent In fact It U easy to see through It mid 
dlsllngiiish objeits, all of course sufTusyHl In a greenish 
light 

I Inal I y gold leaf la both visible and Invisible The 
Hheot of g(jld wlun held with Its surface fating the 
vlslvuy Ih perfwtly vUlble Hut when held Hldeways, 
HO that edge of Hr sheet is Mng viewed It U Invisible 
Fur the sheet of gold leaf Is thin far beyond the range 
of liuiijuu vision It requires three hundred Ihousand 
MrmIm of thy haf piled one right on top of the otlyer 
to make I be thkkniMs of an inch The minute wdghl 
of Hie g(dd In un average sized sheet, three and three 
eights of an !mh wpinre, Is seen rry»yn the fact that one 
ounte of gold, when made Into a sheet of the same 
thlckn(*ss would cover 14<J5 square feet Five dollars 
worth of gold at present prices, made Into « single sheet, 
would cttver five thonsund square Inches 

Tlierc Is absydute proof avallahlc to Nuhstantlute the 
contention that the art of making gold leaf was known 
four ihoyiBund years ago Then as now, the golU was 
made Into the form of a leaf by the inlght of the human 
arm In other words U whs beaten out by hammering 
it with an Implement The story runs that In very early 
I linos when this art was betng carried out under very 
( rude condlrhats and g workman woh benUng a piece of 
gold with H smooth rock he Inadvertently covered the 
metal with Ifift goatskin npnm and beat the metal 
fhnmgh the same To bis great suri^rlse lie found that 
the gold bent out Into a nnioh thinner and finer sheet 
Tills marked the real start of the gold heater’s art 

Today the heating Is oarrI©<l out with a hammer a 
(hM iron hammer fastened to a wooden handle being 
used The art consists In being able to distribute the 
blows over the surface of the beaten gold »o that the 
extremely fine film Is not tom That there Is a real 
technical skill Involved Is easHv seen It Is hard to Im 
nglne how the blow of such a heavy hammer can bo 
applied to the pack of gold leaf films, Interleaved with 
goldbeater’s skin without smashing the whole mass of 
leaf Into a fine powder And yet a skilled beater wlU 


make but few holes in the gold lea ft fUiu 
Tiie first stage In the process Is to lake 
Opfkplus fine gold and mix it with n little 
Copper or hIIvop and make un alloy bv melting In a 
crudhle Tlu gtjhi Is then jxmred out Into an Iron m<»ld 
one im h wide by six Inchea long bv one eighth of an Inch 
thick The slab of gold obtained In this way 23 karats 
fine Is Kquc*ered between Jewelers ndlers until a coim 
IKiratlvely thin ribixm, one thousandth of un Imh In 
thickness Is obtained The rlblxm Is then cut Into Inch 
aquares, each ctmlalnlng six grains (»f gold 
These wjuares are interleaved with pieces of parch 
ment paper Two hundred sheets of gtdd In the i>ttck 
are hammered vvlth on eighteen jamnd hammer and the 
gold gradually spreads until the wiuare Is 3 Inches 
on each side This particular part of the pixx'esH Is very 
laborious for the hainmtr la rather heavy and Its cen 
stunt use tires the arm It l9 the only part of tlie gold 
l»eatlng prcKVss In which mechanical beating machlnca 
bine l»een able to replace hand labor 
Then each aheet of the beaten gold film is divided 
Into four ecpml squares giving 800 sheets from the 
original Inch square gold rlbhon A pack is than made 
of dOo slieets, each sheet being separated from the next 
by a sheet of goldbeater's skin This Is a peculiar snb- 
stance which Is obtained by skinning the large Intestine 
of the ox The skin has a rough and smooth tide axtd Is 
very thin Two of the skins are placed together, rough 
sides facing eadi otlier, and are stretched on a frame 
The skins are made to Join to give a single goldbMteFs 
skin w hich Is varnished with a special vamlah, giving 
the finished product a golden yellow color Tbe aklns 
are then cut Into proper slee and are ready for xmeu 
The touyhpeea of the goldbeaters skin U remarkable, 
It stands np extraordinarily well under the pounding 
with the heavy bapimera. 

The peck of 800^ sheets is now beaten with a tjvelve- 
pound bstnmer until the sheets of gold are 4J2fi Inches 
square The beating operaGon lasts two houfs and the 
beater pounds his hammer agninst tbe pack, dlstrftmttng 
hls Wows to ctiver tbe entire surface evenly, atartlng 
at the center of the pack and working progreealvely 
outward while holding the same firmly batweeb hie 
thumb ond fingers on the anvil 
The beaten films are again divided Into four equal 
squares, laying a total of »0OO films of gold from tht 
iOtmUmied on page fM) 
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Of IfM vftrfvtln of row iMtt'rCotOt (h>w£ known or stroked shoet »nd nut? ore com Mixinir mill Into which Iht ttudi rublxi nnU the chrmintU htc Ihiown lo Ik? thonmuhly ciuiiht^ 

pamtlvoly dcui thoiutb they murt bo woRhed and dried before use The third v»rhty flnp l ^irether between the rolkrw HnlltjJts of m many thirty of Iheet mHl)« are umtI And In the 

Pnrm. whl«h 1 r 1«m used today than formerly baa to have Rtieka otom'* and idbe» fnrel«n matu r Inrgeat factorlea the mUen* ma> U twice as Ion* hr Ihette her* ihown Whim the mlxlro/ U com 

rmoved very earefufly at* here ahown hefnn It in ur«{ pWo th* mnuM pea* mW* r imitv *>r aoft *1 nmh 



One of th« blir calender machlnea in which the fabrir i> Impri)fnfl1e*l with rublMi Kum fo> th* Ihe hot-piTiu* tubinv ma blue rme of two proccdurLB lhai urc uht**) fnr fonninjf (In IjeaJi* Tb*i 

purpoac of making the ahocta atlck tojtethcr when butU up Into a tlr* Aa by thi captlim latter which an? much thitW* r in Ihc center than at the edjjr* h kfc In thin nmehine nnnH/Ml throuifb 

for tb« Moond picture abovn, the fatcat practice la inclined Itt favor a tontilderably wl*hr fabilc u die the exact shape of tJir crouB-picctl m of the di'siicd trend and tut off «t hi |ih»ihIh(< lenKths 

The roll of cloth in the forcjjround U an aj>run that lo wouml up with the c latcd ruU t* Ils In the other and more (ccenlly dcviloi^ed procens the iremlft ar*. rtiinnl m b (rabnd linjr mnchlm 

layer* from tdlckin» totfcthor of BporlBlIy Hhspnl r >11 >s 



^RMtlr-cnMe method llhutrated }< JMnif larraly enrplaiited by an aut4>matic machine the picture IndJcatis no aatiiiractory mnehtn* f*]r dnJnR thin haa born devijied 


Wkil« tiM cofd tir« ii ruBoUljr dUTcrent in lU structure from its fabric prederesaor this difference is not such that «n entirely different outfit of machinery is neces- 
Mi7» fh>K Start to finish, in its production. Many of the processes in the prepare ti on of both types »f ahoe are similar and acrordinitly many of the inprovements in 
ttachhie dasifn which really belong to the cord tire hare reacted upon the fabric tire and hare pone into use in ita production The effort in the above pictures has 
been to tell htw the typical fabric tire was made In the hey-day of Us career, rather than how fabnc tires arc today made with as much of the cord tire technique as 
U appticabk. In an early Issue we i^all present a aimilar aeries of photographs for the cord tire, which will show how these improved and more exjiensive shoen 

arc made The two stories together will be an epitome of ten y*or» of tire history 

MACHINES AND METHODS USED IN THE MANUFACTURE OP THE FABRIC TIRE 
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The Next Great Flood — ^Where? 


How the Study of Probabilities Aids Our Engineers in Fighting an Age-Old Menace 

By Harry A Mount 


|N( I in *\(r\ f « w jeurs tbl^ natiun N nt>* 
p till (I ut Iht' H|H((U(lo of u ^reat Hood 
di'^anhi loliiiNtown Oiiheston IHi\ton 
Puoldo — tlM«4e names brink recolhatlons 
of kit III HikhU <»f tin pusi I host of us 

who iiu Uuk^ tnoiikb (o t'KiifK. siab nils 

foituiu sMu]ail)il/t uttli tin \bllMis iiubaps 
soiiietbink foi (htlr n Ib f * <*nknit uinP miisilvts that 
\\i tlo aol U\t In Mil b a dunkiioiih hiM»( on tie niait — 
ami forktt It 

|ie\\ coiislUer th It Ibor* an Ininditsls of Amerb an 
coinmunltics tNpostd to tin piohabllltj of flood In u 
kreatei dokree than was Pm bio oi l)n^to^ Jn a ver\ 
few InstunttK smm prnt‘<ti\< naasuris lwi\e bctn 
takdi In iMan\ otlais silmtltb Invt miration bun fiillv 
t*stabllshed tin exNttnn and Iht extent *»f tin. threat 
but tht toiiimunlt\ in i haraiterlstk Ana He an fasliloii 
prefers to taki a thamt radar than s|iend inonej for 
Hood prcNintlon SilII oihtr ( omniunllK s are exiaistd 
to the danker of tlmal and do not »\tn know It 

rMsaMirotis floods an no ntw plnnomenon Itetords 
t>f jrr* at llmids dot tin pakes of blstorj simt Its l>e- 
klimtnk tlmloklsts ImM U^n able to (Ulerndrn tbal 
the «ann Htnaias wbUh n<»w are nunadiik Ann rlean 
towns and iIiIoh iia\< had krtsu floods ft»r hundreds <if 
\tur« OMU thuUMiinds and limt the 
llotids width now tietui art no krealer 
Id \olumf than tliost wliUli hast 
lieen Tin dllTeremt Is that we have 
built hoiiRH faeltirbs railroads anti 
blKbwu>H In tin* ualurul path <if 
ll<M)d wiUerH and ntiw wt must elthtr 
tnild back the si i tain at liiias dlkn 
uiirm hes In or take tia. < onsetjuincs^s 
Uouds riprwHDt u ver\ tsuiiplex 
Htiiih In probabllItttK Tin sl/t and 
Intensity of floods and the fretpienoy 
of tin Ir tK.< urrein t an kovinudlij a 
numlier of yarlddt tonditluns Mr 
^\ i Sion H h tiller, om of the foremost 
inKlnotrlng aulhorltb^H tin the sulk 
Jett, dhldts tin Into two 

(laNSiM in arrivlnk nt a imtbod ftir 
tielermlnink the probability of Hoods 
In tin. first rlasH be Int hides tin (ire- 
yulllnfi: londition of rainfall the sl7t 
Hbaia and slo[>t of the talthnnnt 
nriH die tbanitler tif tin still anti 
\* indadon of tlu (Htdinunt nrm lln 
jilnKltiil diarat terlstb s of the stream 
t banm I tin storukt tapaiHv of rtstr 
Mills ami aiiUM otlnr pliy'^Ual tbar 
aLtirlsti^s of tin catthniLiit ana ami 
tin Ktitam Itstlf In Ihe set on d < lass 
falls Kutb tonditions as the rati of 
r ilnfall snow conditions, tempi nil ure 
(ondltlonx die quantity of yvater ston d In reservoirH 
lakw anti tbt jjnaintl at the time a Hood (K(.nrs da* 
ythiolty and tllmtinn tif the storm tin formation of 
ht (lams (>r otliei l(miMaary olistrucdtins In tlie ilvtr 
and many tdln r * lements whit b i ause om Hood to 
dirfi p from anoilni lii the same stream 

No two llePds Mit tvtr t\ull\ altkt iHransi of tla 
inteiatthm of tin krtat numlier of yailiblt ooudlllons 
't'bus, two slonns of the Kann Indiisitv passing o\t r 
da same rher tnmin mn\ pnalutt yvM difltrtiit Hood> 
Ont Rionu may eonu at u time when tin kiouuti Is dry 
and the wiilir Is low in laU* s and rtstryolr'* and infi\ 
produce only a modtiatt Hmid Tin sts ond tonilnk at 
a lime \yben dn kfoiind lakts and nstryolrs uit flib d 
may product a laikt flood nr if lln sts nnd Hotid tmurs 
in tonjumdon with a Idkb ttmia’rature when tbert is a 
hirct quuntlty of snow on tin ground a \ir\ litayy and 
(IKaHtroUN flood miy ort ur 

1 he most (Oiiiinon prods Hon Uk ilnsf ihMids au Uv*s s 
to bold the swollen slnani yvltbln Its banks The 
tailldeis of iheM h\ets ha\e k<ni rally ovirliHiktd the 
fnt that (inhankinents defeat tin Ir own end In that 
till hlkln r the\ an hullt tin blkht r Hn AihmIs will pn 
until n Is rtmlnd when the Icmss art hlkb 

entnikb and stronp tnoiikh to hold fin niaxlnumi pos- 
sible fliHid Flood watirs yylih li fonnerh spread over 
Inrpe anas art lonflned to a nuirow i liannel imd inuHl 
for a Hood of the sanu volume rlsi to a higher level 
lids bus happened alonp lln Ohio and Mlsslssliipl 
rlvtrs wliere there are very ostenslye IttVtte systems 
While It Ui true Ibat leyees prevent a gnat deal of 


damagt from small Hoods when the yvuter does l>ri*nk 
llipoukb Hu dannikt Is likely to be much grtaler than 
If no bvtss txlsdnl In any event liie tltv width 
builds bytes hikii tnoiigh and strong euuukh to k(*ep 
mil all Hoods, tnjovs Its protection ut tin expense of 
otlnr uiiiuiiniiitn s wbitli have no iidetpiate proteitiun 

Nt \t rtln less Hart Htiins to Ik no other economit al 
int diod of prodttlnk agalnsC HimmIs on very large 
s| reams 'Ihe only aldrnatiye Is to preyent the Hotal 
In tin flrst [date tiy budding ristrvolrs of Nufllileul size 
to bold buck Hood wattrs In time of danktr In the 
tast of tin MlshiHHlppI tills woiibl mtan resirvolrs ctaie 
parable In size (o Ihe (ireut lakes, and of course, that 
1 h out of tin question 

'lln l>est natural protettlon ngidnst Hoods Is natural 
rtstiyolrs Tbroukinmt Ntw F'nklatitl, and eHi)etlRlly 
In Maine yvliort the country Is dtdted yvlth lakes, 
dlsaslioiis fltHuls are nmtii kss likely tlian In Hie Mid 
die Wist yyhert linn are few nntiiral Inkfs Tlie SI 
Imyy Pence which orlkinatts In Hie t rent Fakes Is an 
evnmplt of a laifMHy controIUd rhtr 

U lien the krnit yaikty of (ondltioiis that nmy eflcit 
a flottd are ( onsiden (I it will hi sun that tlie numlier 
of tomblnutlons of clu unistances wliidi muv octur aie 
Intlnlte When ytry large Hoods otsur It Is always lie- 


tause of Hn ciflnckknce of abnormally heayv rainfall 
yylih a numlHi of oibt riondltions rnidlnp k* Hoods 
One Important dtdmtlon Mr Fuller has madt Is that 
If yyt tan dill I inim Hie avt rage yeaih maximum fl<Mi(i 
on anv stieim wt may reasonntiJv eM^t ib»t wlHdn 
a ptihtd of Hm ytars iheie yylll on urn Ihanl 1 "id tiims 
as kMuf within to ^ears a HimmI 1 Ht> tbms us kual, In 
J'"! ynirs 2\2 Hnus as grt ut In Vi ytar^ JIG times as 
kit at In llki ytais j(Mi limes us k^eat In VMI ycuis 
nti Him IS as kit at and In Itkk) yous ^40 tinu^s as 

kTl it 

Ihls (hss not meim that floodn <if (best makmUmhs 
are bf)nnd to (K<ur In these iierlnds hut tlitse are the 
lulling t halites that tluv will istur Ntvenil ut the 
llootlH vybith luiye oiturissl in tills muntry In Hie last 
JO ^tnrs have Iteen linger thin should ba\e ott iirrtsl, 
lutortUuk to this tuhk In 1000 years 
The value of Ihe lakuhilhtn Is that it tnables engl 
luers to till witii a fair dekree of acturnty Just bow 
mm h Insiiruntt akulnst flood a (<tmmiinlly Is buvink 
on a df Hnlto t xiwntlltiire 

H he most <xlens|\( flood prot(tHt*n proJet t In this 
country Is the MlssHnlppl rlyer levees but tliONe mav 
Im reckontsl onlv ns temiMirary prolecthm btx'miHt Ihev 
lire Imidtipuitt In larke floods The nmst uiiibltiouH lltHid 
prevention pmJrH 1 ns dirferentiattsl from protection In 
the liavton projts t whlth Iuih tstst soim $50 000,000 
Mr Arthur K Morgan, the engineer In tharge, eatl 
mates that the protection alTordetl Dayton Is pernia 
nent and timt there la no chance whatever that ever 
again u dlHUHtrous Hood will occur at Dayton 


It Is Mr Morgans esHniutt timt Instead of the flood 
of SO limes the average yearly maximum that might 
have l>ecn exi>ected at Dayton In 1000 yeara, the tiotal 
of lOlS on certain trilnitarlcH of the Mliiuil actually 
WHS nine or ten tlmea as great Mr Morgan concludes 
from wide cxperlente that the whole Interior portion 
of the Fnittd »stntea Is subject to rare local Hmalg of 
very ki'cat lnf<*nsi(j three or four tiuieu as great as Mr 
1 idler s tulile inditntes, Hiuall streunig being more er^ 
ratk than large ones 

As Du V ton and the illsHlHHlppl leveea represent the 
largest protedhm piojtvts undertaken In thU country 
the city of PlttHuirgh is ppobablv Hie most conspicuous 
bad ixample FIttsburgli lies at the Junction of the 
Alleghtnv and Moiiongaliein rivers and the bu»lnt»«H 
section of tlie <it\ is tm the delta between them The 
low land along Hie livers for miles is Uirdered by the 
kieal steel mills and industrial eHtuhllshmentS 
The city has lavn very fortunate so far In the matter 
of HihmIs, althoiikdi the greater part of tills low lying 
area Jins sevi ral tlints lieen InumliUed within tlie past 
15 ytars, with a pro|)erlv hws In that time of uismt 
$l“i 000,(K)ti A very thorougli survey of the situation 
(ompbted in IHIJ sliovved that while there wa8 authen 
H( i-efords of 5.4 Htnids In Fittshurkh ranging from 22 
!o i"» 5 foot stages, It wua not im 
pndaihle that some dav Pittsburgh 
limy have ii 40- foot flood which would 
(nuse 11 disaster equal to anythink 
I His country ever has seen In the 
past the cliv has always been lu(kv 
that only one at a time of the streams 
width met*! there has been Hoodtsl 
to an extraordinary degree When It 
liHppens Hint IwHi luive great floods 
Qt the same time Pittsburgh will bi 
a s<irry city 

A system of dams nl>ove the city 
sliullar to tlu Mheiae carried out nt 
Dayton was pnqjosed and the coat ut 
Hint Him would have been about 
$2(1000 OtHI It was shown that tlie 
assesMtd viiluo of the land affected 
WAS $100,0(10 000 and tliat this prtqe 
erty was marly $*jOO(K)(HK) lower in 
vaiiie than If It was protected from 
Hoods but the project got no further 
timn dlsfussion According to Mr 
Full* PH tabh the Hoods which PlttS 
bmgli has bad within the past 50 
years have lavn no greater than 
might norma llv l>e expected in n pe- 
riod of 15 years 

Tt is probable that large cities such 
as Pltishnrkli will evyntualiy learn 
from hitter cxiferltnce that flood pre- 
vention is fhcn|X'r than Hoods When u number of 
the tilhularles to the large streams are eontPoMed tlie 
danker of bad Hoods on Hie large streams will he re- 
dmtd and thus at some distant dav we may exfiect the 
nnmbyr of dlsastnms Hotuls to W reduced In this way 
Ihil Hie threat of Hood to liundiedH of small eom 
iimnities vyliUh nt»w exists pridaiblv will conllnue to 
exist and vv la never tlie fatal exanhlnatlon of clrcum- 
stanceH occurs we shall have another flood horror 

Flowers That Dislike Mask 

I T has lioen recently observed that several kinds of 
flowers are very mucli affected by muslt Where 
there Is a constant volume of sound for some hours 
during the day certain sensitive blossoms develop a 
leaning tendenty away from the direction from which 
the music comes. It has been shown that the cyclaraen 
and the eamatlon are especially susceptible to tlie in- 
fluence of music Some of these which had been used 
as floral decoratlems close to a stand where a Jazz band 
was fre*quentlv playing dance music were affected to 
an Hsttmishing degree After n few hours It was dis- 
covered that oil the blossoms had deliberately turned 
ihrir backs on the mmree of the music Even when 
they were placed facing the stand It was not long be- 
fore eat h bloom reversed Its position. Flowering 
specimens of the white Easter lily were also affected 
in the same way Although little Is known at present 
about this curious phenomenon there Is no donbt that 
blossoms of several kinds ore affected by the vibrations 
which aro set going when music Is performed 



What happens to the eommunity which has given little or no thought to the question 

of flood prevention 
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Do«s Steel Melt /rom the Inside? 

M r G P BLACKlSTONt of Canton, Ohio, HondR ns 
the accompanying piiotograph of wnne metal which 
he waa melting, s^>me twenty years ago, in a tiiulble 
eteel plant In the manufacture of crucible hU>el lie 
reminds ue, the mixture to be melted conslNts of deiinlte 
and carefully welghetl amounts of ci>rtuin grmlt^ of 
wrought Inm, blister bur, uUo\h, and m rap whith are 
placed In laits These pots when flUrtI and fo\tred 
are placed In a furnace which contiiliih a nmnbu of 
holete^slK pots, Uire© deep and two abrcuHt hlln^, 
placed In each hole The holes art then to\tred ami 
the pots ai'e Hubjected to a heat of HbOd deKnt h ahrt n 
h^t for u period of from two to ihne hour‘4 Aftu 
the mixture Is mcltetl, the imIh arc allowed to stand lu 
the furnace until all the gas has iHdloil out Ibo 
molten steel is then ready to Ixj cast 
The mixture used at the tlun that tia Imid^nt <k 
eurred imludfMl numerous pieces ot octagon lur slctl, 
such MS Is used for chisels and rectangular bur 
such as is used for lathe and plant r tools Aftei iJie 
pots had been imckotl plac*s] In the furnme and the 
Jiielting was well umh r \\u\ om of thi iM)ts broke jind 
was Iminedlulely remo\t.d from tin furnace and set to 
one side When tJie pol had cooled Mr Dim kNton 
(dsurxed that chunks of inttal were prewnt wbhb 
setmed to have the original shape thex jaissessed al the 
lime thej were Insertetl In Ihe fsit Dy tapping tlam 
with u hummer a hollow sound was noilccnhie and 
upon further Inveatlgatlon the pieces were Indtsd found 
t(» be hollow Thej were carefully reua»\cd and art 
shown In the photograidi If will be obstr\e<l that the 
pieces removed from the fwt 
are two hollow shells that 
have retalnetl their original 
contour, except that In the 
pnM'ess !»f melting the niol 
ten metal in the Infllde found 
u weak spot In the outer 
shell and passed out through 
the opining shown Mr 
Diacklston asks whether this 
dw*s not sufcgcst that tin hi 
pieces of steel melted from 
the Insldi to the suiface and 
not from tho surfaie to the 
Interior as is generally suii- 
jwsed 

Now we an* of the oplnbm 
that the explanation of the 
curious apiiearnnce of tid« 
siHHlineu is to !>e found In 
Ihe fact that imtal currylnc. 
a high i>er<intOKi of carbon 
has a hiwer melilng isilnt 
than u low-carbon iiu lal 
such as wrought Iron and 
tliut the bsil steel imUed lx tore Iht other umtiiits 
Before a < luirge of metiil In a furnace passis Into ihi 
lluld condition It nHsunus a pastx simitlulil condition 
and furnace men tcU us that siuaerimes in an oixn 
hearth fumais when the i barge Is slow In melt Ink oi 
lK>caiisc of a ttmiMirary drop In tiunperjiture lx kins to 
thicken up, it can l>e qulcklx brought to tin tluld coiull 
tlon In introdtulng a mass of casi Imn whiib, iKtaiisc 
of Its high larbon content, serxes to hasten tlie aa Illng 
Drobablv, In the case lieron us tla ndst 1 11 mc<ais 
material In the pot hnd lenched tin lialfiialiisl toiidl 
tlon and the past> matirlnl fonm*d around Ww laxagon 
tool steel, forming, as It were, a matrix or mold, Tlun 



Hollow pieces of tool steel scrap, found in broken 
crucible pot after partial fusion, which apparently 
proceeded from the inside, out 


ns tlie temperature rose the steel melted and ran out 
of the matrix of more n fractory lower-curlsm material 
leaving a hollow Kpiuc i orrest»ondlng to ihe original 
shaije of llie twd stivl At this p*>lnt, lufon the wiioU 
mass was melted, ihc is>i broke and wu'' wlllidrawm 
If this was the seqia nn ot (wents It will ixiilahi ilic 
lurlouK aptsarumo of iii< <ontents 

A metalliii gU al i ucIum i to whom wo showed this 
phottigniph Is of iho o|iiiilon that tla lectukonul hIuII 
uiKin auaUhls wetuld i.iolud»l\ lx* fiumd to U mltlar 
tmil Hietl nor soft stdi )iur sona tiling of a tonglom 
< I ate of the two 

Storing Gasoline Under Pressuie 

O WIStr to Its hikh Milatllllx kuxollia Dtusi la' 
‘stolid unch r jf ir Is lo t»i kfpl fi-om 

w. isiiii to wuson whin 111 krtai loss }» ixaiMUillon 
Dul ila oidluitM tint Itaitiooad cxllndih iJ sJorak' t* uk 
has a k>i *t handbap )i i mnot be k» pi kas-(lt.}it It 
siKin Iks oiat s dKioittd umh i prtssmis of Ilftisn or 
twcniN poudds ]ii ] s(|ii in Ijn h tla bottom "^ikkluk 
down In iht fent(i li tki sunt tlaa tlu p< rbia (m 
lists Ix iks sut)]( it nil\ J jrgf to Ktx p ji < oiisiaui sin am 
oj kaHollDL \apor pasvpi^ ,, 11 * from tla lank <h\<lop as 
a result of tla tlKioitlon of tlu t ink and within a f < w 
months the stand k isolua his loat Its most xaliiabk 
propti ties 

To ohvlatt UK'S tioublis tt (’’libuko aianufiK tuu r 
has Invtnttii and hallt a [arfisth split rhal stnrik< 
lank of Kte< I width Is abh pi wlthstantl (he prtssun 
dta t<t tla wtlkld ttf tla (kfuttl as wtll as (la nii|k i 
addetl Kltaakt iirtssnu wltliout suJTtrlnkunx distortion 


I his t>iH i'f tank Is known as the Hortunsplarc ’ and 
Ihose now untlci t tuistria tlon are about tlftv fett In 
dlanictii and hn\t a tapiultv <»f 10 0(H) baircls 
In order to protect ila f'plmre against tisi high pus 
surt s due to the absoridlon of Htd ir laut with amst*- 
uutnt rapid \JiiK>rl/alion of the cunteiits, tlu tank Is 
to\M(<l with a tlauoukli surface Insulation while to 
(his Is mldisl a coal «)f whlti ]mlnr Inbnded to retliH t 
a iiiu\liimm of simllkbi awnv fiom iht tank 

l he tank wilkb^ ilnmt 1 h> tons hut Its full load of 
kasollne adds anoihn I - lO tons Ttn la aw iM*8ts tairx 
this welkht t«» tlu found itlon piers riiisi ])osts an 
made of llfuniiiuii i haniu I wi tlons nml an iKiUd 
at Hull upjK r ends to tlu cmtir ibikof tin tank Tlu 
tank It St If Is n«»t wtbhd tail Ik calked on tin out side 
It Is a mitlnmithal fut that stressen 111 a splu n 
for a glxtii piissuii \\i oul\ ont‘-half what thox nie 
In a <\lindo of ih* '-oat dlanu ft i In a Mllndrhnl 
suam holJtr Hu imtJil In Hu sides isHUbjiUtd to twin 
Ha tiU'^lon In om dins Hon that U Is in another Doth 
(lids of the biflh r an palling 0(|unlU hard lu an 
Hite illrefllon douhbm. Ha stress In Its bmgi r dlrcH'- 
tion The same f mil ( vlsrs In the cxHudilcal jirc'ssun 
storage tank for ki''<’bm, Imt the Npheritnl lank k‘ 
around this drawback 

The Spontaneous Combustion of Stored Coal 

B JX\nsiO of the danj-tr of Its 1 o>h hv siMtntamsais 
ctaabustlon tin. manakenunts of larki jndu''ttiis 
often hesitate (<» Kis)> nmugh (s>al on hand to take 
advantage of lowi r pikis during certain jm rlods ol tlu 
vear to Insure agtlnsl interruptions of supplv which 
<ntall costly sliutdownH md to Insure against (\ressive 
prkes during fuel sh *rtakes All coal Is Mubjivt to the 
phenomena of xp^aitamsms eombustion and it Is diit to 
local condUIons prevnlHuk In certain piirtlons of Hie 
pile where a balinet Ih Mnirk betwetn InHulfiJent air 
and ex(^ SH of ulr H is therefore u local condition 
occurring in a simill -iisd and 1/ allowed to progrt'sH, 



Round tanks for storing gasoline under pressure 
without loss through leakage 


spnads thnmkh Hu plk Dinktrous huiHnk generally 
oduiK hit WIN n two and (di fist from the surface 
\1I (oal iKiifN homo hut If Hie lu atliik temperature 
dm s m*t e\( ( mI ij"! dtkrrss laliHulult no danger 

< vKts IltU fkl (bkriss ih (ho dangei |»oint 

K Kstattd lu a Jerho\ (Id N I itiaUpriK tlir4 r of 
a d(\I(t ( ilhd a pro(Miomo((r th it (slor and smoke 
(K not hufi tin ans of diUttion f<ir ulun tla coal 
i< jK lu h tills stiiM It In wHi alonk in Ha pro ( onh of ( om 
laisHon It (hi small p irt of (he |ith w lu re Ha com 
buKtIon orlklnaldl can lx ItKutfd the HlmpicMt solution 
Is tla HhoMl flow Hun to huate th( licit point? Dy 
IrirttiHuk In Hu plh on teuieis iif ft or Jd feet a nutu 
Ik r of t h e s < h( ntlnclH ’ 
Tfu so (onslst of iiulntod 
tulHw t at h (ontiilnlng a link 
of stall a r(>intH>sttlon Hint 
It Ih fusltdt at Kit) degrees 
Ulun tlu link melts out a 
signal lu ad is released, 
which afttr It spilngs up Is 
vlslhb for mviral hundred 
fts ( A soimwbat fllnillnr 
dtvitt ts uMst for sounding 
aioiind critiuii siiotR and 
walthink them InMiad of 
Hu fiiKthli link It has three 
tiicrmoHiatk olt m< nts at 
tliMx |K)(ntH In Its length 
and Ihc'He tonned wlHi dial 
t liLimoau ters iiuamted on 
tht head of the protwtoai 
( (cr 

1 ai h Hi ntlnt t can guard 
from Itk) to MK) tons of coul 
and with a ki*‘'Up of Hitm 
Instrttd in a larkc wtorugt 
an u any nu mlier of the 
working forte t m klaiuo them over at nasonabk intt r- 
\alN in a few HtHHmdH llu k^ntral uhc of such tkvUxs 
as this would tend to tnuble Ihc rallnaids to traimiHtrl 
t'luil in gtM>d wtatlur wheji t itn an av Hlable and to 
kdvc sUiuh tmpb'Miuul to mlntis ratlui limn Hu* 
pustnl Heasnnal cmploMiunt Uhis should lowir Hie 
prlt e of coal and 1 1 niovt tie t \t r pn m ut fear of lm\ Ing 
to dost ilow n 1 irkt- liidust rU s Im t au‘'( of tt ini»orar\ 

< Old Hhortukt^ 

Hereditaiy Immunity to DiscdMe 

I N a rtttui papti n ol iKlort Hu \iiu rh an Phlbe 
Nopldtal So<lt.t\ l*rof( hsttr M 1 of Hu t nl 

ol W I'xtm'-ln slalid ihd lu iiUMuldlnk vut < t s 
sh( gtnHiarioiis (if rubblK with llu k(iins of t\piuiid 
ft\(r lu was idilt lti ill \i Idp in Hull blimd an auH- 
bod> whliii N lumsinltttd Irota inoHu i to olTs])rlng and 
u mb I s Hum Hum inmiuia to tlu dlstasi Kibldts ttf 
Hu foiirtb Ol prill ^tmi iHon so tii dt d mav lx made 
(apultlt ol (n(i(omln>- un inlefiioii ot tblrtj to forty 
Hitus as nmn\ t'pliold liiuHll the orlklnal rahbItK 
t(pabl St ind Wlutlui su( li iniiiiinl IrnnmniLv Is also 
H niisuitsslbb tbiou,.li llu paUrnal sbk has ntu \t.t 
btsn tl( (( I mined but as ProPssoi ( ii\tr hi\s It Is 
(d lUKitst lo IfMin that \ounk mav n»a (ml\ accpilri. 
imiminhv k u lions Horn Tlu Ir moHurs, but mav rt tain 
lliem sulli(Untl\ lo trinsrnit llum in a nuusurable de- 
krtH wlHiou furtlu I Imrmml/aHon 1(» Hulr offHprlng 
l<\(n If Ibis Is nothlnk mon Hnn miKmal transiuls 
slon 11 mav lu ol piiutiial lmpi»rlam_(, since a large 
iwnontukt (d a i>opTdaH.tn mt^hi In time thnuigh suth 
iraHHiubslon (ona lot\hlbH sonu d<kn( (d Immunity 
to a width prevail nl diseaHV If tlu r( suits of our 
future expel linents Is ar out our present data It lxs*ome« 
evident Hint wlien su(c(H*dlnk ki^m rations of rnbldta 
an Immnnl/eil to tvphold luuHlI sonu riuuUlkatlon Is 
made In tht Immunltv tnevhanUm wherebv Individuals 
of later g(neratlons are cajmhle of devt loping higher 
resistance against these k^nuH ’ 



The "aentiner' that given a visible indication when the temperature of the coal pile riHCB beyond the 
safety point, and a big coal dump protected by these devices against the ravages of spontaneous com 

huhiion 
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Checkmating the Moth 

New Investigations of the Life Cycle of this Insect and the 
Possibility of Preventing its Ravages 

By Dr Albert Neuburger 



Full Kt^wn female moth^ mairnifled ten diameters 


ITIlOldIt tli( ituiih to The Uo- 

iniHtk imliiiiits (tlioiikli not to tlioHe wo 
u Isli for ) ]iM(l (Im^ iniH li hiirni to onr 
nmihIioIk itnd our furnlturt nil tlie ><iir 
roiiiKJ liiid lU)! kuc* 

MH Mt In llndlnR nut tin <»f 

ItN lift iind lls |»rojia;,atlnn Tin of (IiIn fait tn, 

tlijit ti 1 tain ill lulls of I III iMolh lifiM \( lo aro m rv dlf 
lit nit If Dot liu|H)SHlhk to Ih_ oI>ki r\isl tliuu^li urtut 
miiiiUis of taolliH ll\ alMuil o\tr\\\liiro lontlnuiiHv 
In (ons 4 S|uenc( tills nil'^ liU f maker loiild not |)o foii^lit 
siiusHHrutU IdlfiiHiit si ron^l> Him Hint, ihimkalN 
MOTH nsiil (lamphot iiapliLliali ni eti ) Ims huso it was 
i\| 4 St(tl tiuil Hall Miall wonlil kis fi off tin moths — 
M 111 ri as It uuH not t m n < < i tain i hat thi^i aulmulH 
|K»sHtss (la fill ull\ of sjiultiii;^ MoiIik huM Uin kis n 
iniAlinu nlK)nt on Imks of imphllnUni' — -i>n tlu otiar 
sidi Kood t\[Krlinto \mis hid wllli (lam tnd Himllar 
< la Mill Ills 

IhlH loniradii lion mm la tvidalnid hi tia fa< t that 
(here art* (llfliiint spoilis of motlis tvhlih also difTor 
in tlalr ttiHloniH of lift I’lins tiari i \|Kt ht sidi*M the 

I lollit s-iiiolh wIiW h onl\ n sliji s In tlothis and furni 
(nil a paiHrnioth wliiih iU*hiiu\h iKsiks ind \tall 
papers, a l(*athi r modi latiuj, liatliir a fur moth etc 
111 VII tliiM dllTiiint sfHs li H lx Inn Is lo (la name 
■lamlh of ImltirflltN to (hi ritufdai Uut thm are 
found not onl\ In (la ilodas of mankind that K, in 
wool loath* r pii)rtr and furs hut also in |,ialns on 
Komi lust* mid sln^l* hiss I* s imnr *ni apph s and men 
in h*H‘-ldMH will n (la > sona Itna " ImptKii to Ito In 
sUi li miildiml*H dial lla wlmh lilvi Ih distlmisl and 
dll Us s Hwarm out to 
r*tnml a n* w liomi * Isi*- 
\\ hue 

Vh nil III loin d alioM all 
dll d* (alls niiKi mln^, da 
lift of tliiMi animals w* u 
not \» n wt II known undl 
now Put nctortlln). to 
modern elmes tin tombat 
against an animal m a 
plant dolnt; hiii m i an onI\ 

U led KuiuKsfiilh wlion 
Its * nsioins nf lift an 
known In US In full detail 
Nowaday s da t omhul U 
It d on a part l\ plivsIoloKl 
lal basis, wliithir It (*on 

I I rns iiHf (erla pai aslii s or 
whntmer It ina\ be All 
**lnKli plaiHi H of Its llfi arc 
inNOHtUalt d after wblib 
i\ir\ (loKHlbh mi alls are appli* d to maki lU nurelval 
dilHi alt or ImiKiHslblo 

(omsmlntida modis (In ziadotUt l>r ’'lltsihak at 
liieeiUnHin ba» mad* tlelalled nwarebiH whbh lui\e 
bad nimiikahh rennltH To be^ln with ho hnH Ntateil 
that it Ih of rolatUiU llttl* n^ ill to cuteh nmtliM (hut 
tl\ alxnit In the room and kill them 
hor till's* inodiH an alwaiH inaHiii 
Urn The fi luliihu moth wlutW 
(U'struodon Is much more Important 
does not Hv oftm liei aiise tin biiek 
pait of Its lM>de Is too hoaw for lU 
Ink Tilts ba* k part Is mnsIderabU 
lar((* r than thi one of tbi masiulln* 
molh and !« flllotl with ikk^ to lb* 
jne'nter part ho an to Ik* llkt a bem> 

Htick For tills reason Ibe furiaU 
sKs k»"n( mile ipib d\ In a bidden 
eomer It moMS Utile and KeneralU 
irawlH about slowh If It i\er flies 
It doof) HO inuib slower than tin inub 
and with a slower flappinjf of thi 
wlntcM hor this nnwm then will be 
rarole an opiKirlunllv to see a female 
moth fljInK or eren to find on** at 
all the m<*re so, rs they are rather 


H<are*e. To about nlDet\ e^r a hundred nialoA there Is 
larhupH only *»ne slnak female moth That In why the 
eatihln;; eif tlie iiialeH Is of ao Utile value, hk there are 
alwiuH enouaii wlitch remain llvlm; and know how to 
And die* rare female which men will generuHv not be 
tdde to aeo 

To find die *wb and the greedy catendHars wliieb 
irawl nut of the ova Is us dlfflciilt as to And the fes 
muleH Hotli are tesH than a inllllmetir lonu The 
eatorplllar grown Ihmigh hut when It In big enougli 
(o Ih seen hv sight aloni It U geneiallv tiK) late The 
female doe*H not lav Uh o\a dlrotU> em the material die 
t lollies, the funilture tit , eft, whkh are HtHjlIeel ho 
lM(dl> later on bs the i aterplllara Quite on the e*m 
trarv, It lavs thiiii In stmie tstmer In small i rat ks of 
die Amir and suth like plucea where the) are neither 
lisikisl for nor to l>e setn at all From them the wee 
call rpllhirs t raw I out When laving tlie tiva the female 
itoeK not provide for food somewhere mar them Thus 
the euterplllars Ugln to wander and to liH>k for fiHKj 
The fenmliH hint died after having laid their ova 
and OH thilr IkhUis aie geiierallv to lie found near tiie 
plae* wlure thev laid thilr ova thev are generally 
eatiu up hv theli own dt'seendaniH Then these wan 
der until duv And at last woollen laaterlals tir furs, 
or If they are cork mollis stopiiers of Iwitlles Here 
duv liiive what thev loiiked for, that Is fiMSl 

N*iw duv lH*gln to feed with a gr<*«*dlni‘SH that Is 
UHtonlsIiing "I he hedes in the materials grow bigger 
and bigger and with (bem the coteridllars iqsiw and 
reueh iit last tlie length of a esmtlnieter But It may 
Ik* a xar before tbiv mieh this sl/e Ah they take 
tbelr food onl) from tbesi materlalH and eat nothing 
but dll He tlu sire of the lA tlusi materlalK eor 

responds with the slxe of caB^nilllars In even resi>ect 
VVIiin tlu laterpillar is ohaerve<l It Is ofUn Phi late 
for It has then alrea«lv done great harm It Is slngulai 
that It knows well how to dllterratlaCe the mati rials 
Id eating for In mix* d 
wtMdlezr materia Is whltb 
ctmsist of wiKd and (“otton 
It ents the wind alone and 
leaves the cotton tin 
toiichefl 

When the (uterpllJar has 
lived for soini rlim and 
luis readied a certain sire 
It b**gtns to pupate To 
form die (iMiHin it usi*s Its 
own 1 \( n mt nts la I x e d 
with wool, horse hair and 
Miiihlike material The 
eoeiMin will stlik fast to 
dutlus lovirs carjiets, 
etc to whlih the eater 
pillar Ins fastened It 
From tblH loeiMm the but 
terfl) conics forth and the 
lyele of life us deseriN*d 
here lK*gInH anew for another gineratlon 
Tlie ri*Hear<hiM whbh Dr TltHihak eontinueil for 
\eiirs whkh have juHt lieen flnlsbcHl mid the results 
(ff whkh we have reproduced plitoriallv, show wbut 
cnoimoUH dlMUultUH arise when we strive to destroy 
the moths Frequent beating, which is reconmumded, 


Is certainly u^ful, hut will not remove the cnterpllUtrk 
from tho rauterlats to which they ure firmly attached 
by their trophl nor will It remove the welt-fixed 
cocoons If the gHnnents are beaten much, of course 
the number of caterpillars will be greatly dlmlnhihed 
by and by Hut a certainty that they all hare die- 
appeared Is not given Kven when looked over ever so 
cnrefullv, voung and small caterpillars will be over- 
looked When the pieces are locked Into a moth proof 
lase after diey have been beaten, there Is tlie danger 
that not ail the interptllarH have been removed by 



Destruction wrought by moth caterpillars, and 
ten-fold magnification of the eggs from which 
they hatch 


lieutlng and that those diat remain ctmtlnue their work 
of damagi within tht <ase But of course, a well 
(hmed box is a giHal protwtlon against the Immigration 
of new modiH Dr M**ckl)aib lakulateH the value of 
die wool taten l»j the moths In Oeriiiany as many 
inilliimH of gidd marks yearly But the whole damage 
Is, of couPHt a muih larger one than the value of tbo 
wiKd as in manv cases clothes furniture etc , are dam- 
aged width lose id value hv the holes the moths have 
eaten Tlie effect of many strongly smelling ehemIcalH 
aiiiK*arH to be doubtful as mentioned hImivo and there 
nunulns die open cincstlon how to prevent the damage 
by moths. 

On tht basis of his physiological reseunhes concern 
Ing the customs and thi genernllve faculty of the moths 
I>r Tlt**<.hak asserts tlmt It Is b*>Ht to keeii f*>od from 
the euterplllars ho that tliev perish by hunger The 
Mlmplest method of doing this Is to combine the wiwl 
with a HuhMfance that makes it InediNc for the cuter 
liilliirK. It is vtry hard to find Huch n MuIiMtunce which 
of course, inusl he without imv smell not to make It 
disagreeable to wear the clotnes or to remain In the 
house and whkh mav not inl^iience either tlie colors 
or the qiiMlides of the wiMtl It must Ih* posHlble also 
to treat water pr*H>t material with It After Dr Tlt- 
Hclmk has Irletl more thim 2000 f*heinlcalB, he has suc- 
ceeded in finding one that would fill the blU Threads, 
textures, fells Impregnatwl tlierewith show no truce of 
this treatment after drying They look the sauie as 
bifore thev iimnlfeNt no ob>Kfiiopable ordor, they are 
soft and pliable and have not changed In any way But 
the *aterplllRrs put upon them do not touch the food 
any more and quickly perish with hunger 

Slag Concrete Roada 

S LAG as concrete aggregate hM 
been used In o<»ncrete roads for 
something like nine years, and there 
are about 225 inlles of ouch roada 
now In use In varioui part* of the 
United States. In Home placet ttda la 
the moot economical and moot easily 
obtained aggregate, but many etigl- 
neert tuul cimtmeton lack confidence 
tn Its wearing qnalltteo. Extended 
oboervatton of elaihcoocrete roads In 
construetton and operation, recently 
niiMle* Indl^te that 'while thU mate- 
rial preoents pecmllarltle* M to ort|^ 
Inal hionlpulatloA and ae to wear, 
roads butU with It are In auhetantially 
RH food condItloQ as those of compar- 
able age using natural aggregate. 



Textile fabric of half wool and half cotton, showing the predston wHh wU^ the moth 

caterpillar oelecU Its food 




I ull grown moth caterpillars, likewise magnified 
ten times 
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Ltitl Th« iWOB burl. »howlll« overhewl trolley wires end trolley from which current 1> obtniii ■>! t r drlvlna the Jelrpump 
power* onl^ ocoeletinn ot en lS~horeclrr wer verttcsl electric motor direct conneclcd In n centrlfuRnI pump 


Center The controller for KtaKloR Hnd fttopplnv the motor 
It rwfjve* In b well thuji etiBbllnff the bBrftr to be Bteerrd 


KiffhC The 


The Ejiffljeh ran«l-bar^e that propelled by the water Jet Bjatem 


Water-Jet ProinilHion 

O NE of the favorite subjeola for the efforts of would 
be inventors is the propulsion of ships )>y means 
of the reaction from Jets of water astern 

Tills system has the aU\untaife Ihut It works, and the 
dlHadvuntaffe that it is (tecldedJy Inemcient An In 
mallatlon of the sort hos, howcMr b4>en made In Knu 
land onU the peculiar oirc-uiustuneea under whkh it is 
used fully Justify the loss of effl(.iency 
The Midlands canais are very shallow and luut l>e- 
come somewhat obstructed with undtrwater growth of 
weeds. The custouuirv horse townwe has Ikkoimh too 
<xt>enslve. while the shallow oanals make uwe of the 
M<-rew propeller Impossible A Norfolk iiumufmlunr 
of propellers was tlierefore (?l''*n the o|>- 
|s»rt unity to desl^fn ti hikwIuI propel I Inj, 
unit havlUK a water Jet made bj an dec 
irJcallj drl\en <*entrlfupal puinji 
Into a cylindrical, op<n w«n built intrf 
the bottom of the barae and readilnk 
through to the detk Is teleseoiKMl the 
IMiwcr unit wlilih ^'onslsta of an l8-horse 
power eloctrh motor diiwr conmnttHl to 
a lOlnch centrifugal pump, IsHli on a ver- 
tical Himft This unit is carried on l>all 
hearinirs in such a miuiner that It mav 
be rot«t<Hi by means of a tiller In ttih 
manner the barge iuu\ lie steerwl without 
n rudder, slmiih b\ Miming the waf^r 
Jet In addition It mn\ la? stopisd or re* 

\orsed bv swinging the tliUr tlirougli an 
arc of 180 degrees 

Owing to the fact that grass would 

quickly plug the Intake oiienlng of the The locon 
pump, the latter Is pro\lde(| witii a num 
btr of guides whllt Imnieiliatclv I)eli>w 
these guides Is mounted u bar ha\lng a sharp cutting 
edge When weeds c<dlw I on the intake a quick mo\*menr 
of the tiller or sImpM the ordinary Hteerlng movemenN 
KUfflces to cut them Is'twet^n the guides and the har 
The supply of current for tht lH-hor*»eiHiwcr motor 
Is taken from two troUc\ wires susiiendcd o\<r the 
canal With the motor conHumlng 12 liorM»power u 
speed of ml Us jar hour was ghen to a 7tMi\ 7 foot 
canal tmrge haxlng a nominal load tonnage of J'l tons 
and the nwt of power works out at one*rtfth of a cent 
]»er ton mile Tlie wst of the o\erhead (nd)ev wires was 
about £(KX) t»er mile Allowing for capital c*>st tlu 
working expensea of the electrlcallv proiielled barge are 
about half thooe of the horses whos* place rlio Installa 
tion take*. 

Tlie weight of the aanplete Installation is 2400 
poundn wad It con be trans- 
ferred td 0 few lulnutea to 
any other barge which 1« 
tsiulpped with the neceasary 
wen, 

(Hd Egyptian Water* 


Alustum South K^nNlngtoii ono from Kamak datt s 
from tho reign of Vtntnholii) III (B C 141" HSO) 
the ntlier from l.dfu ih of ihi Ptolemaic Kissh In the 
former tlna is ineasnnd h\ tin iinlft»rm eH4ai>e of Uit 
watei In tlu latltr Iw Its vitii form admission Ineudi 
fuse tliere are hwhi dUTeiuil acalea <<^rres(«indlng to 
the length <»f tla night or day In difft-ient mouths 
baHi of thest siaUs 1 m 4ii\id4(i Into 12 wpml parts 
showing thiit an hour was tt first of variable h tigth 
l>elng <»ne twelfth of tlu hut.ili of tlie tlav or night it 
the parthiilar time t>f Ntar 
(MaiidliiH IMoUinv colU'iluI tlie obserMHl times of tlie 
pliant s of a numlier of hm ir esUpaeM, these wtts ii>n d 
hv se\eral ln\t silgators Inihidlng Newtsanh ( owell, 



The locomotive of the monorail line, showing the double flanged wheela and 
the low hung center of gravity as the roil Is atraddled 

rp cutting and Folhcrlngluim In atudhs of the inoon’H necular nc- driven fn 

mo\*nienr teleration Ah the tlmcH wert presumably olwe^^e<^ It Ih f* 

ioveiiicnts with s<aije sui h liisiruinenls as those now exIiJhltetl tages for 

I tho har tlulr stmiv with an t*stiimtt of their ntsunuv, Is of hami)er a 

wer motor some astrontiinh al ImiHatam* teriUorv I 

o\<r the , ^ j "*"*’*' 

M>power u Conquering Excessive Grades and Curves rail uho\t 
tMi\ 7 foot with a Monorail Line mra dear 

)f 2^1 tons f N ImIMIng in tn tap ( magnesium sulfaM (Ie|H»Rll Thir< hai 

of a cent 1 Hltuat<*d far hatk In tin mountains of soutlurn ( all saMv on 

wires was fomla It was detldcd lhat i monorail rallrond wouhl w viral oi 

cost tlu be the most prudhal tvpi of cfinstnutlon In rirt*- tlairiralr 

barge are imrlng for smh a line vtr\ Illlle grading would l>e grades an 

10 Installtt re<|ulred and furtheruuue Hart could Im Inoitrimrattd setting th 
fiirvea of a degriH of shiupmsH (Imt with other tv lien ho hard li 

j N 2400 of fsinstriM Mon, would have n» be trimmed ilown so lilgh M 


Al the prest^nt time about 1*1 mlUa out of the 28 
Ih tng loustnictiMl are under otKratlon This road In 
1m Ing oiHiatisl with l*ords(ms (orrvlng a load of ni>~ 
])ri»\lmal* 1> lime tons, and live ions on a trailer The 
comptinj has two of tla w and lias Just insiallctl a 
Buda inglnt on No ’I whidi has workul ou r the road 
u fiw (imt^H Tt Is a ph asore to walth this mglne 
make 10 ih r I'enl grades and ")0*dt gm (urvis she has 
loiKhsI la rts If alMi at hast ftMii tons tarrying a flve- 
t(m trallii md jmshlng a himlier tai with at loHHt live 
tons on It making a lotal tif soim thing over K) tons 
to a itip HiIh tngliH m ikt*s iIum grades and lurves 
In Motnnd K|HHd Juki liow I irge a hiad Die engine 
will imll luis not tasn dMirmUitd hut the lompany 
M t Ik sure tliat ila tractor would come 
o\ci Ila lilUs wIMj Id loBs of material, 
iMsldt s its own wt Iglit 

Paring Ila month of Octoln^r tla fort** 
mun ullh imii <<aitphi(sl four lalh's 
i>f road tliut was \m\ lougli and n great 
pait (►f I lies! null Wirt on the shovels 
owing to (la r(Kk\ WttHiies that were (*n 
counterMi Ni md)trd th s au uwtl placed 
on tight ftH)t (tnttrs bach Umt oonslnts 
of a singit pl\)iith jM St ptatesi fn the esm 
tt r of tlu til and Itrmttl on tUhtr side 
On tla |)lumh |h»s|s is a stilngir supjmrt 
lug In tutu till Hlngh tOiMiund rail The 
(JadH r sldi rails m r\f as guifli rails, 
riieir facts make tontact with the rollers 
on citlar side Tliesi rollers serve to 
imiinittln the cspilllhrlaiii I he engine and 
tars art designed much like a pack sad 
rhoels and dk Da v are susiienthd tm Iwo wlasls 
from the Hlnglc rail with hmv\ overhang 
as illustrated Pin tractors ait ( hiiln 
driven fn»ni both rite front anti hm K wheel« 

It Ih fill that this tv of toatl has st viral advan 
tageH ftir dem rt lumllng whin grndis and curves 
hamiH^r a two-rall line 1 la saft tv ovi r cIouUhurNt 
teriltorv is well laktn nire nf (‘oiupantl ttt a surface 
lint This Klrinlure Hlands H4 indtes to tlu lop of tl>e 
rail atiove the aviragt h vt 1 ttf tlu grmmd The ore 
earn dear the groumi tm tht sides altout hK Inehes 
Thin haw Ims n MViril uon/hifi/l ikanoUHtrations of 
Haft tv on tills lint On IIk”.! wrv sivtre graders <tn 
w vt ral o( I uKlons tla train ( rew 1) is lost c ont rol of 
tiair train and tiie trains ioivt sttiitwl down over fhe*KO 
grades and (urvi*s at a lilgli lati ot s|HHd loadwl In 
Netting the rail l)rakt s ilu <nw would Man sit them 
HO hard (hat fla v would infsi (he douifk Hangt wheel 


QEVBHUli ancient tlme- 
ubaervftUQna, «uch a« 
the statement of the equality 
ot day and nlgbt nt the 
equtnoxeo, make It cleor that 
N»>m0 fonn of clock was em 
ployed. It la therefore In 
teretitim to note that caata 
of two Hiorptfan water- 
* lock* have lately been pre- 
aented by tiw Egyptian Oov 
erameut tq the Bclence 
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Complete monorail train ready for action, tven when (he wheels rise clear of the rati, the timber 
side*rails and the deep straddle keep the train on the right-of way 


the wrmpanv now hns safetv 
dtvi<is in UM* wlilch pro- 

V ent t la i ars from being 
Mirown off tia rails at nn> 
rnleofK|Hanl no matt* r how 
violenth tlie tall brakes mav 
Ih* applied 

The (osi r>f building a 
mile 4>f this uamornll r*tud 

V irltK from HWIOO to ?7(MH), 
acconling to the territory 
pasKotl through 
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the house healthier and more comfortable 


~ ~ hi LULOSK la th* alruiliirul malerlHl out 
uf ulilch the fniiiie-work (trunk Ihuli 
und twiKH) of ull tiv(M4 U luillt Uk (hein 
leal niiiiiK>HUhm Is fairly uniform, hut aa 
It ociurn In trinn It haa aHsottolcd or 
comhlntaj nirh It a varletj of tdher com 
poundH Huth as ll^nln laslln, aula rin tfi all of ulihU 



Man-Made Lumber 

Revising the Structural Arrangements of Saw-MiU Waste to 
Make Possible Its Utilization 

By Uowcird F Weiss 


Itfl finished products, even from a great number of 
dIfTerent trees, are all of onlfonn grade and quality 
IhlH Ih not HO true of the aawmlU the finished products 
(jf which reflect directly the inherent Llmracterlstlcs 
and properties of the individual trees from which they 
lanie 

In the conversion of round trees Into square^ged 
luuil)ep mmh wastage or offal Ih Inmnd to occur This 
lakes the form of slabs, edgings, sawdust shavings, etc 
^ome of this offal U ugod*for fuel, but niudt of It finds 
Its wHj to the burner U destroyed This la the 
liractlce at most sawmltiS now oiiemtlng In tlie United 
states nnd os a result It hgs been estimated tliut some 
fort\ or more mlUioUM of conls of wood are each year 
tilling the air with no more valuable prodmt than 
•smoke 

Ab(>ut five years ugo some lumber cotutmnles 
ularly referred to as the ‘Weyerhaeuser group,” en- 
iKUged the C F Burgess Laboratorlos to work upon 
this sawmill offal problem nnd see wbar, If on> thing, 
Lould l>e done to utilize It In some praetiiul manner 
NiimerouH plans were corndderod hikIi for example, as 
rht manufacture of briquettes, the prodm tion of ethyl 
alcohol w^mhI creoBotoH nnd oUk, organic rcUIk, etc , 
but all these projMisals had such limitations that their 
commen lal development did not appear particularly 
pnmilHing Some researches were then starteil with 
the ohjeft of emhradng the iiiois doslruhle featiires of 
tlie two xirlmurv wood using Industries mentioned 
above namely the lumber an<l pa|)er ln<histrles Tho 
quistlon wa» asked 'If trees can Ih jdeked to indl 
\ldual fillers and tht*«e then put together hkhIh In thin 
slieets calletl paper, wljy« ciUiUot the trei»H be picked to 
plecoH and put together In thicker sheets called boards, 


In 24 hours, Kxiiressed In another wny. a layer of 
balsam wool only one-half Inch thick, offers four times 
as much reRlstanc*e to the escape of heat as maple or 
onk lumber of the same thickness This pats balsam- 
wool Into the san>e “warmth giving*’ class of products 
ns sheep’s wool and the beat of the hair felts, and very 
much better than products made from flax, cork, and 
other fibrous materials. 

Balsam wool U made from living balsam, spruce and 
pine troeti, the woods of which even when In a thor- 
oughly dry condition, weigh over 20 pounds per cubic 
foot or more than five times that of the finished bal 
sam wool made from them This great reduction In 
weight Is brought about by cementing the Individual 
fibers together after they have first been picked apart 
from the natural wfK)d, so that In their rearranged 
ctindltlon they extend In all three cubical dimensions 
rather than in only two dimensions as occurs In form 
ing a sheet of paper In fact the first steps In the 
manufacture of balsam wool are not nnllke those prac- 
ticed In paper making 

The snwinlU offul Is first freed of foreign particles, 
such ns stones, iron etc, nnd thcai cut into small chips 
which are run Into n steel digester and cooked In the 
presence of an alkali, imtll the cementing material 
binding the fibers together is loosened The partially 
cooked chips are then mechanlcfllly beaten so that the 
fibers are knocked apart nnd the wood becomes a mass 
of individual fibers flouting In water In this condition 
the Individual fibers are then treated with a fire- 
proofing compound m that they will not bum if exposed 
to flame They are then formed into sheets or laps 
and the moisture content reduced to air dryness, after 
which they are subjected to a very violent beating, 


impart to tlie natural or lIgno-celluloHe a 
varlame In c.olor and chemical prc^iHitlcs 
The phjsUul f<trm in whtcli ullulo^^i is 
built up by tbe gi owing trees varies (*\on 
more than Its chemical In certain Irees 
it Is developed Into long hollow tuls^-llke 
cells or Into Khort hair like fibers or In 
dtmse thick vvnllcd and more or less clr 
cular “stone cells, ’ or at times into dell 
cate brick shaped, pIMi rav ctlls It Is 
these vurlatlcins in tho chemical and 
phvsicnl structure of the celluhwe forinn- 
tlons Ihat enable the Identlfli alion of ihc 
various wckhIs with sc ientlflc a<*c uracy 
nnd which also determine the c-ommerclal 
uses to whUh the various wcsnls are put 
Two great primary industries have been 
developed In this counlrv tliat are depend 
ent entirely or almost so ujxm the ccllu 
lose structure of trees for I heir cxlsUnce, 



Interior of plant that makes four-foot-wlde boards from previously worthless 
slabs and limbs, making 20 year-old timber serve in place of 150-year growth 


width knocks the fibers apart In air and 
causes them to form a cloud of Indl 
vidual fibers. In thU condition they arc 
picked up by a largo fan nnd blown 
through distributing hoods against a mov 
Ing screen. These distributing hoods are 
so designed that the fll)ers ore deposited 
u|)on the screen In a continuous and uni- 
formly thick blanket six feet wide As 
the fillers pass from the distributor hoods 
to the screen thev are blown through an 
atmosphere of i*einent In a highly atom 
Iml condition which causes the fibers to 
cement themselves together wlien they 
strike the screen. 

Now unlike paper, the axes of the fibers 
extend In all three cubical dimensions, 
and this feature accounts for the remark 
able porosity and extremely low density 
of the finished product The traveling 


imd from those two primary Industries u 
host c;f otluiH in turn derive ihtir existence The 
comblmMl n'sult Is that millions of dollars of cai)ltal 
are Invested In, nnd hundreds of thouHnnds of Amtr 
lean workmen derive their living friun changing the 
cellulose structure of wood nnd converting it Into 
forms HiiitKhle fop modem ludustrlnl nspilrpnicnts 
These two great Industries are the p«i»er Industry and 
(he luinlsr industry both of them tlu primary feeders 
for an tnormous lonnngt of ctumnodlties intimately 
ldciilith‘d with our dally txlstence 


and thus actually make Ixmrds by nlteriug the Indl 
vidual fiber and cell stnicturcl 
Search for an answer to thU question flnallv led to 
the development and manufacture of two new com 
merclHl products from living trees In order to carry 
on the comimrclal developments of the laboratory, tbe 
Weyerhaeuser companies organized a separate bj 
product company, and this company built two plants at 
(Mispui Minnesota to manufacture the new pn>duttR, 
The first product to peach 


screen then carries the blanket of fibers 
through a dryer where the water is evaporated and the 
fibers dPietl When the blanket emerges from the other 
end of tho drier, the fll>ers are th*>roughly dry nnd 
cemented together In an endless blanket about six feet 
wide and one and one-half Inches thick At this stage, 
two sheets of tough kraft poper coated on the Inside 
with a thin film of water- and moisture-proof asphalt 
are pressed against the blanket of wood fibers, and 
(roattnued on pope 2fid) 


AMlidUkh bdlh of tlu sc IndiiwirU^ use tliL some raw < immierclal development was 

material naimlv living trixs i1k\ differ almost at the a flexllde, rc'slllent felt like 

very slarl In their nit Ihotl of oiterathm This differ product calletl balsam wool 
emt (KiuiH evtn In (he logging oi^ratlons nnd It Is It weighs only four pc^ds 

•seldom Ihat logs for Uimlter and p«iwr mills are gath per cubic foot or OB^-Silrd 

irtd at iht same time, although In late years there as much ns cork This verv 

ha** iKsn a tendency tt» consolidate these ojverntlona to unusual lightness accounts 

some degrvH' for the remarkable resist 

The main difference botweim tbe sawmill nnd tbe ance balsanewool offeril to 

pai>er mill iirocess U that the SBwmIll changes the the passage of heat as the 

(‘elluKise sum turo onlv in mass while (lie paper mill entire product Is nothing 

Is not satisfied until It niters the form of tlie minute but a mass of entrapped air 

nnd Individual tree fibers nnd often their chemical cells and cavities In which 

Ntrucfure a-^ will Tims one Indnstrv deals with the all nlr circulation Is almost 

tret' In largf unlt-^ whlh the other industry dissects entirely eliminated It al 

the trts* to Individual and minute panicles Because lows only 0.1 British thermal 

of rhiH the paptr Indunrrv Is abk to use trees with a units to pas* through one 

inuch wldtr vurlamHi In size and shape than the saw sriuare foot of Us surface 
mill Industry and It furthmnore can change the chein- per one Inch thickness, per 

leal and physical strmtme of the wood fibers so that one degree temperature drop The endless blanket of baUam«wool emerging from the maehlao 
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Machine-Gunning Auto Bandits 

T hieves, after committing a holdup or a robbery, 
are able to dee In motor cars because a poltcemon 
armed with only u regututlun pUtul, while pursuing 
the bandits, dnds It dldicult to ahoot straight and 
‘wing" the outlaws. This condition has cuuHeO the 
]H)lic6 departments of several of our large cities to 
udotrt the submachine gun Invented by Oenenil John 
T Thompson, who was dlrettor of Hr«cimls and chief 
of small arms production during the world war 
In order to show tlie effectiveness of this gim during 
a himdlt chase a demonstration whs recently currie<l 
out at Tenafly, N J The weapon was mountiil in a 
Hide-car of a motorcycle and operated by a iKdlctmnn 
The inotorcjcle pursued a seven passenger motor car 
mipposed to contain thugs attempting to maki a get 
away The auto was towed by another car a safe dlie 
tance ahead These two were running at h fust clip 
and the motorcycle was ab(»ut 50 jurdw to tiu rear 
The sulmiachlJie gun oi>erator oiiened fire on the “ban 
dltM* " car and a hall of 45 cHlibro bulletH pum lured 
Its tires full of holes, hrlnglng the machine to a halt 
It would have been an easy matter for tlic officer to 
hit any one sitting In the automobile and If the ermtUs 
armed with the liewt automatic pNtols hud tried to 
shoot the pursuing officer they w'ould have found It ex 
tremely difficult to ‘get’' him at a dlHlautt of 50 yards 
The odds were heavily against them from the moment 
the anti bandit gun opened ffre 
A deinonKtratloD was also made to show whol tho 
gun can really do to nn automobile when this becomes 
the target of automatic firing At a distunce of about 
80 feet throe of these guns blaased uwuv slmuUuneously 
nt the touring oar just referred to and while it re- 
mained statiemary Counting the cuinhlned fire of tho 
three weapons, bullets poured Into tlie car at the rate 
of over 2000 per minute And this fire reduced the 
machine to a pile of Junk In less than a minutes time 
The tiinneau was i)erforijled till it lf>oke(l like a Swiss 



Submachine gun mounted In police side-car 


ing the usual clutch l»etwein engine and gear box The 
operating mechanisin tif thlsdutdi Is tied to the ilutch 
pedal lilting with tliat of the regular clutdi When 
tlw v^edal Is depresKeil In flu usual way, both clutches 
are dlsengm,efl and the nnjiibers attached to the gear 


under ordinary circumstances fajt when the car beging 
to got out of control on a hlU It i>ermlts a shift to ft 
lower siie<d fur the purjiciso of braking with the engine, 
at any si>eeil at whhh the car may Iw. rolling It la 
the simplest appllcution we have S4*i.n of the niultlplo 
<lul<h Idea most diileos In this dass having what 
umounts to a separate ilut< ii for each si»eod Mr 
saxon tills us that he has driven hl*^ tar so e/juipped, 
for 5CX)0 miles with no trouble uud no alteration 

Fabric Bodies of Novel Type 

O NR of the most iuurestlnk novelties at the Paris 
show wus the display rif fithilc IsKlies for closed 
inrs 1 li^htuess duriihllUv and wonomy In construc- 
tiiin arGclidineil for thim Tin mw tyja has the great 
advantufce of requiring a cfini]HU iitUi h small invest 
iiient for machinery the laUir cokI Is also lower Thle 
will emihle the car nuinufnttuPHr to bring out bis dosed 
models at a price that will appeal to a larger public 
than at present 

In tills country a fabric body yvas shown at the 
annual Aiitoim>bIle salon held in Now \ork In Novem- 
ber winning the approval of the well to-do class of 
motnrlHts who constitute tlje prlnrl]ml dtentele of that 
exhibition and the Interest of fuitory executlyes who 
also attended K 1 ( lillds, Invtntor of tin fabric 

hodv devehtped here has subjected one of tliese Jobs to 
a yery satisfactory 12 month test during which it woa 
driven sonu twintv tlnuiHand iniUs 

The fahrU UmIv In EnmiM is built on what Is ealled, 
iiftor llH originator the Weyiuann System It Is an 
I xtnmieJy li^,lit l)odv wltli wooden frame meml)er® 
tliat dii not tou( li nidi oMier hut an Joined by metal 
tiliites 1 la re ar< no Nm^ltudlnal s||N and the seats 
and door IsMirds rtst dlrettlv on tin ihassls »o that 
the body supiiorts only Its own y\ eight It consists of 
a light frame tjvir which tla fabric is stretched 
Tho AmerUan fiihrU body hiillt on the Childs Sys- 
tem is far more sulwtanthil In construction and dur- 



LeSt Flrwt rt^p In construction of the fabric body a conventional wood frame belnx covered with rttarw^mcah traWanUed wire. Center Ap|)Mirance of the finished job a cu«aom made fabric body 
on a stnnd&rd chnsils. Right One laytr of wlm two of wadding and one of camati havlmr been appliod the Job (a here shown ready for the application of the outer surface of leather cloth or other 

ft n Uhl n a material 


Three stages in the manuFaiture of automobile bodies by a new process 


chtHJse, the radiator wus ripped to i)leces and liie gas 
tank and the steering gear wire utterly wrecked 
Finally nn Incendiary bullet was shot In the spilled 
gasoline and Instantly tiie car wus a raasa of flames 
Tlie antl-bandlt gun lias been made pracMca] and safe 
within densely iwpulated districts by tho 
introduction of blrdshot cartridges Tbe 
latter, In conjunction with the marked ac- 
curacy of the wcaiHin, Insure the safety 
of Innocent bystanders beyond the range 
of a few feet Tho blrdslmt cartridges 
will Inflict severe punishment on a crook 
without fatally wounding him 
The gun weighs only ffi/f pounds and 
is, therefore the lightest rapid Are gun in 
eklatence The next lightest automatic 
gun weighs 18 ptumds The weapon can 
easily be held In one Imnd and fired ac 
curntely It comprises but 38 parts ns 
ugainst 225 parts In the next simploiit full 
automatic gxm The gun Is both a single- 
shot as well as a full automatic weapon 

Certain Gear-Shifting With a Foot- 
Loose Gear-Box 

E ven though gear boxes are nowaday* 
so designed as to call for a minimum 
of skill from the driver, attention is al 
way* turned to devices that aim to elim- 
inate entirely the human element fmm thle 
Important feature of automobile operation 
Mr A. EL Saxon, of Dlackpool England, 
achieves this end by means of a secondary 
clutch behind the gear box, supplement 


1m»x shaft are then brought In contact with cluUh 
[frakixi bringing thtm to rest rapidly After engage* 
incnt of the <loslred siietsl, the ptMlul Is released, und 
the drive Is transmitted through tho two clutches This 
makes not alj»ne rt*r fool proof and fumble-proof shifting 


ahlllM It liuH the (onvcnthmal wood frame construc- 
tion us<d In standard prmdce with the addition of a 
few thin light stndmrs win re i)iinel contours are 
rcfiulrod Insttiid t)f the (ustornaiy yv«HMl or metal 
panels a two-mosh No 10 gage galvonlr-ed wire Is 
streldusl over the fraint , ui>on whlrit are 
plnml two lintrs of cotton wadding, 
whhh are Ltiisloiud Into tho wln» by 
Hlrctdilng o\tr (hern tightly « number 
ten cnnvnM This provldt^s a strong but 
flfvlhle panel ov<r whhh Is stretched tho 
leather rhuli This Is spts hilly made for 
the puri>oHo und differs from ordinary 
artiiltlal leuthfrs in that it Is n two ply 
or luminultd fiihrlr bonded with a sperlHl 
oil reliant imi the <oaflug will retain 
Its luster alrnoHt IndLflnltely 
A nnmlM r of body builders tin already 
produrlng fahrh bodies on I he Thllds 
SvRtim and It Is nHserted that oyer 8000 
J()l« are now in course of eonstruitJon 
I rom the <iir owners sum(lpf>lnt the prln 
( Ipnl jidvimtagPH tlnlmed for the fabric 
lH)dy are lighter w«iglit with Cf>rrespond 
Ing (Lononiv In oi>eratlnn oUmlnatlon of 
tIu drumming, nimhllng nnlstg due to vi- 
bration, and thf ease with which It Is 
f ired for nnd rtpalred To these may be 
added a lower first extst nnd n marked 
saving In Insurance rates It seems that 
the Insurance companies consider the 
fabric btHly, because of Its strength and 
flevlhilltv a Rafer risk than the wood or 
metal panel Jobs, Justifying lower rates 



AuxiUftry clatch at pe«r of getr-box* dealgned to bring the gear* to rest and 
permit easy ahiftlng at any cftr speed 
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A lOO'pound phoephorouB bomb hiti fire-control 
platform of battleship Thla phosphoroua umbrella 
would make sighting of guns a problem 


iriTVin RhnwK tluit men Imve 

t\tr Hon^Iit tn sot urn the lilKb places. 
Tliert liim Item iiiore PIcmhI HplUed for the 
portw*HHhm oC hill topH rldgcK an<l t< 1 ^^era 
Hum for any othtr ohjiHllve High iKilnts 
lime lieen tic'll red fop ohHer\atlon and 
fur ]K)HilloDN un tu plant hutttrles Ain raft ha\4 

extended tii(trinouKl> the Held oC uhnf rMitlon, and in 
the larger sI/ah t!»e\ affutd u muvahk ami Impregnnhle 
‘battery, Mlikh <aii hurl u hIuII largtr than anv >,un 
over devlwHl 

It d*a*fl not take nny lllght of Imagination to reiiUw! 
Uiat the dlffereme In shooting a bird on a limb ami 
one thing U u matter of “leading" tin tmget Nor 
does It retpilre twlinlcal knowitnlge to understand that, 
If an airplane Is fljlng out of Mgiit, It cannot lie euallv 
picked otT by anti alr<ruft fire It toke^ the koeneHt 
ell's to see ftinruft at ckvarttma of over tneho or 
flftwn tlumsttnd feet On the igntcnry If he nmkes 
ii«e of smoke •crt'cns. ^nd smoke bombfw ft 4 >lIot can 
boinh with cuinpunitlve Immunity ftt one thitunatut feet 
or lest Much Iuih l»eou mild ubout the value of trac'Cr 
MinmunlUon , but hU( ii mmiiunitton In neceHKarlly of 
dlfforent weight from ordlnarj atnmunltUoi and, since 
the burning up of the trail HutiStamt constantly dl 
jiilnlMhes the bullets welkht as It goes upward It Is 
iKiuhd to traverw a path dlfTi rent fnim that of ordlnur> 
ammunition Vslng onl\ tracer ImllctH would l>e a 
remedv for Hds fault but dIftlouItUH of Rupply are 
enc<funlered Durink tla war alxait om Imar bulht 
WHS allowed for ta»h fh» rtkubir bulb fs In atrial ma- 
chine guns 

To 8a^ that a ixmih will nt>t ninH a haltU'whlp la like 
Hn\lng * the\ tant imt juu In Jail when jou are 
filrt'adv In It Is nnlural for de\titeeH of an old order 
to (low their cars and exs to anv change If In the 
future, some means should lie dtvelu|>ed that would 
render airplanes helpless Ihtre wtmld prohahlv lie a 
few veterans of the air services who wtuild rtisat all 
file wav to the ground In n tall Hpln lliat It touldn t he 
done 

'When steam supplanted sails after u long struggle 
there were hardv old wdiors who )»er'tUtentlv detlnred 
that It would not last long The change from wooden 
to iron clad shlj>« was made over a storm of navnl 
ItesKlnilNiii Hint la«t(d for taveral vearn, 

A homh, wTuther laid In 



Bombing the Battleship 

Smoke Screens and Phosphorous Bombs Enable the 
Airman to Make Close-Up Attacks 


The < ialiii has Ix'en made that all the bombing teeta 
(x>nducted mi fur liave been against shlim that were 
anchored and helpleas, and the Infereneo has been 
drawn that, wire the shlpa moving and defended, aerial 
attacks would lie hariiilesA. Bui this Is begging the 
qiieNtUm A battleship under steam, and curr) tng mog 
uzlnes of anunuDltlon and ft lot of delicate electrical 
etjulpmcot would be out of commlHslon far more quickly 
than a so-called “dead ‘ ahtpb The purpoae of the bomb- 
ing tests made so far has been merely to practice live 
bomb dropping and to discover the particular altitudes 
best suited for the particular bombs, etc The tests 
In 1021 showed that armored ships can be sunk not 
only by bruiibs plutvd directly upon them but bv bombs 
that full in live water near them The depth bomb has 
iKHm fairly well devdoiied. He It remembered also, 
that testa In 1021 were curried out succesafully against 
a radio-controlled ship with as much ease as against 
on* anchored one It has been pointed out that the 
battleships used In the tents were obsolete. So were 
ilie airplanes. It is also significant that as many hits 
were scored Upon towed or moving targets as up<»n those 
that wore anchored 

The TKdnt has been made that the i>ercentoge of bits 
by iHvmhers has Ix'en viry sumll but when this Is said, 
sinkinff shots are mc'ant. The large numbtr of other 
sbots that come close enough to a ship to disable her 
are Ignored by the critics of bombing craft 

Tlie speed of ships Is not sullltient to enable them, 
without rare good hak, to escaiie a pattern wdvo 
covering a consld« nible area» such ns aircraft con 
drop around the target It takes so long a time for 
n hattlc*8hlp to turn out of her coiirw that bombs can 
full from quite a height and still cover her Even If 
n sldp coiftpletes n lurn of 00 degrees nothing Is gained 
for the iwttern KhotM cannot be eluded Zlg ragging to 
eMupo from nerlal bombs Is a UNeless maneuver 



“Virginia," the larger bombs were 
not timed for the altitude at which 
the actual bombing was done i 0 ^ 
11,000 feet It was estimated that 
some of the bombs went 200 feet 
beneath the water before exploding. 
The maneuver, however, was partly 
for the purpose of testing the futto* 
Honing of the various bombs. 


Anti aircraft gunners on this ship would hsve burn- 
ing pbosphorua fogging tbeir gas-mask goggles and 
running down their bocka 

Dummy bombs drop differently from live bombs, and 
the i^ersonnel of the Army Air Service does not get 
mmJi practice with live bombs. Hence, direct Idts 
have not been quite «o high on battleships m they 
will be 

During the 1023 iKiinbtng of the “New Jersey" and 


Anti-Aircraft 

Guns Usclesa 

Agalnut a mod- 
em airplane 
with the pilot 
and the gasollno 
tank encloHod in 
armor, such 
ground fire as 
would reacli the 
target would be 
deflected unless 
luckily placed 
Tracer ammuni- 
tion, an stated, 
does not work 
out very well, 
when Nhot uje 
ward, l>eoauNe of 
ItK deflection 4000-pound bomb blasted a 

Tracer bullets ^ wide and 20 feet deepw 

may make the would utterly disable or 

w»mo hole In a *iDk a battlei^p 

ground target at 

certain distances as regular bullets, but for alt work 
their value Is doubtful If not even detrtxnentftl, for 
tiu'lr tall must swerve them as stated from the course 
followed by regular uimnunltlcm Several aviators 
have stated, unoftlclully, that In order to demonstrate 
the case they wimld hmuird anti-aircraft fire from a 
battleship provided they were given the opportunity 
to drop boml>s on her 

To hit an airplane In the air several unknown condi- 
tions are Involved If he In not Ufdng tracer ammunl 
tlon, the ground gunner must know the speed of tbo 
airplane, Its altitude, its distance, and the wind currents 
betwcN'n Ho Ims no way of determining any of these 
factors and the spravlng of n great quantity of bullets 
along the surjposed path of the airplane Is the <mly 
way of getting In even n chance hit It la easy to see 
that un nntl aircraft gunner shooting from a rolling 
dock of a battleship would be at a great disadvantage, 
and the few secfjinds in whldi he would have to get In 
all of hlH shooting would lessen his chances of success. 

In im attack upon buttleahlps by airplanes, it might 
be ex[)ected that some airplanes would be destrojred. 
Even NO tliia would be economy, for battleships cost 
Mi mfidj more than alrjdanes that several alndshes 
with their trews could t)e sanifleed In order to sink 
only one battleship costing thirty to forty mtlHons of 
dollars and Its crew of a thousand mwu When a 
trench Is taken It la usually exisjcted that some losses 
wiU occur 

Such pictures as European countries publish In their 
Journals sliowlng bombing planes have signlflcant chot^ 
arterisUcs Note the egg-shaped nacelles. Note the 
nose of the American Barling Bomber Such curved 
steel armor will afford very 


the wat* V and exploding 
upon contart with a ship or 
wlictlier dropped from un 
airplane or Nlmt from a kun 
If It liHH Hufllrlcnt (Xploslvc 
win sink the Mhip 
Tlierc are nlnruft that 
can rnrrv u load of ten thou 
sand pounds, but It 1« not 
neceKHarv to drop anv bonii> 
of this weight in the vlctnltv 
of any battle fleet mo far 
constructed llombu of six 
hundred poimds or eleven 
h u n d red at the most a re 
suflldcnt to place a ship 
even tboui.h she ImH steam 

up an<l her machinery run Smoke bombs have been dropped to windward of this obip. Bombing plonea oonld ftiroop d^W1^ Jgut 
Ing out of commlNHlon. above this sndee and drop their bombe with des^y acmrocy 



real protection to the per- 
sonnel within these huge 
UkUos. Airplane wings can 
be pretty well riddled with- 
out disastrous results. Big 
all metal armored airplajoes 
would witlittand mariHoe 
fire with something of the 
impunity of a bsttlestatp exv 
posed to rifle fire. Moreover, 
airplanes flying at a hun- 
dred miles an hour and 
more stay und^ Are but s 
very short time 
It I 9 frequently claimed 
that the oaly way to ceib- 
bat aircraft U «rlth other 
aircraft, but when a battle* 
(Cowffsaed on pope dPd) 
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Inventions New and Interesting 

A Department Devoted to Pioneer W ork in the Vanoiis Arts and to Patent News 
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Tho electric toaater 

that taken the 


toast off tho fire when it is done 


Don’t Born Your ToastI 

W HO baa not burned toast? The 
electric toaster Is the greatest of 
fender in this matter but the problem 
lias be«i solved even for the housewife 
if Hlw* cab pay the [►rice for an auto 
matlc toaster— of c^iurne a heavy dutv 
toaster In a restaurant Is no Uixur> 
even if It does cost nearly two hundrcKl 
dollars, for U will toast for IW to 200 
persons It wMI supplj JWO large hIIcck 
or !i00 small siloes per hour witli a < ur 
rent conKumption of nwiO watts While 
the toaster will make the little wltetls 
spin around in the nteter, we inuar r^*- 
inember there U no "Pomiieltun torts! 
product^, us there would prf»hahl) Is* 
with gas or the big restaurant range 
Kvery slice Is a rich gcildcn Vmjvm 
There Is no watching or (uming for 
when tbo toast U finished the racks 
raise It out of the oven and the < urrent 
Is shut off This seeming marvel Ik ac 
compUfiherl by a timing device It Is 
Impossible to leave the machine with tiu 
curr«it tumi ''^^m unless there Is breml 
In the racks 


Th« Safety-First Industrial Shoe 

O NE of the chief causes of work ac 
cldenta Is shties that cannot be 
uulcfcly removed Railroad irten (Mng to 
llie old-style congress shoe because If 
a man accidentally gets hU foot wedged 
In a track frog It Is possible to g^t uut 
of the shoe In u hurry, losing the Hh<»e 
but saving t!»e foot Rut Nome men do 
not Uke to wear the old-fashioned con 
gtest shoe because ft looks 'anthiuated ’ 
They wear the regular laced shoe, «n<l 
tbed If they hapi>en to get a foot 



f Tin ihM Hhkt tail be ihwl <ii «a 
imaut itopjlnf to nn- 
IMO H 


mught In nirtcblnen Ihoy often love th» 
f(H>t hetnuKo there Is not enough tlnu 
hi unlace the Hhoe 

Renllailng this fmt, therefore a llov 
ton iniuiufm (urer nt fdoxH hns ftjund » 
wu> to ioinblne the get^^uU^f it nnh I 
quuHt) with rt rmitihlantH to t>ne ummI 
*rn t>J)e of footu<*(ir Thin N mndi 
pnsMlble b> the adoption of glove snaj»s 
1 hese snupH, arc !inwe\<r e\tuiinl\ 
large and ruggni for thev nr* deKigiitd 
to hold fiiNt until the vveurer hIkImn to 
remo\e llu hIkm Tlum nil tlmt is re^ 
qiilrod Is to seize tli* tup (if tla sIhmMIup 
and give It a Ktnuig tug afn v h tin 
ini|ierlled fiMit 1 h quickly iind suPU 
withdrawn. 

Security for the Payroll 

T UK Ixidj of the aiinorifl car hire 
shown 1 h of iiniKind plates liiMbh 
and out numntetl on frunuwoik, 

and with a packing of dtnHt hit U 
tween The ventlhitors ir< j)roli“ttul 
on the inside with spring oovirH to (dls* i 
Uk |M)Ssll)le us( of giis (tr teai hoinbs 
lad art of hullet proof gliss 1 la poris 
arc HO plac« d that the orcupants of ila 
cur (iUi get 1 range on uMiitktr** from 
anj nngle and at two different levils 
1 he iHirt covers arc ho arrungctl tlaii 
tlipj open nutomatlcallv to the presstire 


inuteud of ihe old mathlning metlaMi 
formerlj ustd Tlu dlenastlng indiiKtrv 
which has Ikhii dcveloind In the Unlte<l 
Slntc*K In the hist Jo vuirs r*prc*KentK 
one of the ^rtjii*Mt Julsir saving pnic 
esacK used In oaihanUul pioduitton 
Dle^ HRtlngK art in aU of uIIovk having 
a husofffelthu /ln( rtn lend <ir aititiil 
mini and ninnbig an high aw 
tamndK |)er Kipian Im h In tensile 
strength The castings are made In 
«t« I riaplds und( r van lug prvp^iin's 
running as high as 400 pounds im r stpiuiv 
Inch and are lakin from tlu die uist 
ais iirnti Iv to ool tni h with sinootli 
jind uniform surfjict s 

Ihe tniuhiae width will satadv Ihls 
demand must la siiunli to opt rat* fool 
prmif and capahh <)r higli prodiatlna 
A machim of this tv|H has lieen (hv«1 
ojictl during tlu last livt vears hv V \ 
Dollln of New ^ ork and a nuiuls r of 
these mtuhJms an In oiniathm l>olh 
lure and In Pngland Pnuthaih unv 
Intelligent workman tun opt raU tlum 
us they ari fool proof ami ahKoluulj 
safe A great ndvanlagt* Is lhal tli* \ 
are inten imngeniiU as ttj alhfvs tluv 
will cast uluininuin with high eOhhniv 
and ftinv he < liangefi ovet to tlu zliu 
tin am! had ullovs wltli ihjuuI ellhhncv 
Thev relieve the oisrator (if all the 



Two views of Ihe latest bandit-proof car 


of a gun barrel from Inside and dose 
under spring pressure us the gun la 
withdrawn TI» two sedlons nf the 
windshield liverlup along thdi junction 
line The retir ctimpartment Is soiwirateil 
from the drivers smt bv a purtlthm 
etjulpiied with a sliding dtKjr fumishing 
comiilote piotettltiU to guards «vtn 
though the driver l>e overitoweud Tht 
tSKly en\eIoi>s the mudguards In such i 
wav that there Is no posMibllltv of riding 
outside, und with th( Huine end in vl*w 
the front step folds up Into vtrtluil im 
filtfon when the door is dosed The nai 
(ompartnient Is e<julp!H»d with an (uar 
gemy lever that releases the dutdi and 
npplk*fl tlie brakes so the car tan h* 
stopped and Its further operation fiom 
the gent inatle linikMwlhle by the guards 
within The Isnly plates are welded at 
the corners, wi that even shtaild th«> car 
be overturned, tlie (s'cnpants would Is? 
safe On the whole ibis Is alxiut tlie 
heat tliought-out c*ar of the sort that w< 
have seen In connection with the In 
treased Intereat In them brought abtiut 
by the Increased vogue of payroll 
holdups 

Casting Small Parts by Machine 

M any mnall parta of the automobile, 
adding machine, typewriter, phono- 
graph, and other mechanlcnl contrivaiM^ s 
are now made by the dle-caatlng process 


hard nmnual work oi>onlng and tUi'dng 
dies and shtHitlng tlie metal entirely 
bj' power In addition thev bine ample 
jiower to pull c*ores and slid**-. Ihe 
iimchlnes are sturdv und strong In dc^ 
sign and are openjttMl by twti vulves 
The method tif heat rcgiilHllon has 
been Improved, making It uliscdutelv re 
liable, und the ullovs art li uidltKl In 
such a manner that dckrhtnitlfin I>\ 
heat and abwiriitlon tif Intn is nslucfsi 
to a ndnlinuni Tlit ui>-kHop is hivv and 
they use very little tsiwer n now pnt 
enfed metluid of using naiiprc'sstd ali 
lielng (miploved 

The Mttllen Tester for MeasunnR 
the Quality of Paper 

W HAT is known as tI»o Miilh ii tt ster 
Is used almost unlvtrsallv in this 
country ftir deUrmlnIng tla Imrstlni, 
irtrength of pnisr, and on tills fnrtor Is 
based to a large (Xpnt tin mtasiirt of 
the quality of the potar It tiften hap 
p«iH however that a sheet mnv Is* so 
made or so siml us tt* have a very high 
borfetlng strength and jet show up verv 
poorly In a tearing or ftddlng test 
The liureau of Standards Is working 
on n aupplementary test emplojlng two 
steel rollers whl(h produce n ( rease In 
the paper under (ontrtiUed conditlonH of 
preseure and time The bursting strength 



Die-castmg macbme for the rapid 
production of small metal parts 
without machining 


is dotorudnecl 1 m ft ire and after such 
loldlng Tin. Itiss (if St rength under these 
< undUlnnv; Is an evftlhnt Indhutlon of 
I lie brlt t It m ss of tlie pajK r 1 lie method, 
iiowvver must still 1 m standnrdlaed 

The Safety Wrinffer 

F lllt^Jltir wiinjstrs are very won- 
j dt rful consi rvattirs of t I how 
as( hut I la r< i'4 lint disadvantage 
whltii tluv liivi ulwtijs iKJSsessed 
Wlitn tint N grinding awav at a hand 
trank tint i in imd will stop Instanilv 
at llic st huj^gt'^llon lluil tlu 

iNdlifs art gtlllni, tanglid or timi any 
IMirilnn (if on* h anahiinv is alxiut to 
au-onipanj tluni iHtwtsn the ndlers 
With tlu (l((tri( niiuldne It Is not |K)s- 
sllih to maki sut h an ihrupt Mt(»p h\ 
Ilic tlitu tlu dangtr lias iK^en luitleed 
the Nwitth thrown and (lie Imiielus of 
tlio motor t vIhuisImI the damage has 
prtihablv lK>en atisimpllslu d 

J her( huvt doubtless Issn nmnenius 
guards d» signed fur tlu <le<tri( wrliigir 
to prevfnl this but wl licllevc Ibi one 
we Illustrate h( rewitU tlu Invtntlon of 
VS S Hsgood of I'hli ani Is dlstinctlv 
n(iv(l Ihi (l(\lc( (oiislMfM Iwtt Idh 

rollers eiirrjlng aU (rullcss (unvas IK it 
The rolUrs are plaesMl one lx fore and 
one Iteliind (he business rolltrs tif the 
wringer and Ihe upix'r turn of (he btdt 
passes Im tween llu*se while Mu hiwer 
tiim (omeH back bt tvvi*en Ihe lower 
roller and the dnilnlxturd The belt 
tarries the dotlus licrwmn the wringer 
rolh rs in a conllnuous stnuin thev are 
fesl on to If rallur (ban ln(o the Jaw 
of tlu w linger 1 1 j* \ rtdlifrt to tlu. licit 
jUHi us (lay adlurv t(» one another un- 
(Ur tlu wring<r pressure and since the 



With this guard, neither fingera nor 
clothea can go aatray between tho 
roHera of the electric wringer 
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Novel anoembly of printers* mlea 
that aaves much lime on lar^e Jobs 


)h> 1 t mnnot iHiHslbl \ ru p n round the 
Milnifer rolhr ndther con the clotlios 
And no part of the <tvn’rtttor k imutoim 
can Ket cIoho oiiouf;h to the rolleis p> 1>4 
(iirrlid liLtwein th<ni w) tlint tliiKcis 
are (iii)te Hitfe uh tin (lot la *1 thoin 
Holven The ifimrd <an Ik* attuctad loanv 
nringer by lumlnii. l^^o hi n ns and 
onie on nuiy bo U ft i>ernianentl> In 
place 

One Brush for the Whole 
Typewriter 

S OMKTIllNd non In the way of type- 
writer cUaninj: hniHlus Ih orfertd b\ 
a Non \iirk deuh r Its three In-one 
instruction d(K s awu> \\ 1 th the w le 
amti use of the tlirt*e hruKhea that huvo 
lieretofon* las n ncKssarv to K' t at all 
pHitn of the niachlm that nipilrc < h an 
InK Ihe hij, fi Hove at (he rl^ht end Ih n 
soft brush for the ral i^ork of cUm\- 
Injf iMtuLMii tlic kcNK or the tyi)e rods 
under the curila^^ etc Tla round uf 
fall mounted on tlu Hhaft at llu left 
of the hiuidh Is a rotary brush \ 4 hkh, 
It 1 h (lalmetl n idh deans the kc >8 
and tiu himdU Is di^slifncd wllh a Rpe- 
dlil \hw to luakluk H eany to spin the 
think h\ hand uh the brush In (picHtlon 
lies on the fac'e of the tyjie \nd the 
hmk IcMin hnish at file extreme left 
KOCH Into all th( hard tieKcf at plaets 
and brinks the dirt out uUU U Id 
nallj the maker drops the \er\ foxv 
suKKCNtlon that thtn an lots of thlnss 
besides Iv|h writers In the iiveuiM oMlcc 
Ihal would h( kept dcami If th< re uere 
a Uller wav to dean tlicm, and that 
this bruNh will be upitlkable to them 

Time foi the Automobilist 

S OMK tars are iiianufnctiin'd wllh a 
rl(Kk on the Instrument hoard or at 
least with a place for one others do 
not thus provide for the cMunfort of the 
drlve^r who wants to know the lime 
Kor use wltii those that do not, the stiff 
wire ratk wldch wi Illustrate affords a 
\pry handv attuchmeui It Is easll> 
Bert wed to tlu Isjurd b\ means of the 
metal Iwim plate us showTi and the 
watdi fiom tlu drivers ixm ket, or one 
pcraianeuth di\otcd to list wltli the 
car Is ^eI^ tasih fitted Into the loop 
of the wire wlurc It Is hdd secureh 
and witii Uh face In [daln \lcw The 
wire* while heaw cnoukh to ludd Uh 
burden In safety Is of sudi diameter 
that the loop can l>e squeejswl dow n 
smaller or oi>ened out hirwer to nceom 
modale a watch of anv slz4 It Is of 
steel co\ered with woven lluiu thread 



for the c«jr that makee no proTlaton 
for a clock 


and Its shock-abaorblng unus protect the 
watch from Injurv Incidentally* the 
wutdi Is hdd In such position that all 
the passenKers, ns well as the chauffeur* 
can read It 

A New Way of Setting Ruled Jobs 

F oil the jolKprlnti r who has enouKh 
ruICH^llinK to justifv u little Initial 
exptnse fh(ro Is now' offered a numt 
iflicknt sditnip for outtlug down the 
cosIh of (Ills parlkular tjfie of compo- 
Kltlon ^lotk d bases of the sort llhl^e 
(rated with rules to fit the slots tlkhtly 
<nuukh hut not t4a» tightly, are the 
rouiuJalloii of the ntw Idea The liolo 
at tile Isittom of the slot, wllh the rtange 
at the hot loin of the slides previiU anv 
(.atastrophe to the f(»rm after It Is onts? 
armngul I he ld< u is to uat sIurIj or 
In (simhlnailon such of the bases oh 
Ki\o lla necessary length of rule and, 
for vortUal nillnKS to set ordlnarj 
foiindr\ rules iH-lween the laiscs at the 
desired points Where no vertical rule 
1 h wantcHl the bases mav bt tUted to 
kcthcr tlush and It Is then conUmphUtcl 
that slHKle slides be umMi, of sutfident 
length to span hotlT (or all If more than 
two) hnHes, locking lliein together very 
ui((‘ly Hy setting rules In ecery slot. 
ever\ alteruate slot etc etc, each base 
is made to m r\e a wide range of duty 
In fiat two Htparate models for the 
base each Imvlng a different measure 
Ih tween the slots on either face are 
Hutlklent for all the standard rule imaM- 
ures, und when each basM Im prodded 


In ten different widths, from <ne to ten 
picas it Is possible to make them up 
Into combinations ghing nn\ desired 
width In steps of a half Inch The 
ruUs themscdxew U Is contemiduled, will 
lit mud( up by the lndi\ldual user und 
la is advised to havt tlu sc bund In 
all lengths from one to "M] pkas It 
ms (I hardly be iMiliiteU out that, for a 
kWeu fue*e of rule, the same slides can 
be used with till buses In supisirt of 
llu tlalms made foi the new way of 
scttlnk ruled matter, a Job Is cited 
whkh took nearly an hour with Ihe 
convenllonal rules and slugM and less 
tliun ten minutes with this apitaratus 

Salts Cause Rapid Decay of 
Building Stone 

S KAFIlAI (tiMC*s of stone decay in new 
hulldlngs were found in the csturse 
of an Insi>ecllon of two hundrenl slime 
buildings ree*entli conducted by the Uu 
reau of Standards The cause of this 
tariv decH> npi>eured to bo principally 
due U* a recrystulll/atlon of soluble imi 
tciluls which hud Iteen leached out of the 
mass of the stonework or the mortar 
and hid dciHislled ns an cfilois'sc'enc e in 
certain plan's at the surfac^e of the stoue 
or Hllghtli beneath It Tills phenomenon 
occurs frecpientlv under the water table 
or under the corn in* It has Usui nore<l 
in structures of different l\i>es of stone, 
hut most often in thow of sundHtone 
The same effect hoR bis*n dutiUcated In 
tlu luhonitoiv by placing blocks of skme 
partly ImmerRod In a weak solution of 
sodium Hulfutc The salt Is carried up 
In solution through the ports of the 
stone hv cnpUiarllj and deposited as 
crista is on ur slightly beneath the sur^ 
facH* wherever evaporation occurs The 
expansion of the crystal causes dlsln 
tegratlon of (he stone In a maimer slml 
lar to that of frost, but the process la 
much more rapid 


Fresh Cigars from Every Box 

T KKRK'H something In this box of 
tlgam l)eHide8 the smokes Look 
closely, and \ou will observe, In the 
right end, what might l>e almost any 
thing, from a bmnh to — well, to a tiny 
humidor, whkh Is exnotlv whnt It is 
Carried thun In the elgur box, It enables 
the fuMlldkiiis Ntuokor to have IiIh (igarR 
In JuHt th* snme condition, on the train 
or In the automobile as In his study at 
home So jiepular has the Idea tumod 
out to he that an eastern department 
store whlih offered one of these tinv 
humidors wltli every Ik»x of cigars had 
to rcHirdtr the liiimldors on a large 
scale, and has found a good sale for 
them separately, since the special offer 
expired 

A New Discovery of Radium 

I ^I TU.llANA In Kusslan Turkestan Is 
the source of the newest supply of 
radium P!t(iihh*nd from whidi radium 
is redmeil was fora time largely brought 
fnim ( ^ilonido laiter dlscoverleH of richer 
ore In the Helglan Congo hove resulled 
In f<»rclng some of the Amerkan develop- 
mentH out of business Now It Is olalm^ 
that the Turki^tnn pltchblend Is much 
richer than that from the tVmgo und 
efforts are being made to de\e)op the 
new find at once for use In hospitals 
Our supply of radium Is so limited that 
all th it Is rtxovtred in the world could 
Ik* pbu‘ed In the palm of one hand— If 
one did not value the hand In America, 


radium Is available In the larger centers, 
yet it is stated that not five per cent of 
the people who need treatment with 
radium < an make use of It becuuse there 
Is not enough to go around A group of 
four tmnumed AmcrUan philanthropists 
have united for the purixise of securing, 
If (Kisslble the m w supply from Turkes 
tan and making it available to the pub- 
lic for mtdk h 1 use at cost 

Mmh radium Is used on watch dlalH 
and for other lunilnouH objects such as 
I>endan1s for locating electric lights In 
the dark This radium is usually In the 
form of radioactive barium sulfate and 
Its luinlnesc'ence lasts only three or four 
years After that It Is for all practical 
punsjHcs lost, since few Individuals 
would find n wav to return so (unatl 
umnunt to anv central source of supply 
A full pound of radium would )je worth 
about r/l 000 000 

Judging the Fertility of a Soil 

H ow to judge the condition of the 
wdl of a fann or garden without 
planting a imr on It* and then whUIdk 
to see whether It Is n smeess or a fall 
ure Is a perennial question In agricul- 
ture According to koil Hi'%€nce, one 
way of arriving at an opinion In any 
given case Is to take a census of tlic 
bacteria ink robes, and other InOnltesl 
iiial organlsniH living In the soil in ques- 
tion 

(kmntlng the bacterial population of a 
1 00-acre fann may seem u large order, 
but In practice It Is no more dllfloult 
than to take a representative sample of 
the soil and have It tegted by a boc- 
teriologlst, who will weigh out a wnall 
portion of the sample and mix It with 
a broth which microbes like Each 
microbe starts to raise a family or col 
ony In Its new sntTonndlngs, Und whan 
these colonies become large enou^ to 
be visible, they are counted, after that 



Miniature humidor for the cigar box 
or suit ease 


It Is only u matter of arithmetic to 
arrive at a figure representing the bao 
leriul ixipulatton of the whole farm 
Like all other living beings, bacteria 
thrive liest where food is most abundant, 
mi that wliere a soil Is found to be rich 
In these small orgimlsraa It Is clear that 
the soil must also be rich In food ele- 
ments Prop production has been found 
to tie almost parallel with the number 
of ralonMirganlsma which the hacterlolo- 
glNts have counted In the soils, so the 
methml of judging fertility by a bacterial 
count tan be regardetl os fairly reliable 

A Laundry in a Closet 

T HIS caption la only half correct 
Perhaps It would Ih* more truthful 
to sav an Irtmir" In a ckmot, but after 
uU Ironing Ih half the bottle for the 
*'wet wash’ If voii send it out has to 
l)e Irontd unless the laundry docs all the 
work Tliere are manj housewives who 
have electric, washers which do the work 
so qukkiy that Monday Is not as blue 
UH It was funnerlv but how about Tnes- 
da\ with the dreaded Ironing? Of 
toursc the electric Iron has robbed 
Tuesday of Its terrors, but still there is 
manual labor to Iw performed often In 
summer under exhausting conditions 
We went to a recent show of household 
appliances and we saw an ln>ner which 
was H4» Interesting that we d4*clded to 
Illustrate It Tills was a complete Ironer 
that dlsnpiieared In the wall or Into the 
< loset yet was reody at an Instant*!! 
notice It ran wllh unj kind of current 
on 110 or 220 direct or on alternating 
current 215 fiO or 00 cj> '*s It was 
heated hv gas gasoline or gn^cMne gus, 
or nkest of all electricity One hour 
on this machine produces ns much as 
five hours by hand and the workman 
ship is Irreproachable The coot for a 
week's Ironing Is about 26 waits a week 
against one-half of *he laundress^ 
$410 per diem In our locality 



Tlu diMppurhif electric irnwr 



Three in one brash for more effective cleaning of typewriters and other 

office apparatus 
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Th« iturKiiiu Wtte that is better for baby and easier to clean 



The machine that replaces the rUhs 
atereopticon elldea with a atrip of 
etandard motion-picture film 


Film Practice for the Stereopticon 
Lecture 

T HBUK Is now offered n mlnlnture 
Htlll picture projector whlcl\ uses 
‘^nmll strips of standurd motion plctuie 
lllnis, eiicli strip contnlnlnp from "id to 
separate views. A spw talh dcMlgnwi 
rosistance cord eliminates tin rlieostnt, 
nnd enables the machine to be used from 
iinv light wnncctlon It uiss n MUiill 
standard Incandt scent lamp reiuUlv re- 
plomiMe fnifti any electric <»r autoino- 
hlle supply store Tlu whole apparatus 
together iJVitli several thousand pictures 
( iin be put In the drawer of a (U‘sk or 
In the bottom of u small hand grip It 
^^111 pr*>Ject at anv dlshmct fnati 
Indies to dO feet An Insnhiilng «U>kH 
l^rotects tlic film from the hem of the 
lump, so that a single picture nm> re- 
main ujion the screen for hours If need 
Is? Tilts makes It tsisslblc to hold a 
ph ture on the si reen for protracted 
nnahsis or discussion The film will 
mo^e backward or forward, so that pic- 
tures fai bm k or far ahead In the series 
mat be Instanth referml to The ctn 
teniena of inrrtlng u small v-ompnet 
ftim roll Instniil of a large numl^er of 
hulky and heavy glass slides neid not be 
diluted uisim 

Tlie new m«* hint Is designed to take 
the place of the sterettittlcon Where 
now the phtures which are to bi^ useil 
are made up Into u series of separate 
glass slides using this mm hinc they will 
l>e laid duwTi, one nft*r another on the 
successive frames of an ordinary fllra 
strip Tlie Instant avalhibllltv of any 
phi-ure tn the series, the rnpidlt\ with 
ulilcU clinnge tan be made from one 
picture to another, or u serit»s of several 
dlstdayed, and the elimination of Ore 
Imsurd, are conspicuous among the ad 
\untag0s gained — not to mention the 
greater ease of manufactun of flhns 
over glass, the Increased convenience of 
transport, and freedom from breakage 


Better Nursing-Bottle E^iBctice 

B AKV awakes In the middle of the 
night Wailing and on Investigation 
dnddv discovers that hitln dldu’l gti all 
his dlnuei Something went wnm^ v'lth 
the nipple, and half the latest nwui Is 
still In the buttle Mr C (_ f umtms of 
Jvcvv 'lurk has amilv/id thK fuiulllaf 
Hliuatlon, nnd dwldod what lb -i at Us 
HHit Ih points out that wlan tin In 
fant sm ks milk through the nipph ah 
must enter the liottU from '*oniewlu rt, 
to take the phoe of tlu ml Ik tin 
milk <unt havi In thi convnulonul 
nipple tills air has to leak in throuKli 
tlu Hnnip lath that the milk (omisont of 
Two-wa) tradic on a Nlngle-lnu k roiul 
DO moK hijprailloab]i than tliJs 

So Mr ( ampus has dLsignH4i n n* w 
nursing hottle wlil<h la oHiVs Xor tlu 
delight of all motluis and all hiihb n 
A t the lowir end, us Illustrated lit 
plenss tlie KliiHK with » ]ar;,p hob and 
nrounil this hole he ercits a ilnuhir 
shouldir of glass Tian It Is slniph to 
turn a regular nipph Insldi out and 
hang It ovir (his shoulder so tluif It 
projeils wltliln the lavltlf The hol< In 
this nipph Is siiiilhr ivin than that 
ll)ro\i;^|i vvhhh Ihc hahv Is aiMistoiia d to 
giltlng Ids milk )iiid tla (XiMi-^^d Inside 
of the nipph N dlhsl with (hnn (tdton 
Tlie net rtsuU Is that no milk haks out 
but with every pull that halo ghis on 
ttie regular nipple, air bales In I la 
udvaniakts art not rosliltttd to tla 
Niiiotjth, rtgulnr fetdln^. whhh I la ladtle 
Is tirlinarlly aimed lo provkb hut in 
chub numerous other Items 

The nlr doe an t pass through tlu milk 
at all hut g<K?s tllicct from Its ml rural 
vulvf to the air spate In fh< ImiIHo — 
Hfud> the iHtsltlon of tlu nipph wlih 
rt fertnee to the milk wlun the Ijtdtle Is 
ilpts d If vou don t lulleve It Mr 
< ampus belit ves that, evm If the coft(»n 
had m» filtering efferf this would pre 
seru tla milk a gotal dt d lutbP from 
tlu at lion of germs In the Intomlng air 
and lu iMtlnts ou1 that tla re Is less ccmiI 
Ing mtitm by the air on the milk ( tr 
talnlv tlu re are Itss alrbuhhhs In the 
milk Then when It Is time io wash the 
bottle both nlirphs are n moved and a 



Safety ffogglcB for the be npcctacled 
worker 


clear flow of water Ibroukh the lad tic 
is acldcved- Ktuuetlilng quite difftrtnt 
fmm the usual prucedurt for cUanlim 
(he usual ladtle. 

A Different Chair Cushion 

T ins rubber thulr cushion Is inanu 
fatturetl undt r a prnct ss which rt^ 
suits in the rubber’s actpdrlng the porous 


< harjKtcr ttf n *>|Kioge so 'hat the iK»rcs 
IS rmlt vtnflhdlon as well is Insuring 
(<Kdm*sH and t^anfort The cushb>ns thus 
made art ulamt llvt -eighths Inth tldtk 
tnd hliat>e<l to flt the avt rage chair scut 
Tlu V win not slip or slide nv( r the pol 
Isbtd Murfntt of the latter, tbt rubber 
MirfactH tending to hold lium In one 
plaee on tlie seat of tlit chair 



The ventilated rubber chair-cushion 


Combining Safety Goggles with 
Spectacles 

N ot only workers In the Indtistrles 
Imt a verv larg« nunil>er of pt^oide 
it work and at jdav And dlllludlv In 
gttting goggks Unit am\ l^e worn r>\or 
(«imnu»n 8|KHta«Ies without disiomfort 
Uc<og7jl/lng this fiat a Itejullng Pa 
manufacturtr of goggles has placed on 
the markit a sptsial guggle for wear 
over the siastaebs Tla m goggks are 
made np In a nt w form (lu parts for 
iltlar side l>elng entlnlv MCpnrnlP A 
simple spring till) uttacluH] to the inside 
of the tups enables them to la attachetl 
to tlu spis tttcles In a nnmant when 
May h<dd fast “llkt n bulldog to a rrtOt 
Tlu workman who clips this goggle to 
bis spcctacUs Is pieijarml for the ev* 
ha/ards «)f his work Whm his days 
work is through lie remoM-s It us onwllv 
as hi Httmhed It Taking human nntun. 
Into m count It Is Mu eKtnme fnellltv 
with width It mav lu attached, and the 
freetloin from nnmolng slipping and 
bKiseness whlth ma^ nttoinpim' the 
wearing of wmre goggles, es(Htl«lIv when 
worn ovtr glasses, that rPHults in work- 
men omlillni. them ‘Just for this time 
and gelling Injunsl Tlie new stv b of 
goggle is most attraellvc In appearance 
ind It Is made up cntlnlv of natal 
Mint It nmv 1 m tbaned h\ stald'ng It 
is iimdi to illp over a 1 O/Ul Inch sltind 
aidl/id round Industrial spettncle I'at 
lories width sin to It that flitist of the Ir 
tmi)b>>ieH who must wear sjH-otiu It s do 
not go without proper wifitv goggle Jiro- 
tectlon will And In Ihls device m oi>|Mir 
lunlty ft) flav«‘ on workmans fsunfM iisa 
tl(»n Tlie ‘goggles' art. so nijit Mmt 
there would ht no cxcum for tlu mens 
not wearing them 

The Motion Display Sign 

A LATini motion dNplav sign 41 feet 
long hi UVj fllwh showing 

three tllffennt pbtnrlal dlH[)Ia\s at In 
iervalatff HI seconds was reetntli placed 
In «or\l(*e (tn a prop hunt tomer loca 
tion in Kansas Oltv I la sign N com 
lK>sed of a at Ties of ten triangular metal 
drums, each drum ftvt wide by 10 
feet high, with the changing display face 


id fist long hi Id fiHt high Inside the 
laadir of the sign Tla diiims an ph 
ottd, top and bottom on hall bearings 
and art revolved In unison from one dla 
play iK)slllon to anoMicr by an uutte 
muMc naHhanlHiii hoiistd In a dust proof 
cnsf» int !)»*» Hfpmn Iiiilf lllhsi with 
luhrhatlnK oil 'Jla fnnacviork of the 
hign Is light Hlrutlural steel forms and 
the pUtorlal displavs art painted across 
Ma t^Mre 10 drums whtti nllnwl In fse 
Hplttn As tlu dDiiu'* art Identical In 
c*>nstrtu Mon tvtn largtr signs may be 
built h^ atldliig inou drums or Increas 
Ing tJuIr lu ight, as de^lnd Ifeavv 
rains and wind have shown this sign to 
l>e unalTetlod In weathtr 
lh« sign is ojK nited h\ a small olot Irlt 
motor nnd Is controlbd h\ two Kkdny 
time clocks which start the motor at 
0 10 a ))i switth on tla lights al dusk, 
and stop hoMi sign und lights at mid 
night alwavs with Home one of Mic 
(hits dNplav fates In ullnement At 
Might the lights In th< tnd is»hI hrackets 
* liange toloi with tadi dlsivlav so iliat 
h(sldiH prtstnMng a continuous moving 
pi( I urt iUitdoorK during Mu dav the 
viiriHv of color at night Is esiveclally 
aMracMvt 

The Thermos-Bottle Washing: 
Machine 

A IITAT IIPTAIMNM tub built on 
the principle of the well known 
‘Thermos ImjMIo, !m the outstanding 
fniMin of a new tUsirh washing ma 
(lilne llow to rttain the heat in Mu* 
wash water In the washing machine haw 
long Issn a ]*poljIem to the housewife 
for It Is dislansl that auxiliary boating 
aMaclnmuts are vi r\ ofti n unsaMsfuc- 
torv and Irnuhhwatu and In time tend 
tn vtilow the white cbpthi*H Tlie lub 
of this miuhlnt N a double tub, buMt of 
copls-r and c vpress llelwt*«) the outer 
tub (tf one-inch tvprtss and the inner 
tub of Ihined c(»pp( r U a vatiium nnd 
this ‘dead space at Mie sides and un 
dtrmarh provhbK an InHubiflon that Ih 
said lo make the loss nf he»M piactltaJly 
ImposHihle Other fealures of !ht ma 
clilne are the perforated aluminum 



Washing machine with vacuum 
apace around the tub to prevent 
loss of heat 
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Unit constructum of radulor. aimed 
at rapid replacement of a damaj^ed 
tube 


wings Hwlrl hot suds tltroukh the 

cIothi^H uf iii)i)ro\lmii!eh ont luui(]r(*d 
tliiKS a inlnuU tin nliiailniiin ringer 
ulilili HWingN rnni])Ul(l^ ttround und has 
four llxH(] positions In uliiHi U can 1 m 
S 4H uri I3 la kl In a m If hs'king catch 
and lla adjuslnhlo kgs whit li iiia\ lie 
ralmd or lowcml an the housewife di*- 


Quick-and-Easy Egg Separation 

S II'AUATIM \ihlU imd \olk of nn 
I Kg Is nil old kltdicn Irkk but not 
Buch a siinplo otii that a tool to fadlHati 
It will he sromid li) tho housewife A 
BjMxm with a slotted Ixiul Is tiu answer 
If an egg Is drop|KsI Into this, tla white 
rntiK through the slots while the jolk 
reiimlDH lahind In the IkuvI (of the 
apoon) Tin sfHHm with ttu slots tan be 
used for nmnj oil>er punH>ses ns well 
PotHtf)OH are crianied with It cake 
bentfn and on tin end of Its handle Is 
a bottle cup remover 


Decimals and Shty^Fourths with 
a Single Micrometer 

T HK nmihlne oiterutor tn iiianj shops 
finds Idmwlf l)etw(H*n tho frWng pan 
of tlie UKlrk H>steiu and the tin <tf the 
half ciuiitt r f Iglith etc Htsttni of frat 
donating the Ineli lie getn aouie jtihs 
that cull f»>r the one sttle of ineasun*- 
ment and soim that call for liie other 
He has Ins^n In tlu habit of nusilng the 
situation b\ UMlng two lulcruineli r**, t>r 
by ualng one micronu ter with a eurd 
(urrylng a table of detlmal eNpilvahnts 
Now a New England niannfattimr 1ms 
Cfincehed lla bright Idea of pniriin. this 
table on the frame of the micrometer 
Itself 

Cto one side are the decimal etiulvalcnts 
of eightha, sliteentliH and thlrU ses 
ondH tm the otlur those of tiu odd 
alxt> fourths "Hie figures are ralseti 
on tht frume rntlur tium stuinpod In tt 
s«i that tla V do not fill with dirt, and 
at the same tluu gl\e l>eUer grip on the 
tool for o!h or greari^ witrk And the 
tool ItMlf eudsulles all the standard re* 
llnenunts of lolcronuter praitlce in ad 
dUlon lo tiM now one For the present 
the minoiia a r w Itli dn Imni equl\alcn(s 
Is snpplletl onl\ In tla one-inch sire, but 
we should Judge Hint dHuand will (all 
for an extinslon of tla llm 



This micrometer carrieo on Its bow 
the contemion table from 64th» to 
thouMfidthe 


Sectional Radiator for Eaoy 
Replacement 

A RADIATOK developed by a Wlo- 
connln manufacturer for use on 
trucks or any type of gasoline engine 
used for construction work Is Interest 
Ing Id that It Is built In sections so that 
damaged units may be replaced with the 
mlnliiium of time and expense The 
Kpeclul form of the core construction 
gives except Iona I ly gnot wading ca 
pa(lt> Ittsclulimd Throngh this spiral 
core cons! ruction and the presence of a 
top|)ep strip In each air cell centrifugal 
aitlon on a column of air Is jinHliiced 
during its passage through tlie radiator 
1 \tru large water channels allow for a 
lHn^tant flow of free water with the 
Miinhnum of danger from flogging or 
fn t/lng And when clogging or fn'ea- 
ing du <K*cur, reimlrs art mudi with n 
minimum of cost and a minimum time of 
in\ up for tin trvick 



Slotted spoon for separating eggs 


Steering with a Screw-Shaped 
Cam 

S OMh'THINd illstlnctlj ntw und de- 
cUlcdlj intert sting In steering gear 
Is lH*lng Introduced b\ a twd compati> of 
lAifayette, Ind It \n called by thi man- 
ufaiturera a cam and le\er gear though 
without any desire to quarrel with them 
wo think H name more descript l\e of the 
action of the prime memlier might have 
l)een found This member Is, In fa< t, 
more like u varlnblo-pltch screw than a 
cam the onh apparent reason for call 
Ing It n earn is that n lever bears In It. 
and takes motion from It In a fashion 
that Is In some slight wnj BUggesthi of 
cam ncilon 

Tho screw member In question is at 
the lower end of the steering tube, and 
wh*n the wheel turns, it turns with It 
Ti»e diamond wtud projection on the 
Inner side of the lever, which engages 
wUh tiw cam ’ then Irawla up or di»vn 
according to the direction of cam nda- 
tkm This nitates the lever and through 
It tho trunnion shaft and the steering 
arm 

In mid iKtHltlon the pitch of the 
Is very slight and the motion of the 
front wheels slow but ns the pilch In 
crpHRis toward either end of the <’nin, 
the n^Hponse of the wheels spetds up 
In Htnilghtiiihead driving, the \en low 
ptHliulItm of the gear In mid pt mi Hon 
tlliidnatJs proaicallj all road shock In 
making nn actual turn the further the 
steering wheel gt>e8 around the faster 
tho steering rtBponse, bo that nothing 
Ilk* the wide swing of the wheel 1» 
niMshd here ns on convimtlonal worm 
htetrlng gears Tim lever orm Inside the 
ktar U very Umg, giving high leverage 
tonihinHl with claims of easy steering 
and long life 

An Ammeter for Heat 

I F an electric nl engineer wanted to 
measure the resistance to electric cur 
rent of II complicated piece of elec trical 
apparatus, or of several of Its parts 
which were cHinnectod tn seiiea, tho 
easiest way to do It would be to measure 


with an mnmoter the carrwt flowing 
through the apparatus and then measure 
lihe voltage drop acron the apparatus 
or across each part From these the re- 
sistance can be calculated 

Whet) the Bureau of Standards under 
took to make measurements of the resis- 
tance offered to the flow of heat by dJf 
ferent types of wall construction an 
apparatus somewhat similar In principle 
was devised The amount of heat flow 
Ing tlirough a wall panel U tneaHured hv 
a conducllmeter, * which In Itself offers 
little resist ant'e to the flow of heat and 
then the temperature drops through the 
wall Hbd through any desired iX)rUons of 
It arc measured 

Tht H'StH thus outlined are made on 
paneW built for the purpose, these panels 
being alwmt three feet wt<le and six feet 
high Thennooouples are atta*hed to 
their Inner und outer surfaces and are 
aim* hullt Into the wall Ln viirtons posl 
thms tliriiUghout Us ihlcknesK. Other 
theriiKMtuipkH mertsuro the temperature 
of the air in the ‘ house” and of the cold 
air ‘kmtsUie * 

The ismductimeter Itself consists of n 
(tnnel of wisid 1 hive-fourths of an Inch 
thhk and eight Inches square Thermo- 
couj)les are distributed (»ver Us surface 
by wlikh tlu difference tn Uinperature 
of the two shh^s tan be inensured This 
Is surronndtHi b\ n much larger wotulen 
panel of I he same thickness whhh Is 
«eparat<*d from the central pant I by a 
sninll air gup The purpose of the outer 
panel Is to Insure a parallel flovv nf heat 
through tho conducHmeler and the wall 
behind U nnd lo do awav with tho edge 
eff«st which would otherwise have to be 
considered 

The wall pane! under test Is placed 
between two ls)xes which are lined with 
cork on all sides evivpt the one against 



The CRDi'and-lever steering gear, 
showing the lever In extreme posi- 
tion St the lower end of the screw- 
like cam 

the panel whkh Is oj^n One of these 
reprt?sent8 the inside of the house, and Is 
heated by means of electric heating colls 
the other represents the outside and Is 
cooled by a refrigerating machine The 
<oid Iwx and the romn In which the 
apparatus Is set up are kept at constant 
temperat\ire by means of thermootats 
The warm box ts heated by current from 
a storage battery, which Is so adjusted 
as lo keep the proper temperature tn the 
iKiX Tern i)eratn res nro recorded con- 
tinuously throughout the tee^ 

With this apparatus testa on vaiioua 
types of walls are being undertakea 
Panels already made up for testing rep- 
resent frame construction with wooden 
siding, frame with siqcco. brick with 
furring and brick without, hollow tlle.^ 
with cells vertical and with cells horl 
sontah and concrete block ThU teeb- 
&l<iue for measuring beat condoctlvity 
and heat Insulation is of extreme poten- 
tial value to the building Industry 



Electric iron wttk fl WMtptMm body 
Ut storing best 


New Inm Stores Heat In 
Soapsttme 

A fter about sevtoi minutes of beat- 
ing, the plug conneodon fbr this 
electric Iron may be removed The heat 
stored tn the iron shaped piece of soap- 
stone, will do the Ironing for a period 
of 12 to 45 minutes Its advantages 
are many, one of which Is that a new 
soaiwtone can be replaced easily by the 
owner of the Iron It Is not necessary 
to send It to a repair shop. It Is prac- 
tically scorohless and will not bewme 
overlieated through careleaaneas 

Prodvetion of Solid Hydrogen 

I N Connection with Its study of ma- 
terials at low temperatures, the cryo- 
genic labf*rHtor> of the Bureau of Stand 
ards producefl on hebnmry 21 about one 
liter of liquid hydrogen, part of which 
was later frown Into apjiroxlmately 100 
n of frozen hvdmgett. The temperature 
of this hydnigen * Ice*' was estimated to 
l>e about 437 degrees below sero Fahran- 
hdt This Ik the first time that solid 
li}drog(n has l»ecn produced at the Bu 
reou Ureat dlfllculty is ex|x»rlencod In 
llqucfvliig this lightest of all gases, be- 
fuuse anv Impurities tn the hvdrogen. 
such as air, freew? wdid before thehydr*** 
g» n liquefies < logging the Hpfmratna. 
Using a R)>e*.iftl multiple wall vacuum 
ifiutiilner designed by Hr C W Kanolt 
In clmrgp «)f the low temperature work. 
It liHH l)cen found possible m preserve 
liquid hvdrogen for a much longer period 
Hum wUlt the older forms. 

The SparkleoB Gas-Hoee 

T he accompanving photo shown a 
no7Tle that has been esi^eclally de- 
signed for the purpose of eliminating the 
jMiKHlbmtv of a spark’s starting a Are 
whin such refined oils as gasoline are 
being delivered from tank wagon to steel 
drums The new noMie Is tightly held 
In the (qwnlng In the steel drum, 1*0 
that It Is Impossible to strike a spark 
There Is a spring, which Is pressed In 
ward when the nozzle Ir to be inserted 
Into the opening of the drum When 
released the spring holds tho nozeto 
rigidly within the opening. The operator 
con rhen attend to other matters, with 
out danger of the nonsle being Jerked 
from the opening causing a waste of oil 
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Two rfewt of a new atock-and-bnah- 
ing usamblj for threading the enda 
of pipes 


Rapid-Fire Pipe Threading 

O NB tool for cutting external screw 
threads on the ends of pipe of va 
rlous diameters U now offered In an In 
vention by Jumea L. Losalle, of Boston 
T)ie Invention comprises a slock forinetl 
to receive and rotate anv one of a quuri 
ttty of Interchangeahle threud-cutflng 
dies about a fixed plpc'cnd, as well as 
to bold tills die coaxially with the plt»e 
In addition there is a bashing located 
at one side of the stocki and Intended 
to be supported bv the pipe Itself during 
the cutting operntboi This bushing then 
provides an elongated bearing of the ai> 
pllauce ujsm the pipe Our upi>er view 
shows the shKk, die and bushing dls 
asaemblcd, so far as la nei’easary to show 
their forms and rcMllonvi, w hllc the 
lower picture represents them in read! 
ueas for work It niu> not be entirely 
superfluous to remark that the pipe that 
Is to be threaded d(»e8 not apinar In 
either picture, the short pipe-lengths that 
do appear being merely the handies of 
the stock It will l>e observed how the 
bashing Is supported In offset ismltlon 
so that Its hole falls In line with the 
cutting die 

How the Paper Tape Gets Around 
the Tire 

J UST before shipping tires a strip of 
paper is wrapped around them b^ an 
Interesting machine and the time re- 
quired for applying the pai)er and un 
advertising gummed tuis* Is nbt>ut ten 
seconds. The shuttle fpr heod of the nia 
chine Is rlngHbai)od and is open(Ml bv 
means of a hinged gate When the tire 
Is lnsert!»d and the gate closetl a lever 
Is pressed forward for compressing the 
beads BO as to make a tight wrapping 
which prevents the slipping of the paper 
covering 

The clutch which engages the motor 
Is made operative by mcims of pressing 
either the lever at the left of the ma 
chine or by stepping on n foot pwlal 
This brings the tire drums or sheaves 



tUfi wrappittf Mcliin* 
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Into action, causing them to revolve at 
the proper speed, so that the pitch or 
advance is conimtaisurute with the re- 
volving shuttle 

Making a Game of the Tiny Tot’s 
Education 

F OUMKRLY a teacher and now i 
mother of three children Airs \irm 
Watkins of Atlanta has in\tnte<l m 
educational toy which has the ht iri\ 
eDdorseniont of many tom hers Tnd 
authorities on child development I lu 
desk Illustrated Is designed prliimilU 
for school use going from the kindtr 
garttn through th< fourth grade Its 
broad prlnrlple Is simple moiii^ti ilu 
I»errt»nited desktop wlHi lU 

shanks on the “pieces tf» tuihh tin 
child to net up, more readily and in inm It 
more stublo form than wtmhl otlurwlse 
be possible, tiu letters womN (»r d* signs 
t(i which the pltces kad It Is In tia 
rt*\lhillt\ of the lust remark that tin 
value of (he device lies Oli\|ousI\ 
words and nunils rs for rcatling and 
arlthuutlc kssons are the mt»Mt <hm*n 
tnry Hpplh ntlon Hut the onI> lludi lies 
In the lng<nultv of the teacher t>r ila 
parent I^verv thing fnmt maps t»> un 
elnlMirate sot up ttf ham varti sts'iu rv 
fulls within the rang* of Pegg\ iii< 
vcr\ suggestive naitie ndoppfi for 


apparatus with its peg bottomtd au\ll 
lurles It nuik(s every lesson a gnim 
and Gvtrv game a lesson, and Its In vent<tf 
Is confident that It will have a vi r\ 
whle appn< ntlon In the school thehoim 
the hospital, the Pullman mr -vvhenv^r 
it Is desired to keep <liildren hnppib 
occupied 

Fog Alarms Operatod by a 
Human Hair 

A AIOVn the many aiitomatk devlus 
which stand between hurnau lift 
and death the ‘fiig valve' is nlmut to 
take Us plac* This reiuitlv Invented 
csjutrol enjovs a position uukine among 
snfegtiards of life In that It depends for 
Us succesHful operation ui>on several 
strands of human hair 
When n onllercoraes to >our door ><mi 
want the l>eU to ring But wouldn i it 
be n iiulwinre If the Ik II rung (ontlno 
ullv ? This, in a nutshell, was the prob- 
lem faced prior to the invention of the 
fog valve In c/»plDg with the danM rous 
fogs which from time to lime invade tmr 
coasts, and make navigation partkularlj 
dangerous. 

Under ilie old s>stem, fog htdls and 
whistles were kept tonflnually on man} 
unattended llghtlmuses and buo> s While 
necessary this practice had two verv dls 
tlnct (llsadvantages The first wuh of 
course, the additional expense of having 
this machinerj operating 24 hours a 
day, whoa frequently there was no med 
for It The second was that la places 
wher« the buoys or lighthouses were 
placed In close proximity to towns the 
continual sounding of fog signals was 


annoying to those within bearing dls 
tance 

A way has now been found to make 
the dreaded fog s^>und a warning against 
Itself Several strands of human hair 
are Stretcheil a< russ a vvtMxIen frame 
Each hair Is alxiut 17 Inches long and 
ut eath vnd In attmlaxl to verv w*nsl 
five spilngs V« rho fetg c<mies rolling 
In on tin coast, and Uih atmosphi rt 
reiuhoN a pKilnt approximating fi" de- 
grees of humidity, the Htrunds of hair 
expand 1 his elongation thougli "•lighi 
Is sufikknt to set In ojk ration automatic 
fog Udls wldsths and sirens As long 
as the fog tuniilns, the hairs staj ex 
punded, and the slguaN cfintlnui (o 
warn matlntrs of dnngtrous rocks and 
loefs wlilfh oiinnot Ite sofn 

As the fog receflcti tlie hiilr strands 
slovvij jlrv out Tills action takis uImuiI 
an hour and a half At tiu <n(l of this 
time lilt hairs have drkd lontputisl 
oloR(<l tin valve and the signals iifi 
shut off 

While It Is iHVSsibIc to opi rate the 
device with anv kind of human linlr Mr 
Hingshnrg explains that ImJi from < hi 
nese queues Is htlng used in tht Ir munu 
faoture This is Ims aiiS4 it Is uuiformlv 
long tough and hi u k Vnollur tin 
j^rtant fat tor In favor of the ust of the 
Chinese hair Is that unlike tin hair of 


another race, It is rouml not oval This 
aids in uniform expansion The hair Is 
IlrKi treated hv ji special prr^cess to re- 
move nil greasi tir otlicr c«)\trlng wiildi 
mlglit Hi ike it less stnsUlvt to tin attlon 
of moisture 

AInmdv thr(*e of tlie viilvts have l>ecn 
pliueii In OIK rut ktn one tndng at Lara 
her t s Point Noifolk \o puhlleitv has 
l»tHUi given tills Inwlallatlon of nutonuitlt 
controls hv tin Government I Ighthtjuse 
Service and manj pcf>ple In tlie vldniiv 
of tilt lliret now In oiaration IveMcve 
(hat the bignals arc Iveing turned on and 
off us need arises h> liuman hands 
The utmost coufldenc'e Is pi leed in the 
new Invention h\ otllrirfls of the LlghG 
house Service It Is ronll> im adaption 
of u device tmplnveil )n iho HrlUrii air* 
plane servUv and dcsorilKxl in these 
columns several jears ago 

A Combination Chain Bolt and 
AJarm 

T HI- old chain lK>lt for uivarlment or 
house dcKir proUttinn Iui« Ikhu cctn 
slderahlj Improvcsl 

Here Is n c*omhlnallnn chain l)olt and 
alann bell Vs llluKtriicd the doormni 
be left tfitvn for vcntlhilon piir|)oses nn 
u warm diij If pn ssuu Is ustd on the 
outside it will star! ringing tin mlnlii 
ture Vlig Hen widch la a part of the 
couibinallnn 

Bell Ik wound bv laming hv hand 
after the elmln U second as almwn If 
the bolt Is plaeocl In the hole opp<vslte 
where It Is now lotTvlcd It supplies an 
alann and protection when the door Is 
fully closed 



Indicator that gages cylindrical work 
while it is in motion 


Gagins on the Fly 

D LSIGN'GO for uKc ill gaging cjlln 
drical work whlk It Is In Ing rotated 
a new Indicating dev let lias lasm (level 
ojM d hv nJl Ohio nuinufac turer 'Ihc 
dev in re<iulrcs onlv a few scronds to 
adjust and liy means of a clamping wc rew 
In the base It can Ik swiveled In eltiver 
dlicKtlrtn The comics ling link wltli 
which fhe» device is sbdtcci makes l( coi* 
venh nt for tlu oiienilor lo w t the gaging 
pin at iin\ angle The dial Is connected 
wttli the giving pin which rests against 
(lie work and n ^IsKrs tta Job ineasure- 
iiienf In thoiisundthH 

An Unbreakable 

P KOt h ssoits liinus s lAing and 
Hhiiiv IMlmaii of tin (’hcmlstry De- 
partmnil of lAhlgli Inlvcrsllj Betide- 
lam Jhnnsvlvanlii nfpr a jear of ro- 
se iKhwmkhivc sm es ssfullv discovered 
a nn l In d of t re utlng ( Igiirs so that thei 
will ned hujik In the pocket 

The V e one c nil ute el Ihclr attention on 
(Ik iiliidti of (he e tg ir which Is Its 
strength It was found thid tub veto 
stems wlilch are left e>\er nfUr Uie to 
hjicio }e if Is Htrip/Ksl and w)jhh have 
been lonslrlercd ns refuse, vvnuhl make 
a verv lough paper like material rt^ 
se mhllng a loluun) Uuf when rolled out 
on a pMiH r (miIji macliine 

lo preserve Its odor a lleiuld which 
w es pKssed from tobacco leaven was 
mixed with It when H was roHeel out 
Tills maelt a verv eh slndiU hhider hut 
when smoke ei it give an i)de>r like that 
freuii burnt piinr Tlie proldem whm 
how wt n the? chc mists to restore the 
leihace o odeti 

'Ihcre wiis no tmshunkal mtans hv 
whlih this coeilei he done In c Xlierl 
meniing (liMiiUallv 11 wuh lo Ik reincm 
heud that the law jh niilia the use onlv 
e)f a few chcmhiiK In i igiirs 

After (cstM cxtcndln,, over (Ik (m rlod 
of rt vear ii eliHinle il suhstnnee was dls 
< vere d 

Il fm t (Jiev dlse >vered two things 
(hat Ha H fiiM' juirt eif the loliaccsi plant 
can he utlll/ed In the inanufadure of 
cigars iind that cigars can t>e made of 
such a durable hinder iliMl tliov can be 
carried wKhoid anv risk <ef breaking 

Now Hydraulic Jack for Motoriats 

J \{ Ks ctf the scic'w t\i»e waste nemriy 
all (lie etToii aiipHcd In ovcrcondng 
frhllon Ik tween tin spindle and tlu nut 
hv atM'lrin;, (he hv draiillc svHlem thc^ 
losses are cut out and the? car e an Ive 



Chain bolt that rings an alarm when 
it la meddled with 



The hole-topped table and the pig hottomed pieeea with which the little chap 
18 cajoled into educating himself 
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Assembled and disasKembled views of the new hydraulic auto jack 


lifted fHF more euH!l\ — Jiioklrijs becomes 
a plcnHure rather than u lairdtn 
Tlie IniHe of h new Hrltlsh hvdrnuHc 
Jack miiHlAta of an niuniinnm allo> cast'* 
UiKf iiiLiiHurlUK about hIx InduH in (liiiia> 
eier The plunder turrits a Mcrew ex 
ItHHlon, ilH length Is a<1JUHtul once and 
for all for a n^rtaln make of tar. sO 
tliut llie Jaw Is Just vmtiemeatli llie axle 
Pressure Is Rtneraled b\ two pump 
cyllnilerH one at each side of the Klund 
fittinff In the csnttr of the buwt top In 
this manner lifting Is carrhd out diirlnK 
the up and down Btivkes and the wheel 
Is guUkly llfttsl off tin Kroiiml 
The Jatk Is rcleastd by atta< hlnj? tlie 
handle the end of whUli lias a huxmet 
fittinff to the release val\t nt the aide 
of tho pump fyllndtrs on dfprt^sslnff 
the lever tlie Ilqiihl returns from the 
cylinder Into the hast, whkh ads as a 
Ntorflffe chamber Whcnthtsed tiu Jack 
Is 8 Vj Inches hlffh fully < vtimded It 
measures lb Inches 1 he axle ttf a thret*- 
ton car can be lifted without an> krcat 
effort Tlie total weight of the complete 
Jack is only 14 pounds 

Longer Life for Auto Fan Belt 

W IIKN you fftt n complete oiitoino- 
hlle startinff system IncUuHl for 
less than $400 you naturally don i ex- 
peit that It will stand up, wlilioiit rv- 
plaoemcnt of any essential part, as lonff 
as one that sets you back a couple of 
thousand more or less And experience 
bears out this exi>ectatlon In some re- 
M}»e<tH the yehlcle uflTectloniitelj known 
us Lizzie displays the most extraordi 
nary endurance In otliers she Is de- 
cidedly a short Ilvetl creature 1 very 
owner finds that some one partltulur 
portion of her anatomy ghos him xuore 
(rouble than nil the tx st oomhined Stmio- 
times it Is the brake and transmission 
hands that simply vdll not stand up 
ticiuMionulh tho conm^cting md and 
(rank shaft Imurlnffs go liefore their iiii 
iHiInted time more often the timer is thi 
weak element Tlie nmjorltv vote of 
IllvM r owmt rs would prohabh jilikilthor 
the tlim p or the fan bolt ns her most 
fnaiiunily rcpliiccxt member The fan 
Ixelt In fact Is partlculariv the victim 



Sbowinff the conetniction of the 
longer-mllMce fan-belt 


of poor dwIvTi the diameter of (be up- 
per pulley Is so small that the belt Is 
obliged to turn a <orner sharper than 
anv Ik It nuglit to tum and the result Is 


early failure We know of one of these 
cars that never got more than 20CK) miles 
out of n fun belt -until It tried tho one 
IlIUKtratiHl h( n with To the evident c\ 
planulion of the structure of this holt 
alTordtd by thi iildure little nc*cd be 
said, su\e that the lack of flexibility suff 
gested by the pliotogi aph Is not realized 
In the bi It Itself barring a little dif 
lUuIty in gdling it to puss through tho 
spaco bet woe n the i rank ratchet and the 
<n(l of the crankshaft, It Is ontlrolv a 
good bolt and on the car mentioned It 
is still ruimlng after suim 5000 mlhs. 
That In fact Is Its mission In life — to 
give th* proprUtor of lizzie a belt that 
win outlast tiK (me supplksl by her 
maaufai turer Tills, It ciiiphallcally 
does The w ( ret Is claimed to lie In 
n^llltmv the belt Is “built to give and 
come back ” 

A Baby Giant Among Vacuum 
Cleaners 

S E\ FN and a half pounds for a vacuum 
(leaner, roniplete with all attach- 
ments sounds like a wild dn‘am but It 
Is none the less rciillzed In the outfit 
Illustrated And not alone in lightness, 
but In several otlier wavs the new 
vacuum ellininatea some of the annoy* 
oncea of the old It has bronze bearings 


of special design, automatically lubri 
cated, 80 that no oil need be put In over 
a jM>riod of from three to five years 
Portatdllly Is extreme, qn the picture 
suggests The term in a Ih, alway s a source 
of trouble rtsiulrlng service In tho con- 
ventional elcdrical appurulus are pro- 
tected by vulcanized nibl)erh fitted to the 
cord in Kudi a way that no bending or 
pulling of the cord puts any strain ut>on 
the terminals, ns a result contact Is 
always poaltlve The hag Ih csjncealed 
and proUsted, yet cun be emptied with 
less annoy unre than in more familiar 
tyjjes, the maker tcllH us There are no 
wlu'els or springs and no Bwltdus 
A aoniiwhut Hliiitlur prlndtile hUH been 
followed In developJng a snialt vacuum 
cleaner for cleaning the uutoiuobllo up- 
holstery 

Saving Space in the Midget 
Apartment 

W ] have commented on these pages, 
we lielleve uiK>n the modem ten- 
demv In lnv(Dtiun to combine tvso useful 
artUlcs Into one Sometimes this ten- 
den* v Is proiierly a siibj(*< t fop Hatlre 
In otir owTi humorous laoments we cm 
ploy, as n representative nf Inventions 
of the sod an alltgorlcui “ctmihinutlon 
baby carriage and sparkplug wrench" 
And a fihnd who Is given Pj putting his 


imnior Into practice recently sent us a 
very neat little leather case on the out 
aide of vvhicli was stamped In gedd let 
ters '“^o-and so h patent combination 



plexitif* of the vacuam cleaner 

cigar lighter and over-coat hanger** 
Opening the thing up, two inner com- 
partments were revealed In one of 
which reposed a match and In the other 
n wire null 

Not nil Inventions of the combination 
ty|ie are ludli rous, however , and of 
those that deserve to be taken seriously 
we llluKtruto one It seuudM at first 
ttiuugbt as though a comhination kitch- 
enette and bath room might be u >»ke 
too railiep than a serious proposition 
but our picture will deny this. For 
those who live alone In u nKun and a 
half, be they bachelors of the orlfftnul 
variety or bachelor nialds, the saving of 
space effected bv using the same unit for 
hath imd kltthen is u decided object — 
to snv nothing of the somewhat reduced 
rent which the ellnilnution of plumbing 
pcnnllH The modiw optran^i consists 
In the main of a removable t(ip for the 
bath tub When thiK top Is put on, a 
fold up sink and a plate-rack are re- 
vealed In It and on It, when It Is off, 
the same water supply feeds the bath 
Doth hath and kltclu a are distinctly 
pint size — but that Is no novelty to the 
peo])le to whom this Invention Is ad 
dressed 

A Hanger for the Paint Pot 

O NIj of the many troubles of tbe 
amateur painter eKi^etlally on 
outdoor W(>rk N to keep the iwlnt pot 
within ready reacli and yet <mt of dan 
ger of liclng uiiact In this connection 
the lltth hanger device devel(»iied by a 
Middle West manufacturer Is of prime 
Interest Simple as tlila device la, It 
may la* uw d to hold the paint pot almost 
anywhere Oonslderable leverage is 
formed bv the feet and tlie iKilnt os 
will be observed In oar lllustrutlon 
showing tlie device hanging on the side 
of n house, us well as the second Ulus- 
tratlon showing It holding on to the trim 
of tho eaves 

The usual method of holding the pot 
of point Is an S shaped piece of Iron wire 
which serves tn hold the paint pot sus* 
js-nded from a ladder rung 



A novri dispodtloA of the paiaUr’g pot 



Bath and kitchen in one interchangeable unit for the bachelor and the bachelor 

maidan 
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SCIENTIFIC AMERICAN 


l|OMB Terj Interesting consid- 
erations concerning the path 
tahen by the bullet fired 
from the rlfie now in use by the Untied 
States Amiy have been raised by a letter 
of Inquiry received from u reader of tlie 
ScittNtmo Auksicxn This reader Imd been told by 



someone that soldiers arc Instructed to aim below and 
to the left of the buH’s-eye, and asks whetl)er the bullet 
does not fly straight to the x^olnt at whlcli it la Hlmed 

It is a fact that the bullet does not foUo\^ u strulght 
patht having two well-catabliahed horizontal deviations 
in addition to those cauacd by the wind Hut other 
more Important reasons are assigned for sotnetitues 
aiming below and to the left of the bull’s-eye and thew 
will be given after a careful de9crli)Uon of the interest 
Ing horizontal deviations 

We will imagine that the rifleman is slawtlng ueross 
a level plain, and that tliere is not a breath of wind 
Some magic enables him to observe the bullet through 
its whole trajectorj When the rifle which Is the 
United States Magazine Rifle, Model of 1003, is tired, 
the bullet “Jumps to the left after It leaves the muzzle 
and at SCO yards it 1 b about half an Inch to the left 
of the prolonged axlH of the bore. From this point on 
increasingly rapid drift to the right l>egln8 and carries 
the bullet back across tlie prolonged axis of the bore 
at about fiOO yards from the muzzle At 1000 yards 
the right hand drift deviation is 13 inches. At 2000 
yards It has increased to 12^^ feet , while at 2850 
yards, the limit for which the rifle is sighted, U Is 40 
feet About half of the drift Is corrected automatically 
by the sJghtleaf but the Jump to the loft Is so Insig 
ntfleant that It Is Ignored It Is simply an Interesting 
phenom^a No satlsfactorv explanation of it lias ever 
been given, but that there la n Jump to the left la cer- 
tain because If a rifle be placed In a vise and flred at a 
HUccesslon of paiier plaDes plaml at right angles to the 


The Wandering Rifle Bullet 

line of sight the hoks made by the bullet do not line 
up truly 

J ho drift to (he right 1ms a simpk expliuiutlon, how 
ever Ah llie bullet liavm the muzzle it N drnwTi down 
by the force of ^ravlti lids caum.s tho air iMUtuth ll 
to become ^ompreNs^d^ I<a\Jug a torreMfiuudlnt, nirtllcu 
tloH above It 'ihe bulkt lolls on this cuhIiIou oi com 
pressed air, and since it In spinning ul an exce+dlugly 
high rale, cuusetl by tlu lUhihund twist of tin rlillng 
of the tnire, wlilih nlikI^ u conipleti turn evtr> ten 
Indies, this lutlon Is wliol(\ (oinprthensibk Llic fold 
Ing sight haf of thf rent sight coninins i whose 

purjxisc is to clividt tlte [M'epslgbt la ordu to tom 
pensup f(M dllTiruU r nigi s Hut Insti ad nt raising 
the peipsight only vtrtltallv ll at the HUim tlna moxes 
it HlltiUlv to the left 

The rillt mipi Ignores tia Jump to tin left entirclj , 
he (aanot split ln<heN In his shooting no maltci how 
exiiert he may he He < in generalh Ignore tin drift 
to the right nls4» la ( luw It Is not \ery apprts table at 
the 100 2tK), 300 and ri(M>i»rd rangtM at width lie does 
most (»f Ills shtMding In f ict up to 500 yards Its only 
effect is in eounkratilon of the sllglU Jump to the left 
These (ondltlons are wladlv lndept*n<knl of windage 
For this, the proper cstrns lions are made by u screw 
which movt's the entire rear sight to left or to right 
by ix)lnta marked on the windage scale, imd the rifle- 
man must know how to tabulate windage by rule and 
not guess at It 

It Is a fat t that recruits have sometimes lK:*en In 
Htructed to hold to the left of the bull seve Ihhuukc the 
tyro 1 h apt to yank the trigger Instead of slowly sipieez 
Ing It, thus Introducing an error which It Is the hope 
of a tired or careless Instnict<»r to correct by the jaior 
a/1 vice to bold to the left 


There are three possible reasons for In* 
Htructlng men to hold under the bulla* 
eve h Irst, nine out of ten people tend to 
shoot too high 3 his hociuh p) bo a mutter of psychol- 
ogy Often It Is /aiiscsj by faulty iwsltlon and h/ddlng 
Hut an last rm lor may have failed to Impress the 
pupil with tin insosHlty of Uaming to aim at what 
Ik av ishes It) hit and to make Ids (onecilons by means 
of tin movatite vcitkal and hoitzontal adJustraenU of 
the re/tr night , so lie may ndvisH ulridng quite far below 
tlie bull Hive Jn order to /fUintira/l the common error 
Ihtre ruiiulns om sj)C^liil dim In wldch men am 
Justlflahly Instiu/t/d to aim IkIow the hull s-eye whtm 
using the ImliUslglil lids sighi cannot Im inove/1 up 
ul down to (omiHiisiiic for dtff/rcnt iiinges It Ih flxed, 
as fur as its v/iHcd lunge Ih concerned and if was 
Mibltrarlly set at 547 vards This was Iksuusc the 
UuhHO Jai)Mn( sc^ war had Just been fouglit wh/n the 
arnn rlllo was ilrst Issm d and tlu long rungi flgldlng 
of that war Intlueneed the Judgment of the designers 
so greti(l\ tliHl (ill s(^hl was tlx/oi at what Is now 
ngarded «s t)X> great a distance for tMCragc battle con 
dltloiiK Sln/e at MK) yards the ‘drop of the bullet 
knowTi as tho summit of trujes^tory Ih about dO Inches, 
it Is iv Ideal that at ranges under yards the bullet 
mav flv high hv sometiilng under that mucli 
Of course, the tu/ltlc sight need not be uswl There 
ure four other sights on the rear of the rifle un/1 one, 
the i)ecpslkld can lie lun down to lOfl yards Hut tlda^ 
tdwavs takes time, the alining cannot ht done quite so 
(lubklv with tho |>ee]t and nouk imn always manage 
to sot ll liuornstU H/ dec tlu uw of the battleslght 
with tlu 11 / ( om)>ai) V Ing adet/c to Jiitti below the bulla 
eve The rllh used bA tlie United StalcM Army Is eie 
snillallv iiu Instnmunt of prexlslun and j/erintts of 
making lumrale corn (Ilona for the varlouK devlatlnnH 
ot the taillet However this is not the cruder weapon 
used In the hdo war 



O THE average person sulfur 
Is of apparently little alg 
nlflcance He asBoelatea It 
with the hIow Immlng match, the candle 
that Is burnt In sick nwms after ccjntugl 
ous disease's Popular conception has it 
tliut the lord of the nether regions Is a close friend 
of sulfur, using It to herald hU comingH and to fill hU 
domains with Its asphyxiating fumes, as an emblem of 
hla dread personage. A few may know that sulfur is 
on Ingredient of gunpowder, but this Is generally as far 
as common knowledge goes 
Originally practically nil of the native sulfur came 
from the mines In Sicily The abundance of the de- 
posits and the ease of mining made the processes of 
recovering the sulfur very crude and Inefflclent A 
great deni of the sulfur was formerly allowed to go to 
waste, It was actually burnt up during the refining 
operation Today, tho United Slates Ih a leading fa/ tor 
In the sulfur production of the world As far imek as 
1868 It was known that sulfur existed In Loulnlana, 
hurled under quicksands and iiiarnh land The problem 
was to get It to the surface This was solved In mas- 
terly manner by the chemist Fmach, and todav largo 
sulfur deposits In Ivoulslana and Texas ns welt are 
being worked American comiK?tltlon has served to Im 
prove the sulfur extraction processes used in the Sicil- 
ian mines, It has resulted in an Improvement through 
out ttie entire Industry It has made tnisslble the free- 
dom of American chemical enterprise from unstable 
and unreliable foreign economic condltlonR and as a 
whole ha« stabilised the sulfur industry of the world 
SulHir is a peculiar subatance It has a dual. In fact 
a triple, personality It exists In three distinct forms 
and in each case It Is Just sulfur and nothing else, 
although Its physical appearance Is entlreh different 
Thus, for example. In one form It Is crystalline, a 
bright yellow powdery substance In another form It 
Is plastic and amorphous, without any imrtlcular shape 
or form It Is stringy and can be pulled out like a 
rubber band , furthermore, It Is dark colored, at times 
almost black 

Sulfur also behaves peculiarly when It Ih heated At 
first It melts. Then as heat is applied further, It be- 
comes hard again and finally on cimtlnunl ticating It 
ttqueflas once more More heatihg will cause It to dis- 
UU. It Is Jwt this property of sulfur that makes It 
poailble to work the LouIsifluJan and Texan mines 
These deposits are f%t below the surface they were 
located acddeatally In the search for petroleum The 
mining la simple and effective A well la drilled Just 
Ilka 111 driUlng for oil After the casing !s In place, 
two pipes ere lowered. Hot water Is passed down one 
tuH On rescblng JJlio sulfur, which is mixed with 
KTpfOm and other fmlgn substances, the hot water 
meltt the sulfor, coaverUng It Into a liquid The molten 


Sulfur and Its Many Uses 

sulfur Is then forced up the Other tube by means of 
cNJUiprmaal atr Tht im/lten sulfur Is allowed to run 
out in cn< loHurcs built rlj,hl on the open surfuci and 
surround! d with wood/n forms The Nulfur solldlflis In 
u solid mass and Is allow/ d to remain so until ready 
for shlpnient when It Is blasted out and scooikhI up by 
means of bucket hcooi« T'ho sulfur wells are ex 
haosled In time and then Uie tubing Is lifted out, the 
well Is ( loscd and another one is drilled elsewhere on 
the location The sulfur, that Is mined In this way, 

U 099 i»or tent pure cuntnliilng but a few hundredths 
of u percent of mineral oil, i)etroleum, In addlthm to 
truces of other Impurities 

8ulfur l« one of the most Important raw materials 
found in the e//rrb In the/ hcmlcal and allied industries, 
such ns ruliber, food, pninr iDHOctlcide, etc. It plays u 
very esR«itial role more ho than any other /iicmlcal 
clement Ilrst and fortiiuwl of Its uses Is the innnu 
fat Hire of the ‘king of / lieiiih als,’ sulfuric n/Id whose 
(.onMUiiiptlon Ih said to measure the pr/igress of all In 
dustrlal enterprlHc Most i>eople do not reall/a the 
pe< uUur Klgnltl/unct of sulfuih acid, bow mu/h tlidr 
welfare dov>end8 uikju It 

The food that we eat Is fi i tlllze<l with mnterlalK that 
are made with tin aid of ‘/ulfurlc mid th/ (Hes that 
are used to c<dor our fjibrks the gufwdine tl»at drl\<s 
our motor (urs the Jubrlmtlnf, oil that oUh the bearings 
of our machines, the mefnls that are made into various 
articles of udomineni and household utensils surh as 
knives, forks etc, arc all nuid/ with the aid of Kulfurh 
acid The pure wattr that wf drink nuiy bo purl Med 
freed of Its alga? /onHnt through the aid of a produd 
of HulfurU acid copper sulfate Tho add enters Into 
the prw*ess of dy«lng bluuhlng and flnlRhlng of all 
textile fabrics It Is ri‘«iM)nNtl)le f/ir tlu dyTiainltc that 
blasts out our coal for the /< (lulotd that Is mad/ Into 
toilet arttdes, for the niodng picture films that enbr 
tain UH aft/r tin? hard dm s work Is over Tlie n/ld 
Is used to make various products that enter Into ih< 
manufacture of soap glass i)/"rf\imes drugs and mnnv 
other products In fact \m cm scaredv uh« an nrtl/U 
that Is not related to Hulfiiric add in some way H/m/ 

It is not strange that tht add has been /alle/! the 
barometer of business th/ Indicator of the proHp/ritv 
of tho country Tlu lmi>/)rtunee of stilfur more than 
half the prodn/tion of whhh Is einploye/l In making 
sulfuric acid Is thus evld/nt from thin one use of the 
substance 

Hut there are oth< r Imixirtant uses of sulfur as wdl 
For example, the paper on which tho dally Journals 
are printed is made with the aid of sulfur The sulfur 
is utilized In the making of sulfite pnip, which Is made 
up into cheap paper and which Is also used in the 


munufacturt of artlfldal silks, explosives,. 
phiHili ( oii)i>o8ltlons und us u binder In 
making asbestos paj/er and Isjurds l^ur 
tbermore sulfur Is used as Niuli In fiitlllz/rH H U 
added dlroctlv to tlu f/rllll/(.r cotnix>sltlon whldi Ih 
llun mix/sl Into (hi soli llu parti/ ular value of sulfur 
for this pupiH)he 11/ s Jn the fa/ 1 that the buderJa In 
tlie soil diangL It Into sulfurU add in time which tliin 
jiciH ii|H)n tlK oilur Ingre/llents of the PnlUzer prln 
clpullv the phosphates, und makcB thtin available for 
plant food 

It may b< news to the mHjt)rtty of people that sulfur 
la used In the ticatmeui of certain foods which are 
very familiar to Ukiu Urmtlcallv all dried f/KHlt/ are 
«uhje< ted to the action of Nulfur fiimcK Dried apples, 
uprkotH piudiw prun/w an Ir/ated In this manner 
Almonds are bleadi/sl wltti wulfur dioxide which Is the 
gas obtained bv burning sulfur Harlev, figs grape 
Jul/T, hops molnsH/H, iniiras/hlno /berries, ohIh pears, 
I/eanutH ralslnH sugar art a fiw food pniUucIs that 
an treated with this gas during th/ manufacturing 
prms'HS 

Sulfur or n/thcr the fumes fr/aii burning sulfur, are 
utill/Ld in blea(.hlng br/xaii from wtilrb nrooms are 
made cotton, felt feathers, furs hair hoinp for mnk 
Ing roiH-H, Jute tln/n t)a[»er, nittuu for making fur 
nlture straw for making straw tiats wool wicker fur 
nituro willow ware and nianv oth/r products Sulfur 
Is iisod for setting lieavv engJn<s /J\nanios and other 
jdtHcs of imidiimrv on Ihdr foundations This Is 
iiceompIlHlii d h\ iH)urlng th/ uiolien sulfur an/und tho 
tsiUs to oinl)ed them In tli/_ con/ n te A good cement 
can b<_ made from a mt\tur/ of sulfur ami /^m/^it 
which /an h/ us/sl fop si/e/tnl purijos/s where It U 
deslrahh to fli) In /)i)/ Dings and at the same lime take 
iidvanluM of til/ antts/ptic profs riles /if the sulfur 
Sulfur may 1 m‘ add/ tl to tb« v^tii/r used hv /nttle and 
oth/r st/Kk s/> us to kz-op tluni li/ althj It Is used In 
m/H|I( tnat pn i)arall/)ns for tta tnutment of human nil 
to/ niH /ts veil 

Tain Is nr/ /ifUn dlslnf/^eted by means of sulfur 
fumes It lias Uan found that th/ /irdlniirv form of 
tap/i a p!/H/ of i)aper dipix*d In nadftn sulfur, fl/>oa 
not work so w/ U due to the sulfur dripping off m there 
iiss l)«/n de\lsed tho Hiuiple moans o' Itnpregnnflng 
or/llnarv pli)e /I/aners In sulfur )nd using tliese tapt'ra 
for v/rtous puriM)H/*a Thiy /an t>e hung In onskB and 
burr/ Is wltluml any danger of the burning sulfur 
dripping /)fr ITiev may be employe/l to locate leoka 
In anniK/nla lines In rt frigerating and he plants The 
burning snlfur pr/)duc/>s a whlto rj/md wherever the 
ammonia is OHcnplng hlortsts find them useful in 
bleaching violets, orchids and other flowers They are 
very useful f/)r removing spot*/ and stains from linen 
They are used In hospitals as de/KloruntH and fumb 
ganta and by bee^ulfurists In denning the bee-hIVMk 
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The Heavens in April, 1924 

The Astronomer Adds an Extension to the Yard-Stick that He Uses 'on the Skies 


COUULE of months ago, we »p«>ke of the 
ineuMuiement of the dlHtancett of the 
nearer stars By direct luethods of niugo- 
(hiding Ave tan get out to nlsuU a hundred 
light years wUh loh ruhle ocrtalnt> Hv 
' Ntud\lng the motions of the slurs across 
tlic sky, imd utilizing thi" apparent drift prodMec-d bj 
tlie Kun H motion in space, we can find the Q\tniRc dls- 
tamc of groups of stars with a pns Islon of 10 fir iOi>er 
cent, even up to a thousand light j( urs — provhhal ve havt 
good observathms and enough stars to work with 
To imniHiire grtater dlslancos w( must flnfl another 
means — and one of Ute most nfdntiU triumphs of infid 
cm astmnoinv lias bis.n the dt velffpiia nt f>f tla new 
idiotoiuctrlc inethmls of df terndnln,. (lit illstanffs of 
the stars* K we cun find out In an\ reliable wav, how 
bright a star n ilh Is, and mil im uNurc how bright It 
looks, It is a very simple matter tf) figure how fur olT 
It is — and this iia tlmd e\ idi ntly n ik Ik s to the greatest 
dlstuntfs at whUh oni cun ws tin stars at all The 
obvious dltlhulh Is te find soiia tf st. bv 
wlihh \vt cun ph k out stars of some 
definite degrts* of n il lirighlUf hh but 
sevfriil such 1 »hIm an knoWTi 

A v<t\ hniKirtunt one IuisihI t>n cerluln 
details of tlie s|Hslnitii ftinus tlu foimda 
tlon f»f 111* fumoUH spec troHcoplc itk thod 
of \ilnrns and Ids tsdleagm s at Mount 
llwjD Anntlur iismi most f iTi < tlv« 
by Mia])lcj di is lids u|K>n the fact — recog 
nl7f (I long ago bv Miss l^avltt at liar 
vurd — that, among tla vuiUihh stars of 
n c< rtttln tyiie (talUd usually the (_< plield 
variables), then Is a Vfr> clost rflathm 
belwtsn the js rlod and tlie a<tuul brlglit 
ncHS These stars varv In a highly <hai 
acterlstlc iiuinm r— ssmtlnuously ngiilarly 
and i>erlodlially — so tliat they can Is* 

Idcntlttefl with isrtutnty as of this sort 
even If they are so faint that they apisar 
at most, as men* hih t ks on our last photo 
graphs 

Great nmiilHrs fif thtiu an found In 
the Magellanic Clouds — those strange pur 
tides of light like hits bmken Ifsise from 
the Milky Way, which appear In the 
southern heavens nml bear the name of 
the great navigator who first discovered 
them Miss lA*uvltt, Imvtng work<d out 
the i>erlods of a numlicr of the stars In 
the sinnlltr of them < louds found a sin 
gularly precise relation between their 
lieilods and their averagf lulglitneHs— the 
latter Kteudlly diinlnlshlng, from jierlods 
of 100 days to tliose of a day thrmigdi 
some kIx mugmltudes Later work reveals 
the presence of many stars of evui shorter 
IH'ilod down to half a day which are 
Him fulntor, though not uim h so Slmc 
these stars arc all known to be really In 
the cloud and therefore at neaily the 
same distance from us, their real luml 
nosltlea must be In the same proiKirthm 
ns those with which they appear to us to nhlne 

BrightnesseH and Diiitances 

Now a do/cn and more varlahU stars of the CcphelU 
class lie near enough to ua to he visible to the nakc*d 
eye hoi tlu'se we have good proper motions, and we 
can use the drift caused by the suns motion to find 
tlulr dlsluiui It thus apj>eurs that such a star, with 
a period 01 eight dins Is ton the average) about a 
llumsund times us bright us the sun— w hems It follows 
that the filutcst wUh isiiods of half a day or less, 
excxsHl th sun u bundled fold lii brightness, and the 
brlgJitest V Ith fierlods of a hundiid days run up to 
the enormous figure of fiOikX) times the suns light 
Such hug'c ohjists Juiwcvcr, an very ran Having 
tstabllshed this. It Is comes u straightforward matter 
to cahulatG the distance of any variable star of the 
Oepheld tyi>e or of any i luster or group of stara In 
which such varlublen cun la* found 
It was In tills way that Shapley not lied his eiK>cli 
making conclusions regarding the globular cluster* — 
the neurest of which Is 20 0(X1 light years away and 
the remotest more than 200 000 Tlu distances of the 
Magellanic CTotlds, tes) can l>e found Hhnplev estl 


By Professor Henry Norns Russell^ PluD* 

niatefl them at 80,000 light-year* for the Small Cloud, 
and 110,000 for the lAirge, making the diameter of the 
first (XKH) light years and of the second 14,000 
Lnurmous as these distances are, they are qnlte sur 
passed by that of a more recently studied objwt This 
In u very faint cloud of light In the conMiollutlon Saglt 
larlus (in lOh 40 m It A. and -IT degrees declination) 
which Is known ns N O C 6822 since It bears that 
number In the 'New fioneral Catalog of nebulae and 
(luster* Dlwsivertd by Barnard forty years ago this 
object has been recently photographed bv Perrlne at 
Cordotm and Hubble at Mount Wilson, who agree In 
dcVKrlhtng It ns similar to the Magellanic (Touds, 
though much sinatU r imd fainter It U only ten minutes 
nf arc long by five wide (a* against 8V(i degrees for the 
'^niall Magellanic Cloud and 7 degrees for the I*arge), 
nnd its brightest stars are of the magnitude 18 f>, so 
that only Icmg-cxiMiNuro photographs with the most 
iMiwerful Instruments will show them 
Diffuse nelinhu ne found among tlie stars of the 


Magellanic Clouds and also In the new object, though 
In the hit Ur (use they iin* onh of alsmt one-eighth the 
njiparent sire of those In the former If we assume 
Hint the nebulae are really of the same size In the two 
iHses, W( (ouclmle that N G C 0HJ2 U eight times ns 
far off ns the Clouds If we assume that as u whole 
It Is the same size as the Olimds, we arrive at dlHranees 
12 or IT times as great Finally If we assume that the 
brightest stars In the new obj^t are really similar to 
the brlghtc'sf In the i louds we conclude that It* dlo- 
tanc*e is ten tinus us groat GomblnUig these estimate* 
(which are due to Dr Sbapky), we may conclude 
with some confidence that the distance of N O 0 6822 
1* of the order of one million Ught year*. This put* 
It far beyond all ottier known objects, and probably 
clean outside our galactic system , and adds another, 
nnd very st rlklng, chapter to our advandng knowledge 
of the dei)th8 of space 

Th* HesTcns 

The w Inter constellation* ore now lost to view, except 
where 

“Starry Gemini hangs Uke glorloas crowns 
Over Orion s grave low down in the west” 


(TennyHon was always accurate In hi* astronomy,) 
To the northwest we find Auriga, ond on th* north 
Cassiopeia and Oepbeu* — all low down l^yra ha* 
come up in the northeuHt, and Gygnu* Is rising Her* 
cule* 1m in the east, with Ophluchu* below, and Scorpio 
rising In the eoutheaet 

Four great constellation* are grouped around the 
pole Ursa Major to the north (with Ursa Minor and 
Draco beh»w) , Hofite* to the east , Leo to the west Virgo 
to the south. Below the last two Is Hydra, stretching 
from the south nearly to the west, with Gorvns above, 
and Centauro* below— fully visible only in the tropic*. 

The Planet* 

Mercury Is an evening star all this month, and is at 
his greatest eastern elongation on the 16tli, 20 degree* 
from the sun At this time he 1* excellently placed for 
observation, being nine degrees north of the sun, and 
remaining above the horlsson until 6 20 P M More- 
over, he Is then In Arles, remote from any bright stars, 
and looks aliiumt u* bright as Capella, so 
that there should be no mistaking him 
He will be consplcnous in the twilight for 
a week liefore and after the date named, 
but hard to see at the beginning and end 
of the month 

Venus is also an evening star, and also 
in elongation on the 21st, nearly 46 de- 
grees from the sun. No other tdanet U 
ever us consplcnous os she is at time* Uke 
this, which recur every eight yean, when 
she Is simultaneously far away firom the 
sun and as far north of him as she ever 
gets Khe la 26 degrees north of the 
(*elestlal equator and remains In flight un 
til 10 40 P M Being a hundred time* as 
bright as a Unit magnitude star like Aide* 
baran and ten times as bright as Sirius, 
she attracts even the most cssuul glance 
Her light, fulling through a window on a 
white wall or screen, casts a distinct 
shadow nnd she Is easy to see In broad 
dnyllgltt, If one only knows where to look 
for her On the 7th and 8th the moon 
may serve as a guide, but, being more 
than 8 degrees sooth of the planet, as a 
rather poor one. 

Mars is in western quadrature on the 
13th, and Is already as bright as Procycm , 
but he Is so far south, In Sagittarius, that 
he does not rise until 1 80 A. M 
Jupiter Is In Ophlnchos. rising at 11 
P M and crossing the meridian at 8 40 
A. M In the middle of the month, 

Saturn Is In Virgo, and comes to oppo- 
sition on the 10th His rings appear 
more widely open than for some years 
past, and he Is therefore brighter, equal- 
ing Procyon 

Uranus Is In Pisces, and comes to the 
meridian between 8 and 4AM Neptune 
is in liCo, and visible all the evening 
Hie moon Is new at 2 A. M, on the 4th, 
In her first quarter at 6 A, M «n the 12th, full at 9 
A, M on the 19th, and In her last quarter at 11 P U 
on the 2l)th She Is nearest the earth on the 20tb, and 
farthest away on the 8th During the month she passes 
near Uranus on the 2nd, Mercury on the Sch, Venus 
on the 8th Neptune on the 14th, Saturn on the Idtb, 
Jupiter on the 22nd, Mars on the 28th, and Uranus 
again on the 29th. 

Modern Ideas In Old Mexico 

D B. J ^ALTISR FRWRUS of the Boreea of Anierl 
can Ettmology at Washington, hardy perennial ex- 
plorer of the regions of the New World that give 
eyldence* of the antiquity of wetiem clvUUation*, has 
found some picture* on pottery from New Mexico which 
present a distinct comedy aspect These paintings 
would Indicate that the gentle art of gambling with 
dice and keeping track of the state of the game with 
counters tk^rrespondlng rather wdl to the poker chip 
of modem life, was well known tn the pr^storlc south 
west Another aspect of modem dTUlsattan in which 
we appear to have been forestalled by these Indian 
race*, if the evidence of the pottUN brush is to be be- 
lieved, U the dancing chorus girl of ettanty attire, 



Ttro hour* niven ar« In Enstern Standard T1in«. When loeal nunmar tUn« U in aiTMt, thiy 
iruat bn madn one hour later f IS o elork on April ? «te 

NIGHT SKYt APRIL AND MAY 
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Recently Patented Inventions 

a oonxfnienct to our rrfld«r», itw if«l Mupply copien of any patently Unted heriin fo, 17 f«i?i Iht ofp, ioj f,rinttd lo/ntM of patentH imlutlt tt destrypitonH anti 

draictn^f of the ini€ntwn$ diHciostd State Iht paitnt number to innurt rctcipt of the dc*tmd patnit topy 


Pertatning to AanmmticB 

jerLtiKa Macfbuve — Hat iiig propulaioa 
nwonit which may be uHliiod for driving or 
llHlnc on airplane or ueronaudcii] apparatus. 
Patent 14761^ J A Lehnert, Howard^ 

8 D 


Pertmiiiing to Apparel 

COLLAK Stpd Support— The object of 
which hi to prevent the atnd presaing upon 
the thyroid gland Patent 147354)1 A 
Ooldluiopf, 2<X) W 111th 8t, New Vork, 
N T 

Collar Fabtenuiq I>Rvicr — F or aaeodat 
tng a collar with the rear portion of a ahlrt 
neckband Patent 1473460 0 L l^rlabln 

BrUbtn. Ml<4k 

Girtxr OoJfRTRUonoif— Whereby thehtj* 
jery to be gripped by the cloap, can be eaaily 
attachiN) or detached therefrom Patent 
1475d6a 0 W Peteiwon and J P YtneHs 
addreoe Q W Peterson, c/o Poetmaeter 
N y City CSS “Prometbt us ’ ^ 

Hcad awd Socket Fantewkb — F or cloth 1 
log, K> couetmeted that it will remain cloae<l 
WMrtl opened by the wearer Patent 1475ft05 
Bom M* PeU,r«, c/o Petera Broe. Bobber 
Co , 4100 Park Avo , New York, N Y 


C hemical Proccaaea 

l^HOCEgR yOE THE STNTHETIO l^ODOTIOM 
or Alkali — Hntal cyanides Patent 14T2 
408 F Von Blchoasky 1412 San Fer 
nando Blvd , Glendale, Oolif 

Poctrical Devices 

Kutonuo Power Device— I n which a 
onrreut ia generated uitliout any appredabie 
lOMi of power or lighting circuit. Patent 
1471967 W C Hahne 712 S Oharlea St, 
£ngin, 111 

AtXUlARr Moi THPIKOE roB Teucphonem 
— W hensby all sound waves of the voice are 
directed into the moathpiece and external 
Kninds prevented from entering Patent 
1474100 O W Aagaawl 5144 N Albany 
Ai«, Chicago 711 

TUERUOSTATIO S\iTTOH EOR FLAWBOWS — 
Capable of boing aaaoeiated with nn ehctric 
Iron of standard conatrurtion Patent 
H748SS R. V Hotrlck, Box 226 Indiana, 
Pa. 

htETBOD AND APPARATUH FOB t^ONTBOLL- 
IRO SuoAB CEMTMf*uoALB — \nd simllttr do 
vlcea which are electrically operated Patent 
1475121. F H. Jonea, Tulnucu Cuba 

CiROUtT OoNTROLLER— To b« uHcd pat 
ticularly In connection with refrigerating 
apparatoa. Patent 1475313 A (3 Nca 
hard, 617 Hanover Ave , Allentown, Pa 

Tboxxkt — For overhead electric wires, 
wbirii increaMs the area of contact between 
wheel and wire Patent 1478311 J T 
WeUh, Westfield, N J 

Fixturb St7W>oBT — Which will not only 
support an electric lamp but a canopy os 
well Patent 1478606. F B Wooley Box 
112, Manaaqnan, N J 

OONTBOLUtNa AND REOOLATINO St«TEM 
FOR DrNAVoa— Which may be noed m indi 


6— WHAT IS INFRINGEMENT OF A PATENT? 

T he invention covered 1^ a patent is defined by the tiaim or claims 
thereof In order to infringe a patent, the alleged infringing process or 
structare muat fall within the scope of at least one of the claims, that is, 
HOch claim must define the infringcmc^nt h^irthermore th<. latter must em 
body all of the elements or features of the claim arranged and organued as 
specified therein If a single such ckment or feature is wanting there is no 
infringement Any one who without ownership or licenKC makes or uses or sells 
an infringing article violates the patent right Even nuking an infringing de 
vice for one*s personal use only, constitutes an infringement On (he other 
hand, making an Infringing article merely for the purposes of expcnmenla 
tion or improvement is not nccessonly an infringement Infringement of a 
Mtent is always a question of fact Frequently infringement cannot be 
determined on us face and the claim must be interpreted in the light of the 
prior patent and other art as to whether or not it is to be construLd broadly 
or otherwise Frequently a patent which on its face appears to be infringtd, 
when construed so that its place in the art can be determined, is found not 
Co be infringed because it must necessarily be given a narrow construition 
In order to infringe a patent it is not necessary to infringe every claim 
thereof If one claim only is infringed, the right is violated even if (here are 
other claims which are not infringed Infringement is often a question of 
equivalency, that is, the alleged infringing structure may not comprise the 
exact elements or features of the claim, if it includes certain stnicCuruI 
elements which are the mechanical equivalent of those defined in the claim, 
the latter is infringed 


nor t/o I tiU^rNil HoHpitiil Supply to 500 
\ Dearbfirri tSt (Jiuit^o III 

IxitKiNo — bor c'ouphiig tubular 

inoinbirH tOKi Uh r in Mliiii_nient and nuriiotlly 
pKMiitmg diHiimiiM lion Putuir 1471077 
( \ ngt, is.M) \\ HHUburii A\l , tint tgo 111 

Tar M ii Mi»kt\k ^\lluh < an bt iismI in- 
idividuallj or iti rtnnn rlmn witli otberK to 
form a lmtlor\ at 1471<K^t F Rt^gn 

111 c/o <* U HurK<uhugin WriurtlH Bldg, 
Ml not N D 

INDJMDUAI 1 J> ( OVTAlNlLa—Wlmb Is 
li nk proof and in wJiicJt u picot of pit may 
In ri )idil> Piirniil 1 ittt nt 1470763 A J 
J lluhnrds 451") 1 nunild Vvt, t'ld nj,o 1)1 

Mhonmor iJftoKATiNi Dkathku os Him 
' ri VH Maimhaj — V\ b( n )»y a dfaign ma) bo 
f iNiIy appln d w ifli a )>ji(.ki{r(/und of an v 
itilor 1 all lit F A KoJb 65 

I 1 iLli \u Ni nark N ) 

1 Mm Sqi it/i-B— 1 KiMciuHv intciidcfl for 
Ki{tn(riiit. tiiluK (onrtdiiiiik 6 M>tiipus(p l^at 
.nt 14765)4 S f KiIimt )17 V 8dd St, 

I \(n Dirk N \ 

I iltAsi RiN< 'luiANiiv — Mlnrnby the rir 
I ( oiuftri m > of ti Lin b < an b( oiitainHl by 
' iln rfiiduii, of a wall f’uteiit MTtJTaKl C 
j Iloitiniiiiii 755 I’( t( TNon Avc , Jirsty <5ly 


cutniK lamio) mounti'il in guard CHMlngH in ) 
the \iciuity of iHjrsonH superviKiug rbt rim ' 
tem Patent 1475880 M J Rlckcta 12 
Torrens Ud Bruton II 11 1 S \V No 2 
Imnclon Ihiglatid 

IXECTRIC SoLDEBlNO iBoN — 111 wbicb tliL 
bout transmllted to tlu soUoniig point niav 
be rognlatfMl Patent 1478310 F ^ouuk 
r/o Adroit Tool Co, 14 Front St Vm\ 
York N Y 

Implement fob M^tivo — 1» iln form of' 
« peocil having a self-con taifU‘t I ili*ctriea)l\ 
heatofl scoring point Patnt 1455842 W I 
KrllV 035 W Front St Orei*nwoo4l Miv.^ ' 
(See Fig 1 ) 


Of Interest to Farmers 


WicmEB — In wlitch thr wilght of tbi mn 
thine eiinbles the weeder bar to iipioot tin 
weeds Patent 14T2749 G IV Fuirb<jiirn 
R D No 2 Box to Suit Luke i Kv I («b 
Plow — F speeially udapt«l for cotton ud 
tivsHon Patent 1472728 J E MeN.d 

Roleigh T» nn 

IToo Tbouuu— T hat may b« meurid 
against moveiuuU or muy Is ahifted from 
place to pluu for feeding bogM PuTuit 
1478100 M J ilomh Randolph Neb 

Attacjim>nt p<m Disk nABwms— Which 
nil! gage the ib ptli of the cut made by the 
disks and may be attnrbwl to burrows of | 
ordinary oouHtmetion Patent 1475312 

T D Moron, Ibllon Mont 

Drron Dhkjer— I n wldrh the eutring 
depth may bt vurie<i and the dirt comivu) 
to either side of the ditch Patent 1475556 
A Naylor 0/0 M Purdin 41)6 Midford 
Bldg MwJford Oregon 

IBBIOATION DiTCnrB—Whith la ndJuKt 
able for \urying depth and width of cut ainl 
in which the cutting Cflgis arc s<lf«liarp 
eruyl Patent 1 177033 B C 1 buttm 
Mountain Home, Idaho 


CONVLBTIHLI Kll N \Nli (RID - 

(''onstrucled entlrtlv "f O4miot and hImI for 
receiving ami etoriiig « orii or othir grain 
Patuit 1477682 ( V\ Vila non S., 

Walter St Mluupu rriiie N Mi \ iSe( 
IMg 2) 

t nuRN — Adapted to b* manuidb ojar 
iitod, or opirattd b\ iin^i lianl« id jmivm r Put 
nit 1478748 1 A DwiRiNrr liimlsni Okla 

l^BESs -Whuh automutii alh fi edn ma 
rcrlal into a baling 1 bumbi r for nmiing 
bales Purr nr 147H456 ( 1> Mellon 

T iiHtiiie, Tixas 

fVrTif <»rARi) — lornud of npiuid Hup 
[Kirtitig niemb<rti plami om a ditrii whuli 
uin tend til iibutruct tin puKKlll^. iif uitU* 
Patent 147Hf^7 W \ 'iomlniNiin M6 W 
\Ionro( St I boeniv Art/ 

Of General Interest 


Kwrj.orA — ( upnhle of bun*, iivi'il for ( 
Mi iiiiiiig ami rttiiridni, mud mnttir lidnirl 
1176335 N SteroJiiiimr 1901 L.^nr St 
Ujchmond Va 

Safety Ra/ou- I lie purtH <if nlilih muv 
lie readily tleaiuHl without nxorhng pi diM 
awambling Putt 11 1 1 169715 \ s Brcaki v 

iipd C F l*ii tHch c/ii \ S Bn nki 3 c/o 
Fliank Seiimau 476 4lli Vn N( w I ork, 

V Y 

CoiYiiuiDfctt — adupli d for tvp 
iwtB one for laihhiik eop\ in pluci lattiit 
1469740 \ N Woi.dniflF Ilox 1067 Wash 
ington I> ( 

VVAron 1uji>R Ui\( — I nr ntdiKuiB a 
Kmall WHtih mo\eminl in a liirvi luho Pnt 
♦ nt 14607 15 A Tj Steurmn and \ W llnf 
miuin r/o Roy W atch 1 iiw ( n 15 Midden 
I uno Ntw York N V 

Pii^u Ki>« Ice and Hot W vthi Hmjs — 
WJdch miiv b<i ipiiikl^ op»rjiinl to Mfal rliL 
mouth of rbe bug Piiti nt 1471 KU \ 1 mi 


N r 

PiK KtT Fill ( ASE lliMigmd to be CTlf 

lUil in tbi piii ki I tor IiouhIiir a turd intlex 
H\Hii in P Ui III 1476549 H Stiinnieyor, 
1146 Hiirlbtil V\i Detroit Mn b 

Vkiiuciu 1 t ANt—W bit ii nm> bt ur« 1 
for uurd(M»r dfioriitnm miiiut lining itn shHjio 
rtKiirdUKH Ilf tin wnitlnr Pulelit 1470516 
I liiiiin M WiMiiidl iiud Mary M afurLlla, 
1761 \ruloii Rouil ( le\(lnnd Ohio 
I 1 ontaineb JD^nL^— Aiiapud (o )k' «p 
plied to LMinluiinrN holding »jhoe pidish or 
1 l)j( hki Jntinr 1176536 F A l^Hiige 
[( hiriMholm Mix rtn 1 iinado 
I Riel- II HI St 1 1‘OHl Om SoiTNli AmMI 
HfkM -WJiirh UMc> b( i HKd> attuibed to the 
[(ir<liiuir> t\ |M of idiortogrupb born Pateul 
! MdfMHI ( W Ktii n 1520 Filgeuutcr 

' \\i 1 idciigo 111 

j ( t^n 111 si IN — VV hu h uiil grip tht clothe* 
j tind KUMpt lid tin in from Un Iiiu without 
linrihing tlnm into ismtucl latent 1478 , 15.3 
I ( Inrtiiiio lit) IVurJ St HroeiWyti 

N V t Si i ) ) 

\M\i\r AND MFTmm ov Makinc 
S\MK In Miieh mannir that ii may be 
washed with soap and water wUliont injury 
Patint l47H,t4S L Myem 168 F Fulton 

M ( [uxirmiib N V (Sir I'lg 4 ) 

( uNUENHlM lh\s— IR ineuiis of which 
tlic ultra \ mb t ravH in light generated by 
liuhpowir ItimpK mii\ Ih iieiitndizod Put 
( nr 1470512 M I 'Proniba c/o Pnra 
mount Lmiim l o 1<i ( lifforsl St Providence 

U 1 

Nau Iti ttfit With mnmiH for removably 
UKh(M.intiiik tla i liniiMtiR with the hiiffor 
proiN r 1 ati nt 1170H57 J Roihi c/o Co 
I nmbia Mniiuure Mfg ( o 4600 Park Ave, 
Bronx N V 

PiKKFT MmuiNi UeorPTAcrE — Bajie 
f Hilly udaptisl for iiirning a small mmiber 
(»f ilnM( H of midimin I'ateiit 1476547 H 
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A SchUUnit, 10404 U4tli Sb, RI(^moiid 
Hin L I.N I 

SAiTn'T Gnfelope — W hich cnnnot be 
opened without bclns; inutllated Patent 
147(^715 G r>odtney, HaUey St*, 
Brooklyn, N Y 

SArETT PoRTARLE ScAVTou) — For xiBe by 
puUitera eurrHiittra and othern doini; work 
requiring a plntform l*Htent 1471 S04 I 
F Youuk IBtS E 5«d St, tio« Aneelea, Otl 
Micthou or Making AfinnoiAr FixiwKRfl 
— WJdch shall bt an exact reptwluction of 
tbo natural flower Patent 1470009 M B 
Greene, The IJoracHtead, Yarmouth port, 
Maw 

SiKTKB Top fob Oontainebs — M ore par 
ttcularly for powder can* or the like Pat 
out 147im L A Wcgoimar, 3^ 83d St, 
Brooklyn N Y 

Pwu LtTBK — T>eBigned to attract so callotl 
same fiah, and to effect economy in the iise 
of bait Patent 147<)H4J Jl T Ilyams, lat 
State Bunk Bldg DeKulb, Thus 

TonJcr AbticLK— B hich affonls fncilJHen 
for removably bolding a liiwtkk or the like 
Patent 1470004 J B Musou, Jr. 308 
Stahlman Bldg , NRihvjllo, Toun 

HaJBPIN — W hich uutomatically locks It 
naif in the hair Patent 1471012 F V 
Koaaika and K. Stepkah c/o F V Kuaatka, 
2241 S tSOth St, Cieiro, 111 

y^uiT BABKrr— With movable handle so 
that u number of baskets may bo ncateil for 
shipment Patent 1471053 P J P Gulla 
gber, Box 446, Marlboro, N Y 

Mitthop anu Apparatub roB thk Bb- 
DconoN or iMPtTBmcM Contaminating 
MotTBN MrrAij4— By fllttrlng the molten 
metal through molten slug und oindora. Pat 
ent 1472000 L. lones, 928 Wheeling Avo , 
Munda, Ind 

Hr AT A NO Cold Insulating Ueoeptacue 
AND Apparatus roa Hupportino and Pin 
isHiNti Tnr SAMk— In which a vacuum 
■diomlM r Ih senleH in a novel manner Pat 
ent 1472t»19 T K Hitch, 813 Sycamore 
Ate, ClocUinati, Ohio 

MATtin ( ABE — For book matches in the 
coMT is provided a slot which registers 
with the Hcrutching surfuce Patent 1471012 
J Oppenheim, c/o Ouaco Import Co , 384 
Broadway, New York 
Catch Basin— For sewer traps which will 
prevent Bollda fnjm entering the sewer Pat 
ent 1471810 J U BausUiard, 1025 Hoi 
land St Erie Pa 

Fly nooK— With means for effecting «n 
4lufement with a fish line Patent 1471950 
r P Halferty, 314 F. Pike St, Seattle, 
Wash 

Fiuno System — T ii which any card may 
be instantly removed Patent 1472020 
W H Holmes, Central Blvd , Mount Ver 
non, N Y 

Cooking I^tenbil— F or frying oysters or 
French frlo<l potatoes Patent 1472206 
A H Brunner, Cottage Cafe, Carbondale 
111 

Abticlb Suoino Dbviob— W hich affords 
foolHtlos for slicing bread to a uniform 
thickness Patent 14722219 0 N Hoff 

man 1661 So State St, Syracuse, N Y 
Oil ob Gas Weil Casino — F or sealing! 
the annular space around the tubing Patent j 
1472566 B V Crowell, Box 1470. Station 
O, Los Angeles, Calif 

AiwusTAinjc DooBHTEp^Which will effect 
the stopping of the door at predetermined 
points. Patent 1472631 O T Morris, 1180 | 
So Higgins Ave Missoula, Mont ; 

Hobr Kkkl — I n which the nosale is car ! 
riod by the device and is itwvnhle to any j 
imlnt within tV length of the hose Patent 
1472747 T A Crocker, 608 So Elm St 
Kankakee, Til 

Tebtino and Safety Device toe Traps— 
Permitting a limiUnl movement of the traps 
toward Its closed position for setting the 
trigger Patent 14726tW. T Ij Munroe I 
219 New Boston Rd , Fall River, Mass 
Automatio Pontbol fob IViNDow Shames 
— W hhh canws the shade to be lowered In 
rainy weather Patent 147J703 R WaJser, 
122 Franklin St T^nion HUl, N J 
OONCRETE BTjOTK rONBTRUCnON— WTllcb 
permits of flrmly locking the blocks together 
In a almpla and quick manner Patent 
14T2680 M Rofflno. 84 Charles St, New 
York, N Y 

HENTirRoNP— For more clearly hearing 
music recorded by a talking machine. Pat 
cut 1472214 J W GoAihe, Anderson, Tcnn 
PoLPiNO CioNTAIwnr^ Adapted to con 
\eniently accommodate both hair nets and 
hair pins. Patent 1472766 A Ij. HawMi 


c/o Empire Notion Co, 72 Madison Ave., 
New York, N Y 

BirnoiaB ALAVu—^Adapted for use in con 
nection with containers each as safes. Pat 
ent 1472750 J F and F C Oorman, 1889 
University Ave., Bronx, N Y 
Clotiteotinb Bracket — ^To bo swung ex- 
teriorly of a window when iu use Patent 
1172705 R. Wardhaugb, c/o Mrs Murry, 
2441 Coney Is Avo, Brooklyn, N Y 
Casting Rod— For automaticully idioot 
Ing H projectile carrying a line, hook and 
bait to n desired dUtnnee Patent 1473607 
I C A Obemiaier, Box 442, Lompoc Calif 
j ( 'i>osuBE FOR Bottle — Which will securely 
close the bottle or vial, yet prestnt an at 
troctlve appearance Patent 1473640 (’ L 
flernanlo, c/o Floral Products Co , 301 W 
125th St, Now York, N Y 
Foidino Cross — C/omprisIng a hollow bass 
acting as a container, the whole making a 
Nmull package Patent 1478630 H T 
Wulmw. 448 W 35th St. New York, N X. 

Goi r Puttihg Box — By meana of whidi 
persons may train themselves to put ac- 
Cl irately both for direction und force Pafc* 
cut 1478061. A B Scott, Fairmont, W« Ytu 
Film DanNo Apparatus— W hereby ma- 
terial such as motion picture film can be 
efficiently dried in a short time Patent 
1473542 G L Chanter and A L Adatte, 
c/o Pnthe Exchange, 1 Congress St, Jersey 
City, N J 

Roujcs Curtain Grinding and Iaickinq 
Device — For preventing anv flapping of 
porch curtains or the like Patent 1473617 
W M Richards, 222 E 69th St, Chicago, 
HI 

Atuobpherio Compound roa Divers U«e 
— By means of which the period of work 
under water can be increased Patent 
1473887 0 J Cook, 33 B Street, N W, 

Washington, D 0 

CoupLiNO — For attadiing a hose or tbe 
like to faucets of varying sises. Patent 
1473637 H Bailey, 2307 Morris Avo, New 
York, N Y 

CHERar AND Confection Centtr Dr- 
FGHITINQ Apparatcb — By means of whioh a 
mimber of operators may be dispensed with 
in the laying of cherries nuts, etc Patent 
1473458 T Bosshnrd, St Albans, Quocna 
Co, N Y 

SoUNP Clabifier — ^For the projection of 
sound waves such as occur in talking ma 
chines Patent 1473560 C W Johnson, 

I Box 50 Oenl P O New York, N Y 

Indioatob — Which is capable of wide use, 
but particularly for displaying prices at gaao- 
, line statlont. Patent 14734T2 J F Dodd, 
JC7 Lincoln Ave., Delaware. Ohio 
j Sheet or Music— Whldi may be read by 
persons anfamiliar with the theory and tech- 
nique of music. Patent 1478495 F R, 
Miller, 2920A Jackson St, San Frandsco, 
Calif 

IXkjr and Frame Con«tbuotioN— For tha 
oven of a stove, which will swing anio 
matlenlly to closed or open position Patent 
1473978 R, Schroalo, c/o Belleville Stova 
A Range Co , Belleville, HI 

OuxQ — By means of which oil cups at afi 
elevated point may be convenlonGy lubri 
rated Patent 1473852 L S Harrell. 638 
Middle Bt, Baton Rouge, La 
Calculator— Which will enable the naer 
to ascertain the board feet In a given num 
her of pieces of lumber Patent 1473948. 
A L Bock, c/o Orlando Novelty Works, 
Orlando, Fla 

Water Closet Valve— By whl* a por- 
tion, or the dntire contents of a tank may 
be drained at will Patent 1474288 H A. 
Rath, 141 Jefferson \\c, Bllaabeth N J 
Humidor— For preserving the aroma Of 
cigars in axt ordinary cigar box Patent 
1474264. J. Oerstle, 615 W 167th St 
Aptm 7, New York, N Y 
Alarm Clock Release for Phono- 
OBAPHH— Which when the alarm goes off, 
will permit the iihonograph to play and 
wake the sleeper Patent 1474240 L, 
Grane, c/o Fine 1670 Boston Rd , Bronx,! 
NY 

Fruit Drifji— Intended for domesdo uMl 
over an ordinary cook stove or suitable, 
heater Patent 1474687 J B Raby Jr, I 
XL 6, Box 4A York. Pa. | 

Fountain Brubh— B aob as are used tor 
dispensing paste Patent 1476116. H H. 
Harvey, 831 Market St, Lewisburg. Pa. 

Vapor Bath— Indndlng a reat supported 
In a bath tub and a oanw dispos^ over 
the tame. Patent 147600L J Thomas, 
Aberdoon, Wastu 


SerroRT roil Alarm Olooke— W hich lends 
to the clock an ornamental appaaranea. Pat- 
ent 1476137 J Oppenhelm, 404 W l46ch 
St., New York. N Y 

Hair Net Contains— To which a hair 
not may be packed without being orosbed or 
wrinkled Patent 1476180 H. Manor, c/o 
Boidner A Hitxigrnth. 1140 Broadway, New 
York, N Y 

Lady s Safety Pocketbook — With meafls 
for preM nting the opening of the same with 
out detection Patent 1475132 T L 
Monaghan, 10 M 101st St., New York, N X 
BY-ttbap — Which ttutomatlcaUy traps and 
collects the flies into a suitable receptacle 
Patent 1475005 H Van Hoes, Hotel Manio. 
Trenton, N J 

Shaving Mug — With means for maintain 
ing the contents in a heated condition Pat 
ent 1476006 B D Van Horten, Throe 
Forks, Mont 

Lifeboat Rkucabe— Which may be oper- 
from the boat with which the tame la 
associated Patent 1476617 S H. Allbin, 
c/o Mayer Life Boat Co , 411 Haller Bldg , 
Seattle, Wash 

Flush Tank— T hat does away widi float- 
ing lift vah en, wires and rubber balls Pat 
ent 1476841 D McNeill, Huntington, 
W Vo, 

Window SoAFroLD — That may be set up 
and collapaod quickly and adjusted to dif 
torent sise wln^wa Patent 1476780 0 R, 
Badnl, 646 Roosevelt Avo, Gateret, N J 
Implement fob Cleaning Teeth — 
Formed by utillxlng the handle of the brush 
as a holder for a dental floss or gause. Pat 
out 1476789 T A Buckley, 680 Nostrand 
Ave , Brooklyn, N Y 
House NumSicb and Step Illuminator— 
Which effectually displays the number and 
Uluminatcs the steps after dark. Patent 
147686a C P Peterson, 1726 B. 4th St , 
Brooklyn, N Y 

Sanitary Belt — C'oroprising a girdlowith 
detachable tabs, and meauB for removing the 
tabs and the napkin Patent 1476896 J 
Stein c/o Oflmux Rubber Co , 620 Broad 
way. New York, N Y 
Securing Device— Designed for fastening 
o plurnlity of pieces of leather metal or 
other material Patent 1475827 L J 
Hogarty, 6 Beekman St, Now York N Y 
Vecftahtb Grater — Which may be 
mounted on a suitable reci^ptHcle, for receh 
ing the grated vegetable Patent 1476839 
L licitman, P O Box 200, Mount Vernon 
N Y 

Reminder Signal — For imparting to the 
owner recollection of an intended action 
Patent 1475780 H L Beach, EWsbursiDg 
Office, TJ S Naval Sution, Carlle, Philip 
pines. 

Method or preserving Eggs— W hich in 
no way effects the edibility, or require* spe 
cUI conditions for storage Patent 1475804 
E. Du Bois ond H I Jones o/o Dept of 
Ofaomistry. Okla . A A M College, StiU 
water, Okla 

Hmbbella Stand — So constructed as to 
provide a separate compartment for each 
umbrella Patent 1476609 G De Witt, 6 
John St, GloversviUe, N Y 
Index File — Particularly adapted foruse, 
such as would be suitable fur salesmen, etc 
Patent 1476662 R J Welnacht, 366 Am 
sterdam A\e, New York, N Y 
Cigarette Appliance— For manually roB 
ing cigurottes, and also forming a receptacle 
tor the tobacco and papers. Patent 1476662 
M, M Shore. 681 F^. 188th St, Now York. 
N Y 

Eduoational Apparatus — Which will 
materially assist students to rlsualtee the 
geographic location of places Patent 1476, 
671. 7 S Crtt. 606 mu. Oak St. Hooa 
ton, Texas. 

Key Hoijhcb— W hich Is provided with a 
plate to which n plurality of key holding ele^ 
inents ore attached Patent 1476642. D L 
Heitor, 100 6lh Ave., New York, N X 
Pouring Spout— F or pouring milk or 
other liquids from tin or other oans Patent 
1476988. V Dien, c/o Lewis Oil Co, R.B* 
No 2, Bracken ridge, Texas 

Mops— H aving a cleaning element whidi 
may be detached for renewal, or may be ad- 
Josied Patent 1470518. W H Zachr/, 
<j/o Atlanta Variety Works, St Charles, 
Lakeviow and Greenwood Ave , Atlanta, Go. 

Mop— W ith means tor adjustment for pro- 
venting the free mrlDgltig of the head Pat . 
ent 14768)7 W H, l&oehry, c/o AttanCft^ 
Variety Worko, fit. ^artooi Lekeriew and 
Greenwood Ave., AGante* Go. 


Mnsoo or BRnotfHa oa BnmiDt Amto 
BAtR-Tnr Bakm— B y annealing and ooM 
rolling the pieces^ to elongate them whtte 
malutau4nf their width. Patent 1476846. 
B. Margoliuo, Box 78 Weet Bnd Annex, 
RicbmodA Vo. 

DgNTAL Thread Holud — Bspediany 
adapted for uoe In cleaning one'a teeth with 
dental floea. Patent 1476686^ G C Oooke, 
Morton's Gap, Ky 

Braokxt for Mouirruro PULUcra— Upon 
which a pulley may be rotatably carried, and 
ubifted for Ughteulng the cable Patent 
147r229 G R. Northrop, c/o W H.H«yos, 
1st NatL Bank Bldg, Laramie, Wyo 
Smoking Fite — In which the amoks Is 
cooled and purified before reschiifg the 
smoker's mouth Patent 1477029 A G 
Blomster, Amidon, N D 
Gun Sight — By means of which the 
proper elevation of the musole may be toand 
with both eyes open. Patent 1476884 B. B. 
Gregory, 4SS 6th Ave,, New Xork, N X 
pRiNTKR'e Obaok — ^By means of which a 
tyi>e form can be quickly and accurately oen 
tered. Patent 1477646. A. C. Evana, 881 
W Gold St , Butte, Mont 
Self-Bervioe Store— In which customers 
can readily select and serve themselvea with 
the various commodities. Patent 1477492. 
M R. Hutchison, o/o Munn, Anderson A 
Mann, Woolworth Bldg , New Xork, N X 
noRSEHHOE — Of combined rubber and 
metal, the rubber being anchored by key 
members. Patent 1477007 F 0 Robert- 
son and P P Rooney, c/o F J Nelson, 
Hornell, N Y 

Sewer Basin Head— Inriudlng a main 
body section and a curb section which may 
be detached Piitont 1477436 J J Fagan, 
Coles and 14th St , Jersey City, N J 
Tobacxx> Container — For the reception 
of leaf tobacco, the entire contents of which 
may be exposed without removing the samo. 
Patent 1477106 T R Brumfield, 402 No 
Union Bt, Damille, Vs 
iNftKoiTBooF Portal Oonbtructiok — By 
menns of which Insects are precluded from 
passing from the outside to the inside of a 
buildl»K Patent 1477497 M. B. Hutebi 
son, c/o Munn, Aiulcrson A Muon, Wool- 
worth Bldg New York, N Y 
Ott Well Pack kb— F or preventing any 
fluid detrimental to the wefl from flowing 
through the easing Patent 1476727 J S 
Qnigg c/o Btar Machine B^orks, Box 26, 
Dewey, Okla 

Printing Frame— For use by photog 
rapbers, adapted for printing by srtlflcinl or 
natural light Patent 1478217 D W Gray, 
181 H 6th St, Los Angeles, Oal 
Belting — Which will not stretch, unravel 
or pull out from the splicing Patent 
1477707 W S Langford, c/o Mt Vernon 
Belting Co, Baltimore, Md. 


Packing Ouidr for Fruit and Veoe 
table CViNTAiNERG— For use where it is es- 
sential that joatUng is prevented In tranait 
Patent 1477542 G L Comloasy, 408 Pro- 
duce ExchaoKe Bldg, Toledo, Ohio 
Sanitary Cuspidor— For use in house- 
holds, hospitals, and public places Patent 
1477006 S Rianda, R. a No 6, Box lOB, 
Watsonville, Cal 


Belt Attaohmewt— P roviding a simple 
means whereby a pencil may be csrHed on 
one's belt Patent 1477661 a A. Fva, 609 
Henderson St, Austin, Texas. 


Indicator for Cameras— W bldi indludfis 
mechanism for preienting a double exposure 
Patent 1478318 B, M Woodworth, 846 So 
Goodman St, Rochester, N X 
UNirERAAL JoiN'T^-Construetod as to per- 
mit a ready anuoupUng when moved to ab- 
normal position Potent 1478324. A Dina, 
101 Jefferson St, Woodbridga, N J 
VBNTiLAToa — Especially designed to pre- 
vent ths formation of steam on show win 
dowa. Patent 1478312 A. Wenger, 482 
Broadway, Bayonne, N J 


iBoniNo TAWj^-Whlch may bo toldod 
into compact form when not in use. Patent 
1478001 B. L Golden, o/o Am. Wooden 
ware Co., Manistee, 

Tap DEnoB ior Wo<mu Basrelr— P ar- 
doularly opplleable to barrels containing 
malt oyrttp, riiMxwe, vegetable cooldiig oils, 
etc. Patent 1478^18. W Rapp, e/o Vni 
versol Rag A Carpet Cleanlog Oo^ 449 Cen^ 
tr^ Avo., Newark, N ^ 

Cua»ufo Olotb— W hl<A can be afteo- 
tlvely attached to either hand, without toebyr 
the are« of the ribtb Rateat 147^47. 
RttMthatafi 71 FrimhUn Sfc, New Xork, 
N. X 



AnOL, 1924 


SCIENTIFIC AMERICAN 


288 



CuOy rMMrabK tMUl i*w«d ■ 
'' W R Jsyirt 


ft# I _ 

li«»4K tlM of 



Flf I, OUw*«attlnf frame for mne in hnri 
■enUl »r vertical p««ltlon dcelsnad by M. U 
R« J and Lm Shaw 



FI# 7 J P Lane*! fa* etov# on which the 
ftame U centroDail throach openlnft in liie 
combution tnbea 



FI# 8 MachanUm for the aperation of 
vuvea wIHuMit the aw of projectln# * 
developed by A« G Bertraae 


Huducb — F or U(Pe In the n«t iffatlon of 
sorew propelled vewels. Patent 1478&28 
J J Toner, *JSO W 142<1 St., New York, 

N y 

Pboccss f«B Makiko Meat Cahikos — 
tVhtch will not contain any sutwtanoe In 
Jnrioua Co the health or develop any diemical 
notion* Patent 147^)68. 0 S Lcn# and 

H M Cohen, c/o Jopp. 600 W 13&th St., 
New York. N Y 

WWDOW Coif§T»UCTrow—By meana of 
which a peraon may clean boBi side* of a 
window from within the room Patent 
147S922 H. J Smith, 006 K d5th St, 
Brooklyn, N Y 

Mop HrAO — Formed from metal Jaw*, at 
taohed to rotate from the mop handle Pet 
ent 1476389 W H Jayne. 414 K 23d St, 
New York N Y (See Fig 6 ) 

OLAaa CtrmNO Fbaue — W hich may be 
naed npon a table or in a vertical poaidoii 
Patent 1479746. M L, R J and A h 
Shaw, Corinne, Utah (See Fig 6 ) 

Belt — F or carrying bait, loaders a knife, 
and other neccaaarv articles for use in flsh 
log Patent 1478497 It W Welch, Kelso, 
Waalu 

Eoa Boitia—Which may be set to time 
eggi and raise them when boiled Patent 
1478039 It J Cavllla, 1124 K 170th St, 
Bron*, N Y 

Rapid Towel HAPfOKm— ^ ith spring Jaws 
for holding the towel oomir Patent 1478 
911 F Philippe, Sr, Box 8, South (^harlo# 
ton W Va, 

Evforubc MKTBt — For indicating the 
proper duration of photographic exposures 
Patent 1478966. B Harrold, Lotonia, Ohio 

PnoOKSS OF PREPABIKG PRV AMP SOLUIUJ: 
iCxTBAOT OF Roasted Comor— Which con 
tains without appreciable loss the total sol 
ublfl prindpala of the coffee Patent 1478 
940 A Ohalas, 14 Rue Angelique Verien, 
Neullly, France. 

UFtT DBUCB — For drying matoriaU which 
ha\e been flubjccted to a coating operation, 
such M wall paper Patent 1478986 L B 
Case, c/o Standard Wall Paper Oo , Hudson 
FalU, N Y 


H*rdwar« and Tools 


Lock two Dmcr for Pli oa — Designed 
for use With greuMc plugs and oil cup covers 
Patent 1474289 <3 S ( oIHiis, (176 N Altiiu 

St hlLadxilh, Pa 

Oil Well Tool — F or retno\{ng brukin 
pieces of steel or tin likf from tin bottom 
of a Hell Patent H75460, \\ P Scnmpdi 
Box 764, IToald ton, Okla 

Wrkmou — A tlapted for use ua a twin 
wrench in connectlri(, arctlonnl drill stems 
used in wells Pnt<nt 1176^1 O h and 
P L laj Bus e/o Bus Roturj 1 ool 
Works, EU'ctrn Texns 
LATnE^ — Kspeciidlv udapted for use in rc 
facing the vuhes of intcrnnl couibiistioii eu 
gims Patent 1477102 N F BraRaexhin, 
c/o \ F Indrieri \ny Gary Ind 
Tool Holdeb — W ith incuns for adjusting 
the cutting tool uri a luthe Patent 1476067 
S A lioe, Hudson Fnlls N 1 

Dairr.— WTiieh is eHis'ciailv nduptisl for 
cutting metal The lineutor has ls*en granted 
two patents of a similar nntnn Patents 
1476628 and 1476624 F H ^^llto^, c/o 
Branseombe it ONciIl Deer Lodge Sl<»nt 


Heating and Lighting 

Foi i APNiBLr Stove — Lspeciaifv odnpti d 
for use in camping occupying hut small 
space when packed for truiiHportation Pat 
ent 1478623 N U Hnnth c/o Smirli s 
Garage Spring Vnllov III 

Oil litiKMER— W huh is adapted to lient o 
fiirnuco and nhuli operates nnisotcaslv Pat 
ent 147V»11 J V Pearwm 267 F Dela 
ware Place Chicago, III 

Gan Stove — Designcit for use as a heater 
tiu flame tulng controlled by opening* in the 
combustion tubes Patent 1477606 7 I 

Lane 171 Clinton St, New York N Y 
(See Fig 7 ) 

In NITER FOR OaSEOVH FUEI BtIRNERR — 
Adapted to operate in connection with an 
electric lamp s<>rket Patent 1470725 H C 
l^ope and J H Fleldhouw address ft B 
Smith, 626 Bryson Blk Ia)* Angeles Oal 
Water Ffrd wjr Steam Boiij;r 8— For 
embodiment in a healing systnin for rt 
turning the water of condtUBBtlon Patent 
1477472 W A Whitmore Nelsonvilk 
Ohio 


Raks— Iq which the clearing of the tine* 
by hand i« done away with Patent 1471064 
^ B Lena, Luveme, Minn 


RKHKATINO DTVIOB fob SOLDEBlNa iBONS 
— ^Wbiesh can be aafely moved in any direc- 
tion, and which indude* a combnatlon 
chamber Patent 1472720 J E Malivort, 
11 Rue du Telegrapbe, ParU, France 
lo* CUKJku DiFPEB— Requiring but slight 
mnecular exertion in Its operation for ^s 
ponalng portions of the crenm Patent 

1472688. W R, Ripley Sherman, Oalit 
MrrAii WoRKTira Toot— That will ream 
two or more holes in aocurate alinemont. 
Patent 14TS246 F P Miller, c/o Mc- 
Groaky Tool Oorp., Meadvllle, Pa. 

Rttit — H aving a apHt shank, for um In 
wnneetlng thin metal platea. Patent 
1478187 N Zlerten, S4 Adam* St, Albany, 


WtteRT*n flcBAmi— So constructed a* to 
be parttenUriy uaeful In cleaning heavily 
OOEted nrfBCta. Patent 1478646. W Eler- 
ahhn, IW frttltott Bt, Brooklyn, N T 
BM4Xik**-:Wlilelt la so oonatmetod that the 
«TOg i$ dMdntatBsd for a long period, 
m* riitoeth hdla produced, Patoit 1476311 
Vto UoOmky Tool Oo^ Maad 


Ma chin es and _ 

f\>UNTEB Moidino MaCHINF'— For form 
ing artiejea, such a* the counter* of footwmr 
from flat blanks Patent 1471261 S J 
Heath, e/o Fndloott Johnson Co Johnsou 
City, N Y 

Toaster— Adapteii for use in jilaces 
where largo quantitieii of toasted bread are 
noceaeary Patent 1471275 E J Monouse, 
108 W 22il St , New York, N Y 

Hevolvinq Shutter for Moving PuTtruE 
Projecting Maciiinf— Whicb increoKPH the 
amount of light reaching the screen and dim 
iuatee the flicker Patent 1471031 O 
Johnaton, 208 No Lauret St , Richmond Va. 

Fluid Pressure laqum Pumping I>evice 
—P rimarily dwilgnwl for pumping water out 
of mine*. Patent 1470073 W J Jlanoock, 
Idaho Springs, Colo 

PlOTUBK ATTACaMENT FOR TaI KINO MA 
OHT NEB— Whereby a picture may bo repro- 
duced at or near the sound amplifier Patent 
1468547 R A Hummel, 5(J7 Ryereon Ave 
Woodridge, N J 

Machinr for Cerrma and STBipriNO 
Game— W hlrii will oat the atonding cane re 
move the beads, and strip the atalk. Patent 
1468196 F S Ourhdo, e/o H. M Amorca, 
e/o Pan Am, Union, Washington, D 0. 


<. LOTH Makking Dmicf — B y nuuns of 
which a phirulity uf luyorH of i loth may bo 
markcxi in one oiierntion Patent 1466164 
H Webber, 612 Saratoga Ave, Brooklyn 

N y 

Belt ( rmNo and 'Primming Malhink 
—Which will cut or trim a l>elt Htrap or the 
like Patent 11601 6*1 J T liaviaon, 4tj 
Holland Avc , Btutbehl Maos 
Loti BlaTEB and Mix-LB — hot beating 
eggs, coatings frustings cnkG-<ioiigh! or may 
onualse Patent 1466626 A W Minney 
2330 Glenami Place l>en\er ( olo 

Reversing Mi-vCUANiau fob Bccurocat 
/NO Mkmbfiis- For rtversing tlie direi tlon 
of a reciprocating member at prisletermiiied 
l>oii)t* Mong it* line of travel Patent 
1468806. A\iu Barker 6008 86 ih St, Port 
land, Ore 

Fan— ‘W ith mochnniflin for effecting the 
oAcillation and to vary the length of thr art 
Patent 14(J6600 M M Olasiwr GlasHer 
Mfg ( o Pxcluingt niul Preolean Su , 
Lharleaton S (’ 

Tensioning Dfvicf Ff>B f loth Folding 
MauDINFs— T o facilitate the folding of cloth 
iijion a cutting table Patent 14(i9728 VV 
P licvy, Spreckrl CnUf 
Flowing Device fob Oil Wklln— W hich 
may be readily adjustwl fiir nat under u 
variety of comUtioiiB Patent 147(K>53 A 
Boynton, lfi(K) Sun Pedro Avo, Sun An 
tonio Texas 

Grinding Bab— F or uhc in connection 
with lathes and other suitable machinery 
Patent 1470164 T tt HaJtermuu Box 
2212 DeSuto Sta, MempljU T* nn 
PORTABLF Grinding Machini — I spec i ally 
adapted for grinding the cyhndi rs of engines 
Patent 1471412 H W OpM Cuero, Texas 
Cable LuiiBitATiNG Device — F or Inbrl 
eating cable during movement Patent 
1471683 A 8 Anderai n c/o AmUrsen 
Drwlging Oo West Pnlm Bencli Fin 
Coke Drawing Mai kinf— F or taking 
coke out of the beehive ovius and conven 
icntly piling the coke Patent 1472730 R 
D Martin 718 Ist National Bank Bldg , 
Fort Smith Ark 

Combined Pressure Regulating and 
Governing Apparatus — Adnptetl to control 
a fluid under pressure Patent 1472662 
J P Metxger, c/o The lietdie Co Lynd 
hurst, N J 

Combi N i-3) hlloo Candling and Assem 
BUNG Dkvict— B y means of which a plur 
ulity of eggs may be candlo<l and deposiUd 
into the case Patent 1472673 W G 
Ueagau, Lebanon, Xnd 

CLUTcn — Of the ring expanding typo 
whidi makeu use of centrifugal force in 
Coctlng engagement Patent 1472710 \ H 

W llson, 1118 So Honio Avo Oak Park IIL 
Cream Separator— W hen bv tin rubness 
of the cream may bi readily regain O-il Pat 
ont 1472086 P C Philip, Bow Ins Minn 
OiTXAPHimi* fttKKFT— \(loi)ted for use in 
removing various objects from wells Patent 
1472714 r H Brown i /o Brown Welding 
A Machtno Co Breckenrldge, Texas 

Fare rvOiJ.rxrrTNo Dfviob — F or n*c In 
one man strcit car operuUng systems Pat 
ent 1472937 T W Pope, 1632 McLemore 
Avo,, Memphi* Tonn 

Multiple Mitering ATTAouuFNT—For 
mitoring machinoa, whereby a number of 
printora* rule* may be mitered at the »amo 
time. Patent 1473621 H B Rubin 972 
Sherman Ave, Bronx, N Y 
Automatio Stop for Talking Machines 
— W hich wiU operate when the Bound box 


has been moved to an inoperative potltion 
Patent 147dr>6,3 K Nnlbantlun, 26 East 
Klngfbridge lid Bronx N 1 
( aiNDiNu \lAcniNK — For grinding and 
drt sRing the surface of metal part* Patent 
1 <74 121 P Dt Mottin c/o Miinn Andcr 
son A Munn Woolworth Bldg New York, 
N Y 

B IRE Bindini Device — F or use in bind 
mg rubber Imso to a p{{ie or fastening mop 
In ad Patent 1474266 D Kenner, 8304 
Fig St , New OrleaiiB, La 
ArwiTSTAniF l*i.ATFoaM — ITiat may be 
used to rniKc and lower work to a oou 
voniefit height Patent 1474240 J Fer- 
raro P O Ilox 254, Angels (^nmp, Calif 
CENTRlFUOAr i*UMi — Which requires tub 
sCanliuIly th< same amount of power to 
drive it at varying h( ads I'utent 1473904. 
B l>ow(l, c/o Dayton Dowd tk) Quincy, 
HI 

Ktcvatob roK St viRWAVS— Adapted to be 
itiNtuUod on anv ordinary stairway and not 
obatruet its regular noc Patent 1473813 
r C CrispLii 7U8 No 17th Sr, Harrisburg, 
Pa 

Stitch B itFEi fur Knitting Machine* 
— 'Pho use of w hich permits of the formation 
of larger loops latent 1176646 J Bloom, 
4014 Park Ave N. w York N Y 
PwitEss \ND Means fgb Plucking Poul- 
try— W hich U ftdapte<l to remove all of the 
feathers frf»m n fowl in a single operation 
Patent 14747Cf2 (J W Atkinson r5nor«ld, 
Idaho 

Savd Buckft — F or removing sand rock, 
or loo^M obstructions from a well caring 
Patent 1474707 M L Crowl lOOfi E, Or- 
mau Ave Piublo Colo 

Diwpevning Devke— W hich may be 
readily ehonged from a * payer ’ to a 
changer without altering the oiwratlng 
meobnniHm Patent 1476686 W 0 King, 
1160 No Blvd Onk Park HI 
Stop Motion fob Sfinn/nu Frame* — 
With meehanism for preventing the over 
filhiig of the bobbins Patent 147S220 
J W Cautheii tI26 Ridge Avt Kannapolia, 
N C 

Valvf AcrruATiMi Mfoiianimm — W hereby 
fluid valves muv be opiTated vslthout the uae 
of jirojecting lands Patent 1477410 A O 
Bertram ( ocln in Ave and 36th SL Flush 
ing NY (Sei rig 8 ) 

Stuf HoRNi"fG Machine— F or homing 
or giving n reversely curveii shaping to an 
t nd of a window stile I utent 1476066. 
J T WiUlnms 2010 So Alameda St, Loa 
Angeles Cnlif 

CoiroN ( It VNFK — Whleh breaks the mas* 
of cotton into miiall lumps Mcpnrnliug the 
pifds uml trash from the cotton Pntont 
1476010 K P Taft and G Barton, c/o 
J P King Mfg Co Augusta Ga 

At roMATic ftrop for Motion I^oture 
Machinfs — \Nh<r<b\ the motor unwinding 
the film will In. niUomnticnHv brought to a 
stop uiH>n ihe film breiiklng T*ntent 1476 
006 M I Phi roister i /o CoToulal Theater 
Groin Buy, TV is 

Loop Skwing Maohinf— P articularly in 
tended for Joining knitted fabrics and 
knitted parts of wearing apparel Patent 
1476668 A 1 Traver Philiuont N Y 
Orinr and \dji stfr for Liwper Needles 
— llard in h>oper machine* employed to Join 
together knit fabric Patent 1476650 A L, 
Traver Philmont N Y 
Photograth Printing Machine— Da- 
rigned to dwri nse the time of printing opera- 
tion, the print when fully exposed being dig- 
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Charged on the tppUcfttion of a new tenaitlMd 
elieet Patent 14T6fiT4 P Andoneoo, fiS 
Franklin Ave^ New Hochelle, N T 
LuBBioATina Device ro» Wiitnuiuj — 
\Miich automatlcalljr lubrlcutea the rariont 
beariiige and moving parts Patent 1477S1D 
() 01 mou» Onl, Neb 

Machine fob Shapinh and FoSMnro 
l^AiiBJO ( AHEN—Surh AH thoM coutalnlug 
muMicul iniitrumontit, whrreby the fabric may 
be Ktretrbod oxer a die Patent 1477437 
J (Inynor, 251 WaHhloffton St, Jemey City, 
N J 

( ATK AND BaRMEB OONtBOL MEOnANISM 
- For 1180 In self service atorea, to predeter j 
mliK tlie course of 0 customer Patent 
U77tiKl M R. Hutchiauii c/o Munn An I 
(1< rwin A Munn, Woulworth Bldg Now Turk 

N y 

Yabd Mictek fob Hemstitching Ma 
on INKS— For accurately moasuring and reg 
istoring the linear yards of goods, pnesing 
through the mnebino Patent 14770411 
L N Fauhinn, S28 So Mon mo Avo Kan 
aui City, Mo 

EOCENTSIO — That Is of soctionnl t>i>cond 
may be appUoil tu a shaft or &xU 'nitbout 
distnrblog the latter Patent 1477'521 
10 I) Richards, Ferrldiiy Lu 

Wn*L Driixino Am AOATirs— AppUcablc 
to any type of rotary inaoliiui used for pros 
poedng snbtorranenn striitji Patent 1477 
563 H C HirKtliMil niul R H Moyer, 
500 H St NR Linton, Ind 

Device fob Opening and Closing SrJb- 
INO Doobs— P articularly appltcablo to stool 
freight car doors Patent 147H326 IV J 
Dooley, 6Ct W 174th St, Ntw York, N Y 
rANEf'toTTiNa Apparatus Transmission 
(3eab — A daptml to bo aorurod acrotm tlie 
forward cud frame mombont of an aiitomo - 1 
bile Patent 1478927 A 1\ Dunn and fl | 
Potter 5540 Foothill UUd Oukland Cal I 
BrcKET FOB Steam SirovELs or the Like 
— H aving a drop door ns a brdtorn which 
cloMfl automatically I*atont 1478901 W 0 
Shea, 6231 Echo St Los Augfdoa Cal 
Lowebino and Raising Danw fob Liri- 
BOATS — Adapted to be op( rntwl by one per 
HOQ in either raising or lowering n host 
Patent 1477529 8 R Allblu c/o Mayer 

Life Boat C^o , Seattle Wash 
Tube Sitppobt fob DefpWeii Pumps — 
Which may be qulcklv dialmlgefl when noces 
sary Patent 1477714 T Ponnwl and H D 
Thompson 1241 E Otb St Okmulgee Okla 
Apparatus fob Calcining Litkopone — 
Which win cllmlnato or control the forma 
tioti of alnc oxldo lut desired Patent 1478, 
347 J U MUohtll 17 W 108th St, New 
York, N Y 

Fbfjo Mixing Deviok— F or the thorough 
mixing of gruinn or other feed Patent 
1477580, C T Patteraou, U No 4, Spring 
Oold Mo 

n,At I'lOEON TB4P— Which will auto 
matically ohnuge the angle of departure of 
aucceanivo targeta Patent 1477042 C 0 
Carotbem Kenton, Ohio 
Toothuws grip and KLEVATOB^-Adaptetl 
for use in connootmn with oil, gas and water 
Wells, Patent 1477709 J E. Le Run, c/o 
Le Hub Rotary Tool Co , Electra, Texas 
Machine fub casting Btebrottpk 
Plates, and the like Patent 1478035, C 
Winkler, Bemt, Switr,erlnud 


Medica l Dcv tccR 

Opebatino Tabtr— fhi which the patient 
may uorupy n horieontal positiun a sitting 
position, or a position botwiS]ii the two 
Patont 1475149 O R Schlllborg Rita 
Chambers 48th St & Mndlaon A\e New 
York N y 


Prime Mov m a nd The ir AcceBaoriea 

Valve fob Intkbnal ( oitnuHrioN En 
G lNEa — Which amustH lu breaking up the 
particlea of fuel Patent 1471955 R P 
Oriete, Lorraine Court, 601 No <lrand Ave, 
Enid, OUa, 

UoTABY Engine— W boroby the supply of 
fluid under pressure to the expansion tham 
hors or cylinders la automnticnlly controllwl 
Patent 147H249 F 0 O'Rourke Box 151. 
BlarsdoO, N Y 

Cleaning Implement — A dapted for use 
hi connection with the cleaning of carbon 
from spark plugs. Patent 1475118. O A 
Hoyem, Lonnep. Mont. 

Spark Plug — WU rii wW have a down 
wanl pitch when- JW in volve-lh head mo- 
tors having spa^i^ icings set hoHaontolly 
Patent 1475360, F Reynolds and J S, 
Stewart, c/o J Stewart* Hound City, Mo 


Fna ExTiNQurauK— For antomobUes, or 
ocher devioM using internal combustion en 
ginea. Patent 1476SS4 O A. Conover* 64 
Leroy Place, Newburgh, N T i 

Loooicotitb StrpEBBCAna — Permitting 
the feeding of superheated steam to the 
ateam receiving appurtenances and instm- ; 
mentalities Patent 1476160 M M. Crow- 
ley, 015 12th St, glonx City, Iowa 
Rotabt Engine — R otated under the ex- 
pansive force of steam, compressed air or 
the like Patent 1478^2 Q Pagonia, 5 
Columbus Circle, New York, N Y 
Miea Dbteutor fob Intebnal-Combub- 
noN KngInbn — W ith means for indicating 
to tlie ojicrator the particular cylinder which 
Is misfiring Patent 1477732. F H Vuli 
tou, Box Deer Lodge, Mont. 

AtB Mixing Dkvicb — W ith means for reg 
uluting the How of air, oecordlng to the 
speed of the onglna Patent 1477088 II 
Wehr and J O Pinoau, 0200 78th St., 
Woodbavon, N Y 

PlHT(>N^ — For internal comboation enginee, 
with menus for varying Its tise to compeu- 
(uito for wear Patent 1478009. R. O 
Jones Jefferson, N Y 


R ailwaya and Their AceefiMnea _ j 

Trolley IiOCK — B y meiuis of which the 
trolley wire rooy be retained In proper rela 
tlon to the trolley wheel Patent 3479507 | 
W M Laue, 16 Harlar St., Olens FtiHs,! 
N Y I 

Buix Boabd fob Cattle Cabs — C onsist 
ing of a bar across the inside of the door-! 
way to ketp the cattle from the opening 
Patont 1475404 F S Miely, Oentry, ArL 
Tbollet Sheave— F or the purpose of| 
Buppiving cuiTont from the trolley wire to 
tlio motor of a ear Patent 3474241 J J 
Lrapper, 407 2d St, Brooklyn, N T i 

Railway Tie and lUir Fastening — 
Constructed <»f a cementltlotis material, 
which will take the place of wooden ties. 
Patent 1476106 J P Balme, Jr. 756 
Tromont St Boston, Mass 
Guabd and Signal fob Railways Etc 
— T o afford wanting and offer a barrier to 
the poBsage of u vehicle Patent 1477438. 
K T tlookin 0 Brattlt St, Cambrldgo, 
Mass 

Saffty Device fob Railwats— A dapted 
to prevent tmlns fnm ninnlng into one an 
other Patent 1477486 M K Healy, 2612 
Ave 1 Brooklyn, N Y 
Tbain Contbol System— WT iich auto- 
matitally stops the train, Id tbe event the 
engineer fails to observe the mgnnl Pat 
ent 1478273 I A and J 0 Call, 5 Bock 
man St New York, N Y 


Pertaining to Recreation 

Toy — B y means of which an arrow may 
bo projeeteil Into the air Patent 1468223. 
TI Balticb, 841 Maryland St, Gary, Ind 

EnrioATioNAi Tor— Which win develop 
the artistic facilities while demonstrating a 
compariRon of alae Patent 1475112 W N 
Orimcii and J Muenamay, 8816 Dawson St, 
Pittsburgh, Pa 

Toy — S imulating the movements* of an air- 
plane whi n traveling on the ground Patent 
1476050 A L Erickson Gen’l Delivery, 
Ketchikan, Territory of Alaska 

Game — Adapted for use to afford enter- 
tain mi nt and Bmiisemont to children Pat 
ent 1474934 N J Jacobson, Box 291, 
Phillips, Wis 

Game Apflianok— B y which the hand of 
a player wrifl be preventetl from being 
bruiseti or hijnred Patent 1477460 H B 
Smith, 199 Lefferts Place, Brooklyn, N Y, 


Pertaining to Vehlclca 

Hesxuent VKHICI.E WuFjcL— Wherein 
provision is made for excluding the entry of 
foreign msttar such us mud Patent 1470- 
071 A B ^br Macomb, 111 
STRAIN EB-^Partieulariy for use in drain 
ing gasoline before it enters tbe pipe line 
Patent 1471293 C H Sturgis, c/o B P 
Berry C^al Co Granville, Hh 
Liquid BKfiERvi DwiCfr— Adapted for 
use in connection with tbe outlet of n gaso- 
line tank Patent 1469947 K. Mudd, 
715 B. 6I»t St , Chicago, BL 
Chain Connroto*— -P artlcuJariy con- 

structed for fastening tbe opposita ends of a I 
tire chain Patent 1469161. R. R Malvern, < 
Burlington Junedoa, Mo. 

Brake roi Sku Phmpcluiio Vchicue— 
Aotnated by a fluid for pardallr or whMly 
stopping rotatloD of tho drive abaft Patent 




1470192. F H RMur, 17U SooCt 
£im JUgalea, Calif. 

Roldeb fox Maoneto OoNTAOta F or 
aoeiulng the eontaot and bidding poet in 
ixroi^ poaitlon upon dta ei«nk-caM, Paimt 
1490993 L. A. Loondi^iiL t/o Harvey' 
Valley Trana. Co„ Orane, Oregon. 

Detaokaaijb Terb OABRixi-*-WJiiGai may 
be Uaed for carrying a eeoond anare tire. 
Patent 1471268. W E. Kelly, 1176 Will 
lama Ave , Portland, Oregon 

Actomatio Inflatiwo Dkvioi — Con-, 
stnicted to aatomatlcally control the supply 
of fluid under preaenre to tires. Patent 
1409201 H F Whltted and F G Scholae, 
Santa Paula, Calit 

Vbhioik Tire— T he tread of whldk wQl 
not readily become punctured. Patent 
1471049 J T Dorauskb 11347 Watt Ave , 
Chicago, ni 

Auto Lift — W hich may be operated with 
the least amount of energy Patent 14716M 
^ H KoUey and O A Stewart, Jr 728 
Water St , South Brownsville, Ps. 

Tire Milfage Indicator — C apable of at- 
tochmont to a tire shoe Patent 147I08L 
A O Sargent, 30 Center St., New Haven, 
Conn 

Differential — I n whirii all of tbe parts 
may bo bodily removed from tbe rear axle 
bousing Patent 1471916 V W Page c/o 
Victor Page Motor Co,, Melrose Ave., Stam- 
ford, Conn 

AtTTOMoozLE STEP — Whlcb wUl replace 
the well known running board Patent 
1471972 H D Miller, Box 6, Lawton, 
Okla 

Dxbeotion Indicator fob Motor Vfe- 
UiOLEs — Which is visible by day or night, 
and operable from the steering wheel of the 
vehicle Patent 1472186, O E. Morris, 

I Grimes, Calif 

[ Brake Structure — P ertaining more par- 
timlarly to Internal brakes Patent 3471914 
V W Page, c/o Victor Page Motor Corp., 
Melrose Ave Stamford Conn 
I Timer — O f simple construction, espedally 
I intended for use on Ford cars. Patent 
1472180 H O Lorenson, Box 63, New 
man, Calif 

Automobile Identification Deviob— 
WWch can be readily applied to any car, 
whereby tbe owner or operator may be 
readily idenrifiod Patent 1478566. M. 
lAFEATB Box 163, Sbonsoknl, Pa 

AUTOMoniLF Lock— B y which the control 
pedals are held in an Inoperative position. 
Patent 3473469 C Cynamon, 530 W 163d 
St, New York, N Y 

Clutch — F or connecting a driving shaft 
with a driven shaft. Patent 1478664 J 
Klepper and C Klepper, 10-12 2nd Ave., 
New York N Y 

Automobile Tool — F or replacing trana- 
mission coven on Ford cars Patent 
I47S114 M McIntyre, 189 Center St, 
Healdsburg, Calif 

Clutch Lever Attaohmbnt fob TPrao- 
TORS — For throwing the cluteh in or out and 
applying and releasing tbe brake Patent 
1473466. L Conboy, c/o C V Hendera^ 
Asquith, Baskatchewan, Canada 


RvtatnoHwir *9^ Rfld mm wm dt m 
eharactwr* PRta&t l4789lt, 

O. MarfftB A BmXtba 

NadivtlM, ^TMiR. 

OocxAWtBU oa«B— Ouch m m tmafl ii^ 
the mRunfartHke of pMuttatte titaa^ mhat 
p^cidariy tbe eaaidnga. Paint 1476169. 

De MattiR, e/o Mtmn, Andaraoti A Mamb 
WoolwOrih Bldg., NeiR York. 


Automatic Grab Shot abp Briom Ooh- 
TBoir— In whidi the manual riiifttag 
speed gear is obviated. Patent IdTSMK 
H R. HoAnon, 2060 Hanboldt BlTd., CM* 
cage, m. 


DovonoN StoNAL — Located near the 
Bteerlng wheel of a car and iritUn eaay re4ob 
of the oMrator Patent 147661A W A* 
Jacobus, Ibl R, No 2, Box 42, Wood Rtver, 
Neb. 


Autouobilb StaRRN— For preventing fly- 
ing bugs or insects from Striking the opei^ 
ator, or occupants of tbe car Pataat 1476,* 
386. V D Hltchlngs, 638 Front St. Nor- 
folk, Va, 

Automobile String Rboulatcmr— A datrted 
for use in connection with the spring goo> 
pension to cushion tbeJr aetioo Patent 
1477433. W C Engel, Aridand, P|u 
Unohanoeabub Motor NuuBSR^i^ oon-^ 
nected with part of the engine that H cab- 
not be dian^ or removed without detec- 
tion Patent 1477466 L P Terhaar, 266 
W S4th St, New York, N. Y 
REsmENT Tire for Yehiciji Whvsui— 
Comprising a chambered body, a plurality 
I of fibers enclosed thereby, and an annular 
air oliamber Patent 1477616. O Noel, 36 
Rue Gravel, Levolloio, Ferret France 
I Motor VehiOlk Subfenriok— O empoaed 
of a half-elliptic main spring, and a quarter- 
elliptic supplementary spring. Patent 1477, 
477 O H. Dunnet, OharrSf West Coast, 
South Australia, Australia. 


Bumper for VxiiioLX»--Adapted to hold 
charaetera which supply Information, as welt 
as serving as a bumper Patent 1477067, 
J O Lawson, 851 E. 1st St, IxNi Angelos, 
CaL 


Automobqojr DiREcrnoN Inpioatob — In 
whlrii the signal arm ia lllamtnated npon 
resefaing on extended poeiticQ Patent 
1478007 F O Gray, Box 886, Crystal Lake 
City, lU 

Tape for Wheels— F or hiding a wheel 
in pooidon during the tnatallatioa of the bub, 
or repair Patent 1477976 J Olson, oor 
7th and D Sts., Lewiston, Idaho, 

Shook Abbobber— W herein the springs 
will absorb both major and minor ^oeks. 
Patent 1477701 E, A, Traver, c/o fleo 
Jensen, Thornton, Cah 
CmouiT Controller— A dapted for use in 
connection with signallinc systems on auto- 
mobiles. Patent 1477017 F M Smith, 
320 No 6th St., CorvalUa, Ore. 

Clutch Band— F or use In connection 
with Ford transmission Patent 1477677 
I J MalUgon and O R, Lytle, Point Marlon, 


Designa 


Tool Box— 'W hich may be readily applied 
to die running board of an automobile Pat 
ent 1478310 g P Ray. Uririi, Mlaaouri. 

CLOTHKa Container— W hich is accessible 
through tbe top of the bo<ly of an automo- 
bUa at the rear seat Patent 1478161 V B 
Refers, Star Route Cannttllo, Texas. 

Combined Vehicle Fender and Bumper 
— Which win serve os u means for fending 
off or picking op pedestrlsns. Patent 
1474263 W Jaeger. 902 Willow Ave., Ho- 
boken, N J 

j Pedal Pad— F or preventing the foot from 
slipping from the fice of a pednh Patent 
1474320 B De Mattla, Munn, Ander- 
[son A Munn, WooJworth BWgu New York, 

|n t 

Folding SrEF-^Adapted to be joperadvdy 
applied to an antomobile or Uka vehida. 
Patent 1478868. S KoeberfliiT Fremont, 
Nrik 

I ZjOckino Devioii and aIabh yui Auro- 
: HOULES — Which renders thy Ignition sy s te m 
inoperative, and souudi an luarm If tau- 
peted with. Patent 1474262. F Hoyt and 
Q. F Holmes, 68 Pkaaa&t St, Newbury 
port, Haas. 

Brake ApyARAtus fob Motor YbrnoUEg 
•—By means of wbkb 6 m vfheris may be ro- 
tiFM, in rariable dtfmfe or fooM mmtnit 
rptsthm. Patmt IMWA F GL iS^ 
Tb* SriRwell betwMRfltb RRdfltb OR Orimfl 
AVA, Los Angelea, 0|^ 


DEsKfN FOR A Bottle— P atent 62894 H 
K Qiian, 20 PeU Bt, New York, N Y 
Desxqn for a aiNu— Pafont 62933 . J. 
Simmons, 187 W d 4 th St, New York. N Y 
I>BaiaN FOB A Canou— P atsRt 68932 A, 
D GlUtrldis, 1460 B. 96 th St, Brooklyn, 
NY 

Demon for a Tire Tread— Patent 68063 
B. Gottlieb, 78 West Broadlr«y, New York, 
N, Y 

Design for a UaHTtNo FtEruRR Arm, 
Patent 68191 A. IBUer, Radiant Ligh^ 
log Fixture Go , 83 Bleeeker St, New Fork, 
N Y 

Desiqn FDR A Woven FahoO. PiMt 
68196 . F Reeveo, e/o Gardner Text^ Oa* 
88 White St, New York, N t 
IteMNjroR 4 Band Bag. Patent 9818 S, 
If Miller and H. h, Kwtk, e/o Mnrrajr 
Miner, 62 W 40 th St, New York, N t, 
Desson wem A BuiLDiNe Tklb. Patent 
9 Mankr, P, O, 4 U. tuosqn, Arlk 
Derxon fq* a RlNon Ring Patent 
68289 , H. Brerimvakyv 64 Foltte St, Ndr 
Yoth. N. Y 

DsBiur 90 S A Game Hojobk PRmot;^0^ 

X W Hafifoy, 294 SL 61at St,!^ 

> FOR A Lmxtum T$ntm 

Pfmtmm. % BoamAfott 
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Model t 


RadioU 111 

With two WD 11 
RadiotitMis and head 
telaphonot 


Radiola EMdanced 
Amplifier 

To Da u«ed with Radbota 111 
With two WD 11 Rad o 
trona. 


RadloU III- A 

with four WD 11 Radio- 
trooa, head telephones and 
RacUola Loudspeaker 

Same without Loudspeaker 


Kjtdlola Regenoflex 

with four WD 11 Radio- 
trons. and Radiola Loud 
speaker 

Same without Radiotrons 
or Loudspeaker 


Radiola X 

with four WD 11 
RadKitrons. Loud 
speaker bu It in 


Radiola 

Super-Heterodyne 

with BIX UV 199 Radiotrons 
and Radiola Loudspeaker 

Same without Radiotrons or 
Loudspeaker 


RadloU Super. VIII 

with six UV 199 
Radiotrons Loud 
speaker is built m. 


t AA Ro^iolaa mU uiihoie bottenci. 


C0M06AT10N OF AMERICA 
iDTBnMmr NwYofk 10&> UStlkSt Chkie^UL 
CiltfaaHa Sl Stn Fr»ndi«»» CsL 


KiT'l , ■■ 


P«awU4 (AddbtM oOm nom voal 
FMM mmA «M yofirfMW bw RmKo Booklet 






«245 


286 

220 


ms 


APPROXIMATE 

Range 

TYPE OF 

ANTENNA 

Up to 1500 m les 
w th headphones 
Local stations on 
Loudspeaker 

— 

Outdoor or n 
door antenna. 

OivM Loudipeake 
opera! on w h Rad 
oUi in up to 1500m ea 
under fsvorab e con 
dtunt 

Outdoor or n 
door antenna. 

Loudspeaker op 
eration up to 1500 
m les under favor 
able conditions 

Outdoor or n 
door antenna 

Loudspeaker op- 
eration up to 3000 
miles under favor 
able conditions 

Outdoor or n 
door antenna. 

Loudspeaker op- 
eration up to 3000 
miles under favor 
able cond t ons 

Outdoor or n 
door antenna 

Loud^wakcr opera 
tnn up to 2000 m les 
wth bitema oop 

Wth •xtemal loop 
up to 3000 m es 
under favorable con- 
dkiona. 

No antenna 
Concealed 
small loop bu It 
nto set) 

Loudspeaker op- 
eration up to 3000 
miles under fevor 
able oondit ons. 

No antenna 
(Concealed 
large loop built 
into set ) 


Degree of 
SELECTIVITY 


Imp ovedselec 
t V ty M ni 
mum radiatiocL 



Imp ovedselec 
t V ty M n 
mum radiation 


Extraordinary 
selectivity 
Non radiating 


Extraord nary 
selectiv ty 
Non radiating 


Super 
selectiv ty 
Non radiating 


Super 
selectiv ty 
Non radiating 


Onl? dry battma used. 


' :'r . 





:v-' ^ • ■' >'4v.lVc---vv. 
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Each Serves Its Community 


In Frazer, Colorado, a log cabin of three rooms shelters 
a telephone exchange that connects with the mountain 
homes of cowmen, mmers, homesteaders and tie<uUers. 
In the heart of New York City a new building of twcnty- 
nme stones is to become the home of several metropolitan 
central ofBces serving some 120,000 telephones Thu 
building will contain, as well, oAces for executives and for 
engineering, commeraal, plant and accountmg forces, pnn 
vidmg space for over 7000 telephone workers. 

Each of these buildings helps to render adequate and 
cconmnical telephone service in its own community They 
stand at the extremes in size, equipment and personneL 
Yet they both indicate the nation-wide need for adequate 
housing of the activities of the Bell System , and they illus« 
tratc the varied ways m which that need is being met One 
of the largest single items of plant mvestroent of the Bell 
System is real estate, comprmng nearly 1700 buddings 
acquired, with their sites, at a cost of $180,000,000 

It IS continuously the aim of the Bell System to construct 
and so to situate each new buildmg — ^whether executive 
office, central office, storehouse or garage — so that it shall 
serve its community with the utmost efficiency and economy, 
and remam a sound investment throughout its period of life. 



amcrican Telephone and Teleoraph compamy 

And AaaociATCD Companies- 

BELL SYSTEM 

On« Policy, Ona Sy$imm, Univmr^al SmrvUm 



J-bo itfhe pronunctahon of 

I Auicltfta ,fb* a puuUti9 word the locfihcm uf Eethonla 

htwmeaning cf sovteLreaMptvvHitfnfauHcJhbS uw 


WEBSTER'S NEW INTERNATIONAL DICTIONARY i f 


R ogrimns andccurato.fhvit aiuwer 

editions 0 SC MEDRIAM 00u5prfn«f}«ld JIsM 

fw ^ , pj less, ond PPtS Mops pr JhatBi 



The World’s Flexible Motor 


Distant seas and 
dista*nt shores, 
Strange lands and 
customs and peo- 
ple. always reach- 
ing far over the 
horizon you will 
find DuBne 
Mototi 

The mdtjpr of yes- 
terday, today and 
tomorrow 



Service parts moi' 
curable at Fotd 
service itaHons 

tkm 

$112.S0 

complete 

Magneto and 
bronze equipped. 

Gee per cofafac 


DUBRIE MARINE MOTORS 


5627 McGraw Avenue Detroit Michigan 


The Scientific American Digest 

A review of the technical and trade press, corutstmg if iibspwds 
from leading articles announang the newest aevdt^ 
ments in industry and engmeenng 

Sxact references to the souries from which these abstracts and guoisuiotts are mada foU<n» 
each abstract, the numerals referring respectively to the volume, number, and pages apeupied 
by the ongiaat article in order that thoSHe who ufish far further may rCfet io the 
originals Other digests appear elsewhere (n this leme 


Automotive 

Unique Testa on Wheel Slip were made 
by 1 he Autocar (t*oe No 1,474) in an effort 
to determine exactly what the rear wbeela 
do In lariniiii dreumBtancea Uhp wub made 
of a device whioh rHowh accurately the num 
bor of revolutions or parts of a revolution, 
made b> either of tlie rear wbLola rolntivo 
to the other A moat intorostlnx point be 
came apparent, aa Independent of thct action 
of the differentinl when the car was tnkine 
ourvoa nr roruem there waa a coutiuuona 
movement due to the difference in nUe of the 
two tirea. ^lliiR ir due chiefly to (Ufference In 
Inflution and imiioRpH u oonatant extra duty 
on the dlfferontinl The continuation of the 
tcflt broiutht to iiffht the fact that whereaa 
the averuKe motoriat would asisert that he 
known of a connlderiible number of bad roada 
which would certainly make the wheel slip, 
yet txpvrlttico with thU Inatrumont prov^ 
that it wuN exceptionaHy difficult to find a 
road Ruificiently bad to cnime any slip at 
nil the ortlaiary bumpy road having no of 
feet whata{)t.\er on n light ear With a 
heavy car, wlu el slip on a road with many 
pot hoiea WHS quite common though it is 
almost imi>o8iilblo for the crew of the car 
to Kll what 18 happening 

The Balloon Tire will probably have a 
gn nter effect on t)m di^sigu of the motor ear 
than is ut first thought apparent Whatever 
the immeiliate effects on the tire industry 
mnv be, a new Impttim will be given u!tl 
matcly to the whole motor car buslnew# by 
the advent of balloon lirtt assuming that 
they are an undoubted suctess Th» nddi 
tionnl cushioning that the low presnur» given 
the car will mnko it possible to rcdtHign the 
whole chosslH and perhaiw riHlnre the weight 
of some cars by a fifth or more Such a suv 
ing in mntorlafs should have u tendency 
further to lower priees It may bo found 
that four wheel brakes have no particular ad 
vnntagis when bnlWm tiros are used, because 
of the Ik tier traction they afford, with con 
Beqtunt liicrtuscil braking efficiency and re 
dnetion of the tondi ney to nkid Also the 
use of chains may Is greatly curtailed On 
tilt other hand anubberB or uhrsk ahRorbem 
may become almost unlvenwl If balloon tires 
gem rally accentuate tlio vertical oscillaTiona 
of tlio IsHiy Tlan thiro Is a possibility that 
the btHer utillxation of power by the balloon 
tires and the rednetion of car weight will 
permit of smaller engines with n resultant 
saving in fuel consumption This nil tends 
toward n lowering of the cost of *motorlng 
and a pushing of the much discussod car 
saturation point ftirther into the future, — 
Ind Ruhher World, flfi ^ 2 pp 

Gasoline from Caning Head Gaa. — At 
prcRPUt tlierc are two principal sources of 
gnKoliiic The refining of crude oil by dis 
tlllatlon and ‘cracking’ of the heavier dis 
tillates provide the larger part. A smallor 
amount is got by extraction from certain 
natural gases, purtinilurly from that known 
ns cusing head ’ gas The rise in price and 
I iitirniouB consumption of gasoline within the 
last few years have caused more attention to 
be given to the extraction process and have 
made the method an attractive one purtie- 
ulurly in oil fields that heretofore could 
not Iw worked ut a profit The gasoline ex 
traction proceew is a oomparatively simple 
one, consisting esseutially of ooropr^sing tho 
gas and then cooling it A gasoline extrac- 
tion plant generally compriscB oue or more 
vacuum pumps, two stago compressors of 
either the straight Um or duplex tjpe, cool i 
ers, acoumulatinf tanks Mending tanks, gas 
oHne traps, pipe fittifin and some form of 
prime mover The pmcipal merit of the 
extraction process Is that it opens up a 
field for the production of gasoline at mod i 
ornto cost from sources unavailable prevloua 
to Ka developreeut, and In *oms oases from 
gases which otherwise would go to wastes la 
fact H is authoritatively aUtod that the 
gasoline extraotfon proeeas hi^ made avafla^ 
bis for pabUo uae many milHon s of gatlosis 


of gasoline annually that oriwrwlse would 
not btt available — Can Min Jour , 40 14, 2 pp 

The Temperatures Kequb'vd U Vapo- 
rite Present day Fuel by meant of uie 

scMiaUml hot spot manifold and the temper 
aturoB available In the exhaust under differ- 
ent running conditiona, are the subjects of 
roftearchos that have been carried out at 
Purdue University Oontrary to whet mii^t 
be expected, the tests showed the cooling 
water temperature to have little Influence on 
the exhaust gas temperature. Increasing the 
cooling water tomporatnre from 70 to 212 
deg Fahr decreased the exhaust temperaturo 
less than 50 deg It is oondaded that the 
best cooling water temperature depends more 
upon lubrication than ^rburetion require- 
ments. Tho exhaust tcMOrature varies from 
a minimum of about^Wdeg to a maximum 
of nearly 1500 deg Under normal oporsting 
conditiuna with a well designed manifold the 
temperatures are UBitally high enough to deal 
with a fuel somewhat loss volatile than our 
present gasoline, whereas at low Idling speeds 
the temperatures are hardly adequate for 
our present fnol, but as a reuult of the re- 
serve heat in the manifold an engine can 
idle for about 15 min betore the tempera 
tiiro roaches a minimum In practical oper 
otlou the conrlition most diflleult to meet la 
tho Biiddon opening of the throtOe after a 
long period of low Hpoevl lulling W hlle Idling 
tlie prossuro in the inlet manifolds Is very 
low, under which condition tho fuel vapor 
izea Hit lower temporutures than at atmos 
phene preiwnre In addition, during periods 
of idling the tempersturo of the motoi of 
the spot drops to a minimum Sudden open 
ing of the throttle draws a Urge amount of 
furl into the manifold at nearly atmospherio 
presBure and these two conditions boUi de- 
mand additional heat and constitute the most 
MOV ere conditions to which the manifold can 
be put — lutomotire Bng , 60 3, 4 ppv 

American Farm Tractom are still In 
the ninnlng abroad Altogether, twmnty nine 
makes of tractors were exhibited at the 
autumn tractor trial at Bsoone-OorboU 
Franco Of this number eleven were Amor 
lean and the rest French, with the exception 
of three The rolstivo amount of Interest dis 
pttiye<} In the French and Arooricun makes 
indicated quite clearly that Uic French pub 
lie ore more than partial to the latter, says 
AimiNtHnt Trade Commissioner David S 
Oreen in n reiKirt to the Commerce llepart 
ment W ith the exception of the now Citroen 
CHterpillnr tractor performances of tho 
French mmlels did not arouse much entbus 
iuam among tho onlookers —Ait tomofUc Ind 

Do Mufflers Cause Power Loss? — Far 

less than is gonerully thought soys a writer 
in The Autocfir (50 1478) Since 1914 en 
ginos of tho higher efiicleney type have under 
gouo a considerable ebango, especially in the 
direction of iocrensed piston speeds end, 
whnt follows as a natural corollary Increosod 
Bpifcd in the flow of exbanst gases. Teats 
were made, using a four-cylinder motor first 
with a plain pipe, and then with the stand 
ard form of silencer A curve plotted from 
the two scries of tests Indloatea not only 
that there is o negligibly detrimental effect 
intro^lneed by quieting the exhaust, but that 
the actual horse-power delivered is greater 
with the silencer than without it at high 
speeds 

American Oil-Shale StUl 

Hxplrimetital. — No standard retorting or 
refining prnctiee for oil sholo and shale oil 
^ has yet been established In the United Statas 
accordlDg to Tocbnioal Paper 8244 Bureau 
of Mlnea. Many prOoeases have boon 
posed, and porhaps 28 to 80 experimeatal or 
demoDstration pUnts have been ereoteit in 
different paitr of oountry PraoCletBF 
without exceptloD, however, these iflaato art 
too email to be considered as commerdslr <rt 
to give operating data that would he gt tmtk. 
value in erilmatliig water reqolrattents. Hw 
propooed retorta m treattag off shad* iMy 
{OtmUnuad on poga ffffff) 
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HOW THF CO At GFIN IN- 
I O PLA\ rhiH » the carbon 
luttcn, m which the treated (fmnw 
of coal arc placed Fhe vibrationi of 
y( ur Voire lbusc these some 
ti nes to bunch, s_>nietimcfl to toiM h 
catli tiler lightly— offering a ton- 
Btantlv thain,iiig [lathuvcr which the 
\ ICC I irreiiti irivtl 
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Resurrection 


MolomU 

Carry! Bailine Autow 
line in >our car and 
lafeHuard your ipare 
tire with Powenteel 
Autowlock Both are 
made df Yellow Strand 
A«k your acceiiory 
dealer 


Many a vessel lar^e and small, owes its new 
lease of life to the sheer strength of Yellow 
Strand Wire Rope 

Built for heavy duty this powerful rope can 
always be depended upon to dehver a full 
and overflowinit measure of unusual service 
The strand of yellow is your protection 

Yellow Strand is just one of several grades 
made by this pioneer wire rope manufacturer 
One of these tirades exactly nts your purpose 

When makinS wire rope requ 1 1 ona apecify Brod 
eriefc A Batcom manufacture Then you It know 
you 11 get your money a worth 

BRODERICK A BASCOM ROPE CO 

506 North Firat Stroot, St. Lo«la, Mow 
Btmtkm Saw Twk u4 Swilb Si. iMit ael Swaib 

AuihoHmed DtaUn off imda»irt«d loca&tfoa 


bellow Strand 

WIRE ROPE 



Power, Profits and Bessemer 

moct the severe aalea-oompetition of 
A 1034 hiduatrlat {danu nrnat operate with 
maximum economy Tha power aouroe offera 
amaain( profit poaalbUHieo — If you arc now 
using steam 

BfAc ent oil burning cnglneo ore not onljr raor« 
econom col o# regordo fticl but In motntenonce coot 
opocc saving fS^stinC «>P*nM ood cfncloncy there 
lo no equo to o Bcooemer oil burning engine (eocept 
la o few rorc coeco of wotcr power) 

P« hopo yon requlro but IS H P perhopo a thou 
Mnd R P whotever your need may bo there to o 
Booaemor tngine that w 11 pay power plant proAta 
Our engtneera wlU bt glad to go Into your problemo 
wtth you and aSvIoc you without obligation Write 
or wire fiir a raproacniatlvc or deeortptivo literature 

THE BESSEMER GAS ENGINE CO 
14 York St. Owra City Pa. 


BESSEMER 


Send 

for this 
ButteHn 
jfisYm 

POSTPAID 



Prices of Bench Lathes 


■us 
9 x 3 
11 z 4 
13 X 5 


Qykk 

rhann 

$23100 

27&00 

344.00 


■tudwd 

C»M»S« 

$20100 

238.00 

294.00 



SdentUle Aomrlcos IHgeot 

iOonUmued from page M) 
be sronited in a general way untler two 
headi (1) Tboae in whi^ dry deatniottva 
UiatiBation takes place and (2) thcae in 
whh^ diatilladon progmnea In the pveaenoe 
of superheated steam or goa In tot well 
known Scottish type of rPtort# tt«sd fnr 
many years In Scotland ateam ia ttaad. 
Whether or not Scottish prsctloe will be 
followed in this country reigns tp be seen, 
but as the Scottish ^ants are today 
only ones operating on a Urge oommoridal 
scale, knowledge of their water requirements 
will be of value in eetimadag requiremeuti 
for plants In the United States If later on 
Amencan retorts should be deaifued dlAur- 
ently so that thoy uae lets water or none 
at all this dcvttlojmeDt wiU In many caaea 
be a point decidedly in their favor 


Electricity 

mMMriSeation of Panaa In Swadan.— 

Abundant mountain atreoma make the dla- 
tnbttdon of electrical power to Sweiliih farms 
a comparatively simple matter Accordii g to 
an article ii Elec World (83 4 6 pp tU ) 
at the on i of ih year IflSl more than M 
per cent of the arable land was electrified 
in a potential sense at a ooet of between 
and 2 per cent of the whole national fortune 
A thorough Investigation of the farmers 
needs of the possibility of rutting down the 
total cost of energy and of means to ralM 
the money fur 1 >col distributing networks 
has led to a plar that m now being adoi ted 
in large parts of tl e country This method 
aims at the formii g of local joint interest 
unions among the farmers under the terms 
of special legiNlfltion o e inlo i embracing an 
area with a radi is of about foi r miles Every 
partner has to sign oi l share bond for about 
per acre of 1 is cultlvitod ground He 
has besi lea t f mlsh a certain number of 
poles from 1 is own property haul maioriala 
and pay eertulu d es i roportlouol to the 
number of } is si are bon Is Cultivating the 
•oil by tl ctrically driven tools Is s^l a 
problem tl at is waiting for a satisfactory 
solution Beveral methods have been tried 
The latest (the Fotsbtada system) comprises 
a tractor vvith nn electric motor and an 
armorel cable that is colled and uncoiled by 
a special device on the tractor thus having 
a conslderobl rn 11 s of action It seems to 
open now pi ssibilitics 1 lectric plows had 
previously bten used in Swedei only exper 
inientally Ui ttnrul energy la also used for 
heating water for the cattle and in the dairy 
Quite a t ew fel 1 IB the electric conservation 
of fodder ii siloi 


A New Motor haa been developed 
wbioh con b n s the otherwise confl cling 
qualities of high efiiriency high torque con 
stant SI 1 1 and high power factor ^e plain 
inducti n motor has the ii herent hsadvant 
age of operating at a poor power factor The 
squirrel cage in luctiou motor develops a very 
higl torque if the rtslatai ce of its rotor 
windings is high but urder these oondltiona 
the motor operates at low efllHeney Tt ia 
possible to raise the effieipi cy of the motor 
by lowerii g the rotor resistance but when 
this is dot 0 a low starting torque rcsidta 
Syndroious motors have the advantage of 
operatii g at constant speed but usually have 
low starting torque and low pull in torque 
To combine high efficiency bi{m torque char- 
acteristica constant spe^ and hJ^ power 
factor a motor known as the F^n Weictol 
motor has been developed This la caaentially 
a combination of the ii duction motor a^ 
aynohroDoua motor In addition the revolv 
fng member has a winding which U eawn 
dally a aynobronoua motor exeiting field 
Tbeea two windings are tespectively con 
necCed to slip ringt and a commutator 
mouBted on the rotor shaft. The oporatloa 
of the motor is such that it starts out as 
an induction motor and therefore, has fndoo- 
tion motor characteristioa oomeS np to syn 
ohroDOua speed and operatea as a synchron 
ona motor and under very heavy loada puna 
out of synchronism and again antoouticidly 
becomes an induction motor with high poll 
out torque — Coal Age, 25 4 1 p 


High Frequency Ttlepkone Cmnuiil- 
catiea on l^.OOO-voTt linea between Jade 
son and Battle Creek, lOcfa, narka a dia^ 
duct advance in the art The bade advan 
tage of the high frequency tdephona 1« the 
nee of the power Unea themsdvM aa a conw 
roonioatloD circuit whleb, owing to ita a tipgt - 
lor mechanical attength 


rdiohle cirenft than the usoid tetephone Une. 
Tt« distance exceeding 15 mOea Ait ayebi 
ia cheaper to instaU and matatgin than a 
wire Bns, and it haa a asuiet prcHttfadag future 
to ottiM-atalkn nae. The Ugh-frequaueF 



Does iron lower 
your product's 
quality? 

T he alightett trace of iron I& 
food, pottery, rubber, and chem- 
ical producta li aufficient to mate- 
rially lower their quality if not 
completely nun them. 'Stray bita of 
iron — “tramp iron — wreck cruab- 
ing and grinding machinery Dinga 
M^etic PuU^ remove every 
laat trace of iron from ground and 
pulvenxed producta dunng proceaa 
— before it haa a chance to apoil the 
product or harm the machinery 

In the mining and metallurgical 
Belda Dinga Magnetic Separators 
concentrate radium, nickel, and va- 
nouaorea in the rMlamatlon fields 
and the foundry they aalvage iron 
that could not possibly be saved any 
other way 

Does iron harm your product? 
II It does, Dings will raise its value 
la your plant wasting good scrap ? 
The I>i^ usually pays for itself, 
and then atarta payi^ you io about 
SIX months 

Tbe Dings Uboratorisa maintsln a 
servios ioi the mining and melsUur- 
gieal flalds for a noimoal to a ssm- 
pia of OTS la analysed and if soisnsbla 
to magnetic conoentratioa or treet- 
ment, the beet methods ass sdvlssd 
If this ssrvics Intwssts yoo, send 
coupon for dirsetiona on going sbooi 
making up such a sample. 

The Dinga bulletins sie f rs s wr i ts 
for them They may be tbs msens of 
pointing out a oonsldenhls ssYlng 
lot you. 
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Make 

Ittimace walls 
last longer . . . 

00/nlnaiing this t 



If you b«v« ftrt tartek 
UttOM* tb6y (o b«d 
f u ta n y oooa thm Jelata 
apota— civ« 
ww Brkhacrvek: iha 
wiul iMlfta , raUnlnf 
lanaannry BUmkwta 
thta. 


-‘-and M»l 



^-.foolyaftw 
aMMiM of aarrlH. Thla, 

MMiCUlN " 


— hutanJNtbrko ! 



Poondoi tn wKh a«1 
lot tiad trowalt h ftMma 
0 kfUtlfM UalDf that 
outlaaf ftra bri d t two 

£ lbiif tlm« It haa no 
ita Wtthataada tlOO 
( r Cutsiiown boat 


— anyone can do it! 


Von don't nood oUlM 
maopna to InotaJl Plib- 
rieo Any nuui about 
'tlw ilaiit aatt do a, A 
naaliiiy^a trowal and a 


trouWa ara atf tt»c art 
naadadi 



— set UHtlU like titie ^ 



Thto PUbrIao waU at 
Hit Otto itidc^Chlcaffo, 
la bitir yM oU. Hava 
you walla aa oM that 
ara nod fcr aa much 
m^aandoa? You wUl 
hava U; oaat tinw you 
lallM with PUbrloo 
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cnrfonts an snperlmpoMd on and rpcpived 
from th« power Unea by antennas atruoK on 
same towers aa the tranamlMriou linos 
operation of caUlna la exoctly tho sninc as 
with tt standard form of automatic toh phone 
For example when the loa I dlsputchfr at 
JaokMon doaires to cumtnunlcuto with the 
autlon operator at Battle Creek he nn n ly 
lifts Uie receiver from Ih© hook of hjv desk 
set and dials tho number uMignml to the 
Rattle Creek station Tlie act of unhnnknur 
starts up the hifch frequency telephotiL uppur 
atus at the Jackson steam plant and aends 
out n series of raodulatctl hlxh freqiienty mi 
pulses over the 140000-volt power llni This 
impulse swiUi ncc is pickrnl up by tin ri*et l\ 
ing anteiiim at Battle Creek where It In kd 
tliroiiKh the high froquuncy receiver and after 
being amplified actuates a pair of nluy con 
tacts which notch up a selector If this 
selector pauses on the proper contact |Mniit 
a circuit is completed tiirongh the Ktutnm 
call bell, which then rings until tht station 
operator unhooks and nimwi rs tin call 1 he 
act of nnliuoking starts Iuh hi|,h frequency 
tranamitter and enubtes him to commnnjcHte 
witli the load disputeher Just as though In 
were using a standanl wire lim nutomatic 
telephone It is to be parrienlarly noted that 
the installation providis for the siiiniltnne 
oits two way communication called duphx 
that 18 , both parties are able to tnlk and 
listen at thn Ratnc time hm is the inv witli 
the commtrclul wire Hoe teh phoiu — hloc 
World, 82 25, 4 pp , ill 

A Great Hydroelectric Plant which 
Dceda no man about tiu place while it fur 
nishes power to the indnstrloH of New I iig 
laml Ih lociitfHl at Senrsburg \t on tin 
up|a r w nt( rs of the Oeerfit Id Ithc r I xi*< pt 
log for the aeensionul visit of an inKinur 
it oiH rates in coniplore HoUtude It In wliolh 
automatic in its omitprd If w nous tnnibh 
srisea in its meihanism it shiita down iiinl 
stays shut down until expertH hav« ininh 
UiIliKs right again But if the troiibh in tn 
fling and of a sort to correct itself tin lug 
waterwheel and gi ncrator rest f<»r a timi until 
conditions are again noriOHl and then ntari 
up again turning out tliilr tIkminuikIn of 
horse jwwcr Its turbim n)laling iit Itk) 
revolutlonH iM<r minute drives a gunrntnr 
having a capacity of tl5<k) ImrNO power The 
only help from human In mgs that ih n quin'll 
iH an oceosional looking over and nttuitmn 
to tho Uibricaliug systrm nnd r<mod>nik of 
any trouble, or wt the governor mMluuiiHm 
to prwluce a given amount of iM»wfr m to 
Htart up the turbine ut somt pred* t< niumd 
inomnit If left to Itiwlf to run an it wants 
to tho turbine will Htart up when wnt« r 
urrivcM In suffiHent voIura< and will Hliut 
down when the water falls bdow tin elhci 
int limit Should a bearing become heatnl 
the pinHt<>ok gate elosm In which caw fin 
wheel will stay idle until exp* rts e*oini and 
rt-incdy the irouhlr But wlieii gem rator 
windings become too warm flu iiiiit shuts 
down onlv so long as the t<m|H-ruluri rt 
mains abnormal \Mun the windlngK cool 
olf turbine and g<nerator run along ni* rrJlj 
again In times tif high water, wlun th< 
river flow itself is ample and storugi water 
is not a factor tIu SearMbiirg plant ruiis 
right along all bv itself day and night a 
f^nstant dependable Roiirce of isiwir It i» 
here that another automatic function is im 
portont, the regnlntion of power gtiiirateil to 
tho load Imposed When tho load falls off 
tho action of the governor causes the supply 
of water to decrease proportionately, which 
moans the production of a smaller amount 
of power — Sclmoe fferrica 

General 

Poor GormoByT— Germany Ik steadily 
winning back her pre war trade An inHtnncN 
la given in an Oilitorlal In /-JnpificcrMf/ (No 
3028), where the import trade of South 
Africa comas under discussion In 1011) the 
importation of goi>ds from Germany oidj 
amounted to a few ibonsand poumU in value 
TTiis was increased to over one million 
tmunda in 1821. and a fnrthor extension to 
over two and a half millions was shown in 
1022 Tho exports to Germany from South 
Africa— which however, do not include any 
gfHKla resold to Germany from the T nitevl 
Kingdom and other BuropW* countries— show 
similar expansion, and have reached the 
figure of 2,875,0001 For the same period 
American trade has snffpred a decline. Gtr 
man competition ha« been shown most keenly 
in all dassca of domsotic ware. In the 
alatainum ntenatl market German goods 
account for five^dxthi of tlrt total trade, and 
somawbat almilar obaracteylstlci are nppar 
ent In tbi trade in fnomel war© When the 
returiM for ogHonltaral machinery are re- 
viewed it U apparent that German compoti | 



*^A Columbia, please* 

I HAT’S how to ask for a sure-to-be- 
good dry cell. Name it! Insist on 
umbias! There’s a snappmess to 
their power that you’ll like. It lasts. 

You get more battery life for your 
money Slow to spend their strength 
— quick recovery as they rest. Always 
fresh, because dealers sell them so fast. 

Most economical battery you can buy. 

You seldom need new ones. Great for 
radio dry cell tubes. 

Columbia Dry Batteries are sold by 
electrical, hardware and auto accessory 
shops, radio, marine supply and imple- 
ment dealers, garages, general stores. 
Fahnestock Spring Clip Binding Posts 
on Columbia Ignitor at no extra cost 
to you. 

NATIONAL CARBON COMPANY, INC 
New York San Francisco 

Canadian NarJonal Carbon Co Limited 
/aofory and Odioas Toronto Ontario 


Colnnibia 


Diy Batteries 

^ ^they kst longer 



DootMb and biaxcra 
Ringing bwfUg olorma 
Brotecdng bonk vaulca 
Coning Pnllman porton 
Tolqihone oikI tvkgnph 
lighring canta and 
oittbulldliiga 
Om ceglna Ignldcn 


Tractor ignltloa 
Scartiing Forda 
Firing blaatt 
Motor boat Igniriott 
Heat regulator* 
Electric dodu 
KtSo**K** 

Running toya 
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THB TRUfiCON STANDARD BUILDINGS SHOWN ABOVB ARB 

ToN Cliudiuuitl Abbtiofar Co Norwood. Ofajkv Lower Ltfu MolHU Tmetor Co 
MflAiU. AM. lowor lUf h«t A|ipl«l»M Pvarl Button Co.. 8«n Jtuui Pocto Rko 


SETTLE THE BUILDING 
PROBLEM NOW 

The problem of expansion Is always with the growing, thriving 
business. Additions to present buildings, greater storage capac- 
ity, a new building to house this or that department all call for a 
building program, difficult or easy according to the course followed 


Truscon Standard Buildings 

Where new buildings are being considered it will pay to learn 
about the Truscon Standard Builoing plan — the quick, economical 
method of buying buildings With Truscon Standard Building 
construction troubles vanish, inconveniences, delays and hiji 
costs are things of the past In their places are Individual, long 
lasting, satisfactory buildings 


You know what Truscon Standard Buildings will cost before you 
order them You get your buildings on time as wanted and the 
vexations, delays and annoyances of ordinary building methods 
arc eliminated Tlicy arc fireproof, long lasting and built for 
individual uses 


Make your building dollar do full duty Get the most out of 
the money you will spend this Spring in new buildings If you 
are interested m buildings of this character send for useful infor- 
mation, Return the coupon or use your own letterhead 



lyarthowcs end Offices from Pacific to Attantk, 
For oddrtssot sto ^bfwnt of ptintipbi cUks^ 

Canada, IValkorvilU, Ont Export Dhf Niw York 


Send u»chi) building book and suggestions oo building to 

be used for „ „ „ 

Length. „ Widtk. . „ Height 

Nama „ „ ... 

Addrm. . . .. ^ A 4-24) 



UoQ is keenest in the market for dairy 
ntensils and ploughs. The old German pod 
Uon In fencing wire and other wire prodoeta 
has boon re established Oermany alao Bup> 
td^Ba a large proportion of the iron and steel 
reqniremenfa of the iViminlon In this field 
she hna two*flfthi of the trade in roils, one* 
quartar of the market for pUtes and suppUes 
one^half of the importation of iron and ateel 
pipes. A markedly reduced demand for her 
general machinery and electrical goods Is, 
however, manifMt The chief import obtained 
from America U mincrol oil and its aatoci 
ated products Laet year American machln 
ery and electrical goods amounted to 1 600, 
OOOi , but this year a report shows a rmluc- 
tlon to 583,0001 There are markets such as 
that of typewriters, where America had 
practieally a monopoly but Is now being hit 
by competition Britain now bolds 20 per 
cent of the typewriter market and Germany 
13 per cent The American share of the trade 
l^ploeks and watches baa uow mostly gone 
io Germany and Rwitxerland 

How Is Steal Wool MsdeT-^Certaip 

American manufacturers produce steel wool 
from high manganese besMmer wire by at 
tnehina one end to a power-ilriveij drum. 
ITie wire is ptdled under several knife blades 
of the saw tooth type arranged in tandem 
In an Inclined positiun similar to a bit in 
a hand plane Triangular shaped silvers of 
stcol ana shaved from the wire and when 
I about se\en eighths of the wire la converted 
into steel wool the residue becomM too thin 
to withstand the pulling atri^ and Is dts 
carded In later type maddnos the wool is 
prodneed by drawing the wire through cir- 
cular cutting dies Foreign made steel wool 
Is produced by first ahuving a thin fiber 
from soft steel wire in order to present a 
1 flat surface to the cutting tool The \dre 
j then la stretched over a frame but beneath 
; tho cutting tool In such a way that the wire 
is shroddcfl into filaments of triangularnihape 
I cross soccloli This shaiic renders the wool 
1 sharp for abrasive and poliriting purposes.-^ 

I Iron Trodo 


RoliQg a Diffraction Grating for astro- 
nomkul use is perhaps the most difficult 
task ever faceil by man, says n writer in 
Amer Machinht (60 5) Some idea of the 
difficulty may bo gained from the following 
apccificBtlous for u flt^-ln plane grating 
1 he ruled surface is to measure 4x5 in and 
it shall consist of 76 (MX) lines, each 4 in 
long Each lini must be so nearly straight, 
that the maximum devlatioii from absolute 
etrnlghtnpss shall be loss than 1/1060000 
inch. The spacing must be no accurate that 
no lino mast bo ‘out* of its ideal position 
by more than 1/1,000 (XK) inch All the linos 
must bo acenrotely alike in shape, that Is, 
tho wiilth, depth and form of groove must be 
the same for all The machine for doing 
this ticklish piece of work is diiicribed at 
groat length In the source mentioned, and ia 
now in operation at the laboratory of Mt. 
Wilson Observatory in Pasadena, California. 
Tho grating to be ruled by means of a dia- 
mond la a polished blank of very hard alloy 
The wormwhecl for operating the lead screw 
which feeds tho work table under the dia 
moud carriage, has 1,2(M) teeth. The lead 
screw has a pitch, expressed in fractiuna 
as 007874 in The worm makes exactly one 
turn in feeding for each line to be ruled 
Therefore the advance of table uud work for 
each movement is 0 07874 -}-ia 00 or 0 O0QP656 
Inch. 

Gm aa an illumJnant haa largely given 
way to electricity Gffband, one might be 
tempted to make the fftatement that its man 
ufactnre was deoHolng Yet, says The Am 
Oao Journalf more than oue hillion cubiefoet 
of gas a day were use«l in the United States 
last year This represents a 20 per cent 
increase over the previous, and itself a record 
yokt Its manufacture thus appears to bo 
increasing Tills prmlnction would be enough 
to fill the **0henandoflh 466 times each day 
In making a digest of the technical press 
one is conatantly being reminded that kite 
ffua InUuatry is a large one It supports an 
exrtptlounlly prolific troiie press and tho 
contents of that preaa show that the Indus 
try Is kt*cn In Its competition with electric- 
ity as a source of power and light gancm 
tlon, Every opportunity to exploit new open- 
Inga for gas soles Is pUyed up strikingly by 
the special press of the gas industry This 
kecuncBS of competition U reciprocated by 
the electrical industry, and the pubUo bene- 
fits by the practical reaultt of the ooutest 


; '“"I AMiiwc uotrqn set 
WeefiJ haa at last been consldaf 

ttbJy nearer ultimate aueeoss by ^ diaeevarj 
that calcium arsenate Is the bast axirtiBj 
“dope” for them destructive pestaTl^ 
comes a naw and better proosss Tor maldai 



Even a Barber 
Pole May Be 
Motor Driven 


T^ERHAPS you« like the invra* 
Jl tor and manufacturer of the 
animated barber pole, are developing 
a motor driven novelty, tool or ap- 
I^iance. It may be, too, that a per- 
plexing power problem u handicap- 
ping ita succesa* If so, wemvite you 
to utilke the eennoes of our Engi- 
neering Department. 


This department, for many yeare 
cloeely in contact with the uaee of 
•mall motors, isacctistomed to adapt- 
ing fractional horsepower motors to 
*^ew fangled'* applications, And 
to those manufacturers, who antici- 
pate a diange in the power unit they 
are now using, the advice of these 
motor experts will be especially 
valuable. Write them any time 

Dumore motors— dynamically bal- 
anced, operate quietly, without vi- 
bration. Bearing trouble is thus 
eliminated — long, carefree service 
assured. Operating on alternating 
or direct current, DUMORE high 
speed motors are exceptionally 
adaptable These speoal features 
qualify DUMORE motors as the 
logical choice of manufacturers who 
require high speed power units for 
the products they make* Scores of 
manufacturers of motor driven tools, 
novelues and appliances, have found 
in DUMORE motors a satisfactory 
solution of their power problems. 
Why not investigate and learn \ihat 
these sturdty moton can do for you? 


WISCONSIN ELECTRIC CO 
4870 Sixtemthhbr fladae, WkooMln 



Typa A S tflp pad 
SnSodopoxmtmonA^orDHS 





Dumore 

Ba^ondSPMxm 
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tbtt chmteBV Mcomp«ni«d hr tho hope, 
toiptmtA by Ufr§, Beoord, <85*0, 1 p >, 
thel it Witt evetttiuUy be iowered ia cget tp 
tbeiP«w«r X proeoM perfeeted after fteveral 
]r«Ar« of ardnoue labor by A. hi Kennedy, 
pf Montgomery, Ala., and Dr Stewart J 
Lloyd, of the UnlTeratty of Alabama, depart 
ment of cfaemlatry, under the direction and 
at the expanae of tba Alabama Power Com- 
pany, wiU be uaed for the prodnotion of the 
poiuon Tbe Oeneral Blaotrie Company alao 
materially aaaiated In the experlmenta glv 
ing both Dr Lloyd and Mr Kennedy accesa 
to their Schenectady Rewerch LaboratoHce 
and the aaalatance of their englnoering atafl. 
The old prooeaa Involvea the tiae of largo 
Quantitiea of nitric arid in the oxidation of 
white graenio. expenalve both iia to ooat of 
production and inreatment. The Kennedy 
proceaa ia deacribed aa an extremely simple 
one in whfrii doctrlrity takes the placi of 
the nitric arid, thus mlnlmlxlng the danger, 
and mibatantlaUy reducing the initial outlay 
of capita) aa well aa thereby reducing coat 
of pr^uction It i« dairaod that the product 
so obtained ia luperior to that made by the 
old procew. 


Notion Picture Fllma-^How Long Will 
They LnatT — From time to time we hear 
of the sealing up of motion picture fllma to 
be eared for the boneflt of future hlatoriauir, 
and the natural question always aeked in, 
'‘How long will they laat?*’ One answer to 
this is given in a partly facetious note in 
and Min Jour Presa under the caption 
of, ' Outdoing King '’Dit " A Chicago film 
manufacturer ia preparing a collectiou of 
motion picture Alms, vlsueliaing mining and 
other Industries for presentation to the 
Smithsonian Instltiitiou fur preaervation Of 
his tochnical staff this munufanturer askod 
the same questlou, and whs Informed that 
they would last anywhere from 10,000 to 
60,000 yeera. Tlic vault in which they are 
scaled must not according to Htipulatiott, be 
unsealed for at least 5 GOO yeani 

Highway Adfertislng Signs are being 
done away with in England where some of 
the principal biisinesa iutereata d(*cldetl to 
withdraw their signs from the countryBlde in 
sympathy with tbe movement for the prwer i 
vatlon of the natural beauty of the londscaiiQ 
The exsmple was set by a very liirgo distrib ; 
utor of petroleum products This company 
came to the belief or rather a ronlwatlon 
nf the fart that these immense advertising 
signs were doing them more harm than good 
ill that mutorista who were the toglmd eon 
snmere of their petrol were being forced 
while touring to view the laudsoapo through 
a sort of low visibility sert'cn of thtir ttdv< r 
rising and ao were uncunsriotisly building 
lip an antipathy complex against tbt advor 
tiser This good example was soon followed 
by others who no longer wen able to set 
up the defense that "others were doing it ” 

Uncertain OH. — As the American peo- 
ple have too recently learned oil seems to 
belong to the uuo who gets it Au luteresuug 
situation ia describeil in The Lamp, a house 
organ of the Standard Dll Vo of N J, 
wherein the ownership of the oil from n cer- 
tain welt waa contingent on the fluctuation 
of level of a lake The entbusiasro developed 
in Vcnesnela a year ago over a well that 
flowed aa much as KKI.OOO barrels in a 
single day resulted in several curiositlLs in 
drilling The great well itself, after fllHng 
the neighboring swamps and covering the 
nearby aurfnee of Lake Maracaibo for a 
radlue of several miles with « scorn of oil 
sanded up and had to abandoned The 
waters of tbe Lake adlolnlng the concession 
on which the big well was located were 
covered by a ooucession that cxtenikd to the 
water’s edge Under the terms of the con 
cession any well drilled must be under water 
but thera waa no restriction as to the )oca 
tinn of tba rig. Consequently, the derrick 
stonda with two of its fonndations kne<. deep 
in Lake Maracaibo but the bulk of the rig 
*s on dry land where the drilling rights be 
long to a different concessionaire So long us 
the fraah waters continue to lap against the 
casing the title to the oil will remain nn 
questioned, hut slHudd there bo a fbw inches 
drop in the level of Lake Maracaibo a scri 
ous problem may arlae 


Gettiiif H«at From (h< Center of the 
wth ife inwrftctfcaUe, accordlnsr to the 
Bureau of Hmeor In descending beutnth the 
surface of the earth the temperature in 
cretses oobtfuuously with depth at a rate 
vftrylng from one degree Fahrenheit for 70 
feet lit depth to one degree in feet, ac- 
eordtnf to the region whore it has been mea 
Men fceve eecended over Ate miloe 
mfitea of the obrih. II they couW 
M mtlee bMpw tbe aUrfooe In a kbaft 
tbbk dbep a tOcioit of fempereture would 



Timken In Industry 


It takes time to solve industnal bear- 
ing problems. Each bearing application 
differs somewhat from any other 
Each must have individual engineenng 
attention ' 

The progress and growth in the use 
of Timken Bearings in industry has not 
been starthng or spectacular But it 
has been a steady progress built on a 
study of each bearing requirement In 
cooperation with industnal engineers, 
the proper Timken Beanng for each 
application has been determined. 

Today, there are Timken Beanngs 
rendenng trouble free service in electnc 


motors, power transmission equipment 
of all kinds, machine tools, matenal 
handUng equipment such as conveyors, 
mine cars, industnal trucks and over* 
head trolleys, and in scores of other 
industnal applications 
The results in each case have been 
the same — longer beanng life, greater 
freedom from trouble, less lost power, 
simplified lubncation 
Timken engineenng cooperation has 
helped m many successful beanng in- 
stallations Possibly our expenence 
could be of value to you If so, call 
upon us 


THB TIMUN OOUXa BBAOINO OOMPANT, CANTON, OHIO 


TIMKEN 

Taperetf 

HOLLER BEARINGS 



272 


SCIENTIFIC AMERICAN 



rtMM, and it wonU m&m m (hovffi 
It oofht to be poMfitle to otiUn that hut 
u m eottree of power* free aod perpetaaL Tbe 
principal dtfRoulty Ui fiot the ooet of peoe- 
fo great a (tboogh a abaft 
5 mtlee deep wonM coat |WK)ft »000 or laore)* 
bwt tbe feet that tba amomtt of beat that can 
bt derived from Hot roeb le not proportional 
I to tta temperatiue* but ii Hmlted by tbe con 
Idnctlvlty ot the root Comparing tbo beat 
[ wltb water filtering tbrongb portma rock* it fs 
I evident that tbe amovnt of water tbat can 
get through in a given time U not dependant 
upon the amount of water avaQabte, or even 
po Ita preaauro, but dependa dilefly on the 
poroaity of tbe rock. Tne beat eondnctlvity 
ef rock la low, and In order to got any 0 03* 
li^rable qnaoUty of beat tbrou^ in a uw 
of time the area of nrfaoe expowd moat w 
large* The aocond important dUfitnlty de- 
penrli oD vpaec, the heat la available five 
mllea below the anrfaee but it can only bo 
ttaefnlly omjdoyed ou tba aurfaoe atid bow 
to get it then without loaiug moet of it on 
tbe way la tbe problem One luggeetlon ia 
te paea water down, and drenlate it through 
large galleries at the bottom, than giving it 
time to take up the beat, even at ^ alow 
rate of tranafer that exiata. Thii wonld five 
ua water at a high tomperatara and pret* 
onre, but at the b^om of tbe abaft, where 
it le no more naefol than iee is in tbe polar 
regions. In rlaing to the top of tbe i^aft, 
the hot water would cool down at nbout tbe 
same rate aa It basted up tn descending Even 
with extremely eAcient (and expensive) beat 
Insulation on the up going pipe, so much of 
the heat would be lost tbat what remained 
would not pay for the coat of getting It, 
at leaat until coal and other aourcea of 
power are much more expenaiTC than they 
are now 


Industrial Profl^rtM 

New Proeesa for Obtaining Low-Aah 
Coking Coal* — Almost all eokmg coal dis- 
trleta contain Urge qusntitios of coking ooal 
of higher grade than any heretofore available 
for making low ash metallurgtc coke ThU 
low aah coal exiata in coal beds of both gootl I 
and poor quality and ia acatUrial through 
the coal in insiM«H from ^ inch np to 1 2.1 
^ or 4 inches in dlsmeter There Is no visible 
distinction between these maam^ of pure coal 
and impure con) As tbe specific gravity of 
each piece of coal depends upon tbo quantity 
of nsh proaent in that phn*, the illffemnoea 
in specific gravity con be used for separating 
the low ash and high ash coal The apeetfle 
gra\ 4 ty Inoroiuiea about Ot for each per cent 
of ash If fu paratioB be made by a "float and 
sink” methml by introducing the ooal Into 
a liquid of the demred specific gravity, as 
for cxumplfl 1 36 all the cool having a spe 
clftc gravity leas than 1.86 will float and all 
the eoal haiing a greater speciflo gravity will 
sink 4 n exact separation thus can be mudo 
dividing the coal Into two grades. Solutions 
of high gravity and liquids can be used for 
ainking such separations export men tally but 
not Oommerdaily However, the sand floU 
Hon process osn be used by which a liquid of 
any desired specific gravity can be pr^uoed 
and utlUsed to make such separations Tbs 
sand flotation process utilises an agitatetl 
mixture of sand, or other suitable material 
and water as a "fluid maw" of relatively 
blgb specifle gravity Tbe sand^^s kept In 
suspension In the water by controllable 
meatHi for providing agitation and readily 
can be maintained at any desired apeoifle 
fraxdty Tbe specific gravity is under dose 
control and can be 1 arlod accurately at will 
Tliis process was introduced In the antbra 
cite districts of Pennsylvania two yearo ago 
There now are six plants in operation and 
another soon will be completed— /row TVaile, 
74 8. Ip. 

fNapoul of Creamery Waatea by the 

activated sludge method has proved aansfoc- 
tory in laboratory aaperlnumts at Iowa State 
College, Ames, Iowa, made by t>t Max 
Levine. A creamery waata dlfferd markedly 
from ordinary sewage In many respecte Vat 
particularly in tbat It contain* the carbohy 
drate lactroaa wblcb rapidly uiuknrgaea amd 
fementation, thereby rendcHAg the waate 
extremely refractory to septie tank treat- 
ment Ordinary digestion of creamery whm 
develops BO mneh acid that the rd^ar'W 
giioe of a septic or InboS tank U sutirely 
upset if tbe creamery vohime U at all a 
o^deraUa portion of the aawage, The 
right Und of dlgeating baotoria Cannot mMr 
Oft acid medU, tkey tbnka 1ft a 
glki^ mediant Obatrratloftft were mada Oft 
the effect ol aaratton at vtuSokO o on eentirt P 
of 

tfogenona matter. tntbifTO^ atofnAlv 


AffSft fftft 

Md MMVti «r MW OM j U t WWi, 
vated dftdffo may be dftvdlepafi tik Ihftftit 
wet^ from ^ peg oafttaktfti AftMplR 
of 8 per oaai akim mifik for Iff ta 
ht bftttlmi or ift kan^ (with. 96 m ftfat 
aotiva^ vindee lid fiO to 60 mt Oto 
per gallon) effected ttMftM remtiftOft fh 
tftrbdfty, aefaflty, aoUda, OkfiOttift AltiA- 
gpa ahd. particularly, oxygen oaninM ON 
demaftd Eedoctiona of ^ to 
the wygmi requiromenta lyeg* fw^fajur Ow 
taUed — Jfag NawtoJEoeofi, ftff td» g p, 

IbiMtkr Ftoqi^K it. a^idivtf W ft 
writer la /Mio iSabW WwW (ftO, fl pjft, 
t^), deetined to become aa gem^l arroV 
her boela, Tbe development of leaa than fhm 
yeare in the produotkm of ontitipl* ookmed. 
reinforced rubber floorings in wklefa the 
cotton fiber baa been reduced to the merest 
tissue end vuioantaod under high preskore, 
has convinced many pereona aa to tia daal^ 
ability in many different damea of lHifldlDga> 
Ita mipplemcntary um tor waloeePtinA beniea, 
■ ' te 


_ fea- 

turee lu all typee of flooring with mm* of 
the disadvantagcft It baa tto drawbaok ex 
cept that tbe firat cost la aomewkiit bIgbM 
than other typee of floor wkteh an nooe» 
sarlly tomporary in riiaraoter. tteinforeed 
rubber properly applied wiU last aa {ong « 
the bou^ This oountry wUl be uelng reia 
forced rubber flooring at an annual rat* lai 
in excesa of 100,0001,000 aqaan feet withii 
ten yeara. 

Making Metal Patt«ma by ISUetiw 
DftpoaitlMi^Thia method U perhaps tlw 
one big advance step made In the proouclni 
of metal pattern! in the last twenty fivo 
Trars. Caats of wax, plaster nf parla, or 
any fusible alloy are taken of the pattetti 
to be reproduced These easts are made of 
conductive material on the improsatoD aur- 
faccB. In the caos of wax or ptaaber of peril, 
graphite la used to make the conductive our- 
fnoe. Contact wirre are inaerted in the casta 
to make a connection in the idatipg tank 
nnd conductive surface of tbe east. Suitable 
insulation is given these casta to prevent tbe 
mrtol from spreading on the nonHBoncluetive 
Hiirfacfs. These costs are tbou plsoed In the 
desired plating solutiuna, and are afiowed 
to run until the desired thleknsaa la obtaiiied 
The casts are taken from tbe bath and the 
metul driiosits removed. They are bached 
up by some suitable allay, such as white 
metsl to gi^o strength, if neomaary The 
partings are then ebeefcod very cloa^ and 
mncbinetl or ground off if required, and from 
this point the procedure ia idcutioal with tbe 
old methoil The method la so aensitlTe that 
it will reproduce tbs finest balr line. It la 
powdble to sscertnin whether tbe patterns are 
made from a nmhngauy, pin^ or metal orig- 
inal, aa In mahogany, tbe grain of tbe wo^ 
can be clearly seen on tbe finished artirie. 
Center lines ou wood or metal patterns to 
be reprwlnced show up very plainly This 
metb<^ Is fast being adopM by many of 
the targe automobile manufacturers In tbe 
Lhitod^J^tcfl, due to tbe high degree of 
accuracy obtained in producing duplicate 
metM patterua. as well aa tbe comparatiTriy 
low cost— ifelef Jn<L, 24 8, 1 p., ill 

A Nftw Bnmer for Roftneritt hoe boon 

placed on the market in which there art 
two separatqMEM Tbe atoam entera tbrougk 
the upper pli^wd the oil throuih the lower. 
In the^mlxlug dmmber the oil ihMa to about 
the bu|m the cop. As a result of tim whirl- 
Ing moCKin riven to tbe steara, which ex- 
pands over the curved surteoM In o mauDer 
sliBilBr to tbe expansion wlildt occurs in a 
steam turbine, the oil and steam become In- 
timately mixed afid flU the entire lumber 
The mixing chamber fiems as a ree arro te 
and tends to prevent tbe sudden ciaBcea Jft 
the rile of tiw flame which are apt to remtit 
from fluctaations In oil or atsam pfcsmn 
TUa action la comparable to the Mtiaa of 
an air chamber on a pump la steafldftg tilft 
(Uaeharge pressure^ The ofi tm be^ifid 
praosore or gravity Ax low aa 96 pouttdft pn 
•quars inch aceam premaro wfll effect euft- 
ptete atMritttiftn of the oil 

Thft Ntff Hlfk'PiftMMM SUftM Btfttm 
have introdtMed ft iwmbef el h«w oonablerft* 
tioss. BvMeutir, tUpki tbs /row Ape, any 
unoertriaty retardhMt the ahUHy of materUla 
used lor vatvw, botiers, pt&iftg, twmaes, etsk 
to withatiuri the streas of stasn p r w wiy es 
ftp to 19 w Ikft per «i«aro tftdk w dttir 
tPsfttfiL fSke problem fts>w W 
ppsroffiiir >fmnfttUtft^ 

not exoesaiki TffO 
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Y ou ARE bound to be happy with a Willys*- 
Knight. Happy m the very beauty of it — m 
the silky action of it — in the price of it — 
happy, most of all, in the wonderful way it keeps 
going on and on and on without need of tinker^ 
ing and fiissmg with the engme. 

The Willys-Knight sleeve-valve engine actually 
improves unih use. No hammering cams. No 
clicking springs. No valve-grinding. No bother 
with carbon. No sticking valves. None of the 
woes of ordinary poppet-valve engines. 

This is the same type of engine used in the cost- 
liest and most famous cars of Europe. Willys- 
Knight owners report 50,000 miles and more 
without so much as touching a tool to the engine. 

/ If you want real happiness in a motor car— -and 
f bigKr mileage — own a Willys-Knight. The day 
of the Knight is here! 

WILLYS OVBRIAND, lae, TOLEDO OHIO 
Soles C<K Toronto, Con. 


rv 

' * 
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^lCbs4<!nitht Modds 2-pw Raadtttr $lt75t 5 |kus Ttmm^ $tt7^ 7 ^ois Touring $1325 5 pau Coupe SeeLm (Standard $1450 De Luxe $15500 5 pass 
$*£*1^795 LtiTf $1895); 7 pan. Sedan $1995; oU prices / o h Toledo We reserve the right to change prices and specifications wtchoia notice 

/ILLYS - KNIGHT 
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SAVED 10 PER CENT OF 

THIS 105,000 TON PILE’ 

This mountain of coal representing two 
months’ reserve fuel supply kept on hand by a 
large New England Ught and power company 
would have to be 1^500 tons larger were it 
not for the savings effected by Sturtevant Fuel 
Economizers. 

A Sturtevant Fuel Economizer is a series of 
metal pipes thru which the feed water circu' 
lates before entering the boilers; these pipes 
are placed in the path of the flue gases as they 
pass up the stack. When the gases from the 
fires are ready to pass up the stack, their tern, 
perature is around 550°. A Fuel Economizer 

E laced in their path absorbs about 250° of this 
eat— the heat for which you pay cold cash. 

One of our power plant engineers is located 
near you. He will be only too i^ad to look 
over your plant and give you an approximate 
estimate and the cost of installation and what 
you should savi by the installation of 
Sturtevant Fuel Economizer, or where other 
Sturtevant equipment will bring economy in 
your plant 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park. Mom. 
Camden, N J 


Plontf located at 
Framingham. Maaa, 
Berkeley, Cal 


Sturtevant, Wise. 
Oalt, Ont 


Sat«i EtitfHMrfnff Olpcea 
Aclania Ga Lo« AnialM, Cal 

Roatoo Maw. Montreal P Q. 

Buffalo N Y New York City 

Camden, N J Plciaburah Pa 
Chicago, in Portland Or# 
Cincinnati Ohio Roebeater N Y 
Cleveland Ohio Re Louie Mo 
DaUaa Taue Salt Lake City Utah 

Detroit Mtch SanPrandaco, CaL 

Hartford, Goon Seattle Waeb 
Indtanapolle, lad Toronto Ontario 
YVaehlagton D C. 


Fordca Rcprceentatfees 
Sturtevant Eng. Co Ltd London 

Sturtevant Cle Parte 

American Trading Co Toklo 

American Trading Co Shanghai 

^tton Natll Eng and Mach Co Manila 
^tton NelU It Co Ltd Honolulu 


H P Gregoc/ & Co Ltd 
Blair Reed i Co Ltd. 
Weeeelhoefc end Poor 
Weeesslhoeft mad Poor 


General Machitiary Co 
Pedro Marcinto Inc. 

Companla Italo-AmerlciMui de 
Impertadon Bueno 

A.B Be^ 


Honolulu 

Sydney 

Wellington 

Garacae 


Buenoa Alree 
iohaaneeburg 




Sdsntlflc Aasrtcaa Dhwt 

(ConflnMd from pdjw A7t) 

JtWQ pspera, one by W J. WoUeobtif, unlfft' 
gut profegaor ot DMcfagniegl «Bffitt«griiiff st 
'Jtski Univertlty, and tbe other jointly by 
C V Hirahfel^ obiaf of tbo fogegrefa 
Dptmont of the Detroit Baboon Oo., and 
F, O KHlonvpood, professor of best power 
engineering at Cornell Untveratty Hr Woh 
lonborg finds that the tbermal effldouoy of 
g gimerating station falls off beyond g pres* 
•ore of 1000 lbs. per gqogrs Inch, while 
Hkihfeld and ISlenwood oonclode that thle 
sAMcincy shows oontinaoas improvement be? 
ybnd 1300 Ibe. per square Inch, whieb was 
the highest pressure for which they mads 
their calculations Taking Into aocoont In 
vestment charges, maintenance snd fuel 
rhargos the authors show that the maxi 
nmm commercial efficiency is obtainod at a 
pressure of 000 lbs per square inch, using 
coal costing 9S a ton and at a pressure of 
4000 lbs per square inch with coal at |8 a 
ton Apparently little la gained beyond pres- 
sures of noo lbs per square Inch when coal 
jgoat |5 a ton, or 700 lbs per square inch 
^hen the cost of coal la 98 a ton 

Economic Waste ia Bucceasfullr boinff 
warred against by the Department of Com 
meren There have been (dtogether too many 
sites, sbspos snd grades of a thousand-ond 
one different mannfartnrod products Oom 
mon sense Indicates that in the majority of 
these cases the buyer would be as wcU sat 
Ufied If he hod a score of sisea of, say 
bedsprlngs or of paving bricks to choose from 
instead of that mnny sloes made by each 
manufacturer, with each menu fact n re r*s bUok 
all different In some degree from those of 
other maniifncturera of the same product For 
this bad situation no one is tola blnmod but 
it was recognised that if they could bo 
brought to a common Rgrecment by some dis 
iiiterosted outside ageney nti immonse amount 
of economic waste would be climinatisl This 
work of the Department of Commerce has been 
going on for quite a time and has permeated 
scores of special industries Most manufac- 
turers ha\e bt'CD only too glad to weed out 
odd sises, otc, of their product, since the 
genera) reform assures them that their com 
potltors will not profit unduly by the weed 
iug out Of course this work results in n 
sort of atanderdirntloD, and while one roan 
may regret, for instance, that the poeuHar 
variety of machine screw tliut he has been 
using has been dropped, the majority will 
bo pleaseil because they will find that there 
fs a bitter future diance of matching the 
liae, thread etc they want About 80 per 
cent of most proilucts have been dropped 
The work Iins gone on quietly and without 
great notice outside of the technical press, 
but It has rrcoi\eil considerable notice In 
tho latter If tlm actual saving of material 
and huimui effort brought about by this re- 
form could be made In some other manner 
that would be more dramatic It would be 
emblujsuiHHl on the front page of every news- 
paper in tho country 

A New Non Corroalve Fipe-Lining 
Preccaa. — Some attention is being given 
in Britain to a system whereby cast Iron snd 
steel water pipes can he lined with oon 
Crete to provent that corrosiou wblofa has 
always proied siuh n trouble In the past. 
These piiies are being manufactured by the 
Hume eentrifngnl proeem whereby tlm pipes 
arc formed in revoKlng moulds. Experiments 
made proved that concrete would adhere psr 
raanentiy to a polisheil and ollod surface 
The process is carried out as follows port 
land cement and crushed granite are tho 
materin s used \\ hen ready it is conveyed 
to troughs which lie alongside each of the 
contnfuga) muchines used for the actual 
manufacture of the concrete lined pipes 
Ulngs are placoil at each end inside the 
pipe to retain the concrete In place, other- 
wise us soon as the pipes started to revolve, 
some of It would be •ejected at each end A 
slow rotary movement is then given to the 
pipe and is contimieil for ten minutes or so^ 
and, while this la going on sand and ce- 
ment are introduced at each end The oon 
Crete mUturo adheres to the iutnmal surface 
of the pipe by centrlfngal force and as 
soon as sufficient material has been intro- 
duced, a hand tool being used to get tlw 
mixture along the pipe the speeil of rota 
tion is consiilerablj Increased resnlting In 
tho coarser parts of the concrete being made 
to close Dp to the surface of the pipe wUlst 
U also results in the liquid in w eoucrote 
being slowly evacuated from its body The 
liquid really forms a thin film on the sur 
film of the concrete bnt ns soon as the pipe 
stopa spinning this film falls to the 'bo&m 
ana can be brushed out wbea the tiatefMl^ 
(CoBMaiMd papa I74> 


KEYSTONE 

Rufit-Besisthil Gcai^er Sled 

K^m^E 

Nack nd Gahviiized 


Formed Boofind Prodads 
Boofind^l'eme Pistes 
Tin Plate, Etc. 

Socure msxUnum nMfTSffdoac# from all ihoet 
awial products by iiisleda| ttpoo eoppar-ated 
its czodlencc is a w«U attiblimod metaUuilloal 
fact. The proof is eonclutlye 
KamroNB Coma ffrasL h ss sto neds by the sM 
tea .el a eavtala perosmiOs of Capper to wstl MSde 

glrlss reaeha of poaidve time and lervles tmta. 
Weneaetaontre Bkoetand Tie MIU prod u e tt for all 
ppet-Ao>ericap B an isiar Steel ffboeta, Xmertossf 
Heertk Steel Sheet*, Rer«taoe Copper StetHm 
Keck Shm Sp^l Sheeta for (tampiaiLneets for 
Electrical apearetaa, Xetostoblle Sheet*, Deep DmrlM 
Sheet*. ApSio and A^fo-ifoyatttMiOeivaalaed Sbeeta, 
ComSflted ShoM* Fecm^ B neda se ii d Mdlej P r edeeia. 

AineiAN nan AW im atn coivm, mMnk, N. 



L*f»yctl« BlvdL at Flnt St 

Cbae fo CMreh'a b m laat eenMv 

400 PLEASANT ROOMS 

A leader among Detroit*a flnwt botats, 
Fort Shelby Is the choice of travelen 
who jtnow the unatnal comforts and 
conveniences enjoyed by our gueaia, 
Ratec, BUttlng at $2.50 a day, art nota- 
ble for cooaiderate moderation. Bervl- 
dor .Service. 

Convenient to rafi and water teradnala. 
M. C Depot earn atop does fay 

Tho hoiel that mado DoMi 

yiiinouf >br 





The World’s Lowest Priced 
Complete One -Ton Truck 


The constantly increasing use by nation- 
ally known concerns of Ford Worm Dnve 
Trucks mounting the new all-steel body 
and cab is a convincmg endorsement of 
this, the world’s lowest pnced complete 
One-Ton Truck Pnce $490 

Meat packers, wholesale and retail grocers, 
bottlers, coal and ice dealers, creameries, 
or any business requiring reliable trans- 
portation find in this sturdy well built truck 
the most economical means of delivery 

The body and cab are the latest Ford prod- 
uct, designed and built for general haul- 
age work The body has steel flare boards, 
and is provided with sockets which permit 


the use of stakes and high side boards or 
the mounting of a canopy top Screen sides 
and end doors are easily mstalled, making 
the body readily adaptable for a wide range 
of business requirements. Loading space 
IS four feet by seven feet two inches 

The efficiency of the famous Ford Worm 
'Drive One-Ton Truck is being constantly 
demonstrated by thousands of concerns in 
widely varying lines of business Ample 
power, ease of control, mechanical simplic- 
ity and every-day dependability, together 
with the low first cost and exceptionally 
low operating and mamtenance costs are 
reasons why the Ford One-Ton Truck is 
the most popular truck in the world 


Any A uthorized Ford Dealer will be glad to 
help you work out your haulage problems 

To Fordize is to Economize 
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nade sure 
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W< $Mgge»t 

ifly applic€UUmp 
your UtUrheaJL 


(NO CHAROO 


60 pages of Plain Facts of 
Direct Interest to almost 
Every Man in Industry* 

**A Clear Statement for Clear Heads*** 

You kruMv that almost every manufacturing 
business employs hardwood in some way* 

You know the special utility for which Hard 
Maple is vital—in your own business. 

BUT CAN you name the 156 specialized 
applications for which Hard Maple is the 
throughly established Standard material? 

Neiu thoughts will spring from the reading 
of this list and from a study of the official 
statistics of strength (compression, shearing 
and tension) of all American hardwoods, 
beam*tests and impact*bending; also, com- 
parative weights of hard and soft woods, etc. 
Some of those new thoughts may be valuable* 

32 illustrations, 60 pp., 6 3c 9 in., 2 colors. 

‘TAKE THE GUESSWORK OUT 
OF YOUR WOODWORKING" 

A hrcmd*new and invaJuabU teftntnct votume. 

For jmir co^ (ufMi our cemtiUmenti) N**** ivHlCi M (• 

The Northern Hard Maple Manufacturers 

31 1 F. R. A Building, 0«hko«h, WitcMiain, or 
311 CummcT'Diggint Building, CadHlf, MidiigMi 


SdenUik AaMrioui DifMt 

ptHf< 1^4) 

HBf« tt the ends ot Ote idpe m 
When the oonerete )• net tbs pipes tve pot 
swsy for three or four weeks, st the «od of 
which time thej nre reckoned to he 
tor nee Mott of tbaee plpen m medt wlih 


Om wpw inm f" 

wRm at dM Ibw 'Mtgmm ««• «r oH 

diM CM,* fl( aiatntVlHm. nMiji m 
prtnat t iMit Urn Uvm al finfOtm imU 

whklL whOe sbywtr n fondstotnw whM 
dUfor mshdr la the MkUMd of kswpgt 


: s lining of ons-hnlf inch oanorote bdt if ro- eontnot with ^ (Mhle sb«tt of iho-W^ One 
! Quired, thie can be Incrensed to one inofa or t^pe of ftontlnx roof is known ns n flontuf 
I more —Consent <m 4 Sftg Nuotf dS If p. 47 tauii dedt, ssd bss On Its 

Coni Procesnint had a banner yw in 
1028 , according to an editorial in Ohem. ^ saalnst tbs InjWe shell ^ 
ond MetaU Ung , ( 80 . 8 ) Bspedslly is this ^ 

true of the qiannfaotnre of water gaii, In ^eUnk s)^ kf hr ^ 
whidi there hss been s widespread reeogni ^ rty. Thme are *^**^^.^ 

tion and general adoption of tike *^^irtin ™t of ue tm and are pitttsn afOMW 
gM’ proceM. Thl. „<«>» of rnaUnc iM ^ Py -»*■”**"■*. 

penoita tho um of Utanlnoiia foal In the funct^ of the y*wi 1 lB>_> nrt i*..*? 

water-gas generator and requires less oil Ibr tedoee eYspotrstion losses ^ ^ini anwg tto 
eerbuntion Alone theM beneSta, tho J«P®t el*®* IWWM ittBg 

heat loiieet ere- daereoeed aa eonipa»d arlA bj«*AI«g lonw and Inam ^ to^wnlrtlof 
tboae of the atandaid wafar^ aet, and ot a<r otar flia Ugnid. By tBmfaiMk u trf the 
the dapoalt of carbon on the drackarwork of 7 *IW a^ ^ toa haanrd la ^ tatoM 
•nparhaator and aarbnratar la preMnted. M A ^ t^ ti no large AIM 

tho Bald of bTpNdact ooUng Aa ontatand «!•*»•*»• t^IM. W to thM ^ 

Ing feature of the year to one that hoMa great “J liquid a^Pae^ ^ *to m]?« ri* 

promt*, for the indnstr. The Backer dwtgn Ijpe of oonatruedM the ogpoaed B^Bb ta 
of coke oven (Koppera patenta) proved oo “ very aartaw wot of Mfloant dHm » 
tocceeafnl aa practicalto to anparaeda all «*">»•“* ‘*«® drwlatloD of ^ ato to 
other tniea la tba oontraota let for new eon «««;•««» to aupj^ oM nbwdlMU Sloaliiig 
rttuctlon Thto oven eraa Brat bronght to the tank, h ave bean IM uatrated In neent 
attontlon of tho fleW in VtO, whon an ox *““• ®* Ae OoaornnO AltmUJAM. 
perimental plant of five oyens was erected at Cerloni is usoally rngmrM ns bnlonn^ 

g to tbe general gnmp of rare enrihA is 


peiimentaj^iant of five oyens wss erected at CeriOM is nsoally regroRM ng Deionn^ 
Chicago This oven has prored to be g great ing to tbe gensfol gronp of ran onHhA is 
advance In the art and has lessened the time it luTsrUbly occurs in nature oasoelatsd with 
required for coking sufllciently to decrease the other members of tbe groups and la very 
greatly the capital charges against coke and similar to the o^r rare-earth deagets in 
ha« at tbe same time extended the range of many of Its chemical properties, itatSg J P* 
coals available for coking, as It will eoke Bonozdi, in Bnlletln 212, recently ismed by 
coals heretofore uncokable the Deportment of Interior, through the 

UqaM rhiorine la Faat Rairiaehig *' ***"“• obtalurt 

Bleaching Powder, according to n^Jrito* JJ®"* 

In r*om and ifatatl B«,,*(80 8) No oo^" A No^ 

branch of tho heavy ohemlcal Induatry haa " Ural Moitotalne In No^ and^tt 

underaone auch radical changea In the paat CeroHna^ and In Canada T^he dtolnt^don 
two or three yean aa the electrolytic mimu from the mineral caM moiiarito mnd 

facAre of alkalL The year UB8 rnw the A“ <>t ““d. A river 

largeet atop yet taken in the replacement of 

blenehlng powder which t« known oommer »»«*««. N»rA and South Carolina, Amalia, 
dally a. bleach," by Uqnlil chlorine It to it* ^ Mountolne and A Ae Bute U 
aafe to aay Aat In 88 to 90 per cent of all Travancore, aoothorn India The monaalto 
placea where bleaching powder waa or to uaed “.A"* “»• » < J*® 

It can be replaced by liquid ehlorina and “*•* of roncentratloB 

diow a material aaving In 1018 the liquid A "mpAyed, audi aa waaUng by placer 
Alorine capadty of tbie country waa abont “'®A"^ taUe eoncentratton, or mat> 
7900 tone per year (cqnivalent to approx! wP»»6od -nie moet Important uae 

mately 23700 tone of bleach), Ae lam par *°® «»*"“ ^ Ae eun^aoAN of gu 

oenuee of chlorine Aon going into bleaA incanderont llgh^g CerAm to 

Ag powder Jan 1, J9B4, Ae liquid Alortno comMn'tion ^A other m- 

eapacity of Ala oonntry waa approximately '"J™ y*i*2> 

83000 tone per year (equivalent to 99000 ‘1?®®® ■‘‘•'I® “<* ,*>"“®A AUoya of mixed 

tone of bleach), will A ahowa Ae inereadng e®f*»m-^arA metala are naod aa redndng 
conaumpHon of liquii] Alorine In replaoAg y"»Ato prAutomotj^ from metallic oxl^ 
bleaching nowder • A mixture of atont 86 per cent lion and 66 

rw V .w ... par cent cerium to naad for automatic MAt* 

wygan by the LiquefactiM Pronaaoc— era. Varioua eombtnatlaoa of rariona metato 
very few oj’ Ac large indnetrial naero of with cerium have been patented for uee to 
oxygen in Ala country have owned planta pywAoric alloya It to dalmA Ant Ae ad. 
for prAudng Ae oxygen they leqnirc, ^ dicion of 02 per oent of oerinm metal to 
canee the omnomlc tme of Ae dtoMytio aJuiulnum definitely Atprovea to phydeta 
proceaa Involved Ae dtepoeal of Ae hydro- propertiee. 

gen aimiiltaneoaely generated and until very j. 

recently there waa no aatlifactory llqaafae- Dittooii la jnpqmir ntoini W Ml adOc 
Uod unit available. Within Ae paat two MototAg material, but to e^ range of ap- 
yeara, however, Aere baa been planed to auc- Pllcatlona to variou* Adoatriaa to not nniv^ 
ceaafol oiMraUon in more Aan thirty plant* “"7 *PP»clatA Dnrtron valve*, epeka, 
a UquefacHon ayetem Ant AouM be ofgreat Pomi». exhanat Ana and container* 

Aterert to all large naeta In outline, the «« Ar A, handling and i^afe of 
proceaa, u exceediDgly almplo Air la freed mnriatlc, nitric, anlAmie, Aoaphorie wd 
from larbon dioxide and auapended matter "Aer addanaed A A* dean^ or eoloriv 
In cauatle potaab ecrubblng towera, brooAt ^ S*® 

to high preenirt In a mnto-atage compretaor, Ae action Of anlAnrle, nitrio and pboapborio 
dried by aolldeanatic potaab while otitt under W 

preaaure Uquefled by audden expanalon and *o dlAtly ^aeM hr iniirtytA that It to 
Oxygen aeparated by fraAonal dl^atloB of wtor^r prnedeal for tondling ^ aatota* 
Ae liqnld air— Chom and MaMt JA,„ Aty A® eommetdal oaaa Dnriron to pro- 
80 8, 4 pp, lU rfneed in manj fornu ami while it is too 

11 ^ j machlns hy oidtogry msdiods, irM- 

SinpUfleatton of MwafatCvr^ ftwd- ing machinery boa beta dsvissd so dm nsor 
lids in rencral is b^gr brought teriol may be fsbrioatod into special equips 

through eWorts of the Departoenl of Com parti for sUodard mmdUnary iaMwt 

merce This is dmpty su effort to roduce to eorrostem A great odyantofs in dm tws 
economic wsste An exceUsnt psdent of this Duri^ la ItiwU nirt^vsfwd pM 
sort on which to o^.t. is rftfd by JUtsnT^ A wWo nso hM bosn found fog 

motive /odssHss One prominent make U Durlwn anodss, both for oss in mstd 
sIg-cyUnder passenger csr uses 7 slws of recently «s on itumlubfo uod* 

carris^ bol^I6 ^of orttw pins, B ^ for ImaSasing corMt dsnsi^ to pladag op•^ 
of Whitney ksys, ^ slass of riveO^m stsM and for voHoqs o&r 

and types of muhins sevsin and ST sls«s of< purposes. It is slw> pioduosdla great tqta* 
wood screws hi body work. in tb« ^ sfondard dwdo^ pipe «mi fft* 

FlontiDg Bouf Ttsks^Ilw petroleum tings w ikh are pgrtioukilr aOapM to h^ 
toduitry haa recootly shown mt£ great in 4Unf tiorroslre Wastes, This (prsfo jhf 
tereit in tbs prerentkm of svaporotioe losses tnstoDed 1|» sgtos in eeillv W 

from crude oil and casolfoe that almost doily cost leop. |>uritou tank outlets ettd oi^ 
t^re is todttg deteloped irod placed on the oeOdoiiSp efowUtiM efoam foto mul 
market equiinDeat deMgned espastolljr tp re- eqoijmaafc Affpfa^u 
doee these loaass, states XmMg fonidti nseinhi aj^ 

S? 1 iSg 77 ag 1 ig’SSS^ a 

by toe Bufcsu of kSsa. Jkmm$ to* retoivt MSi 
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Lead exempts you from a weather tax 


H OW much u your weather tax? 

Thouaandi of owners in the 
Umtecl States pay such a lax for the 
share of rain» snow, and sunshine that 
fall on their properties 
One billion dcAlars* worth of property 
crumbles beyond repair in this country 
each year And this vast total includes 
the many millions paid by property own- 
ers as weather tax — money that lead 
would help to save 

Lead exempts you from 
a toeaiher tax 

Lead IS the ugly duckling among metals 
It isn't so handsome as gold It isn’t so 
strong as iron Yet lead performs many 
functions— for which the other metnls arc 
not suitable In the form of white-lead 
m paint it is man’s mightiest protertor 
of wooden and nou-metallic surfaces 
Paint manufacturers use white-lead to 
make their best paints Painters a])ply 
white-lead paintas a protection and adec- 
oration on buildings you see everywhere 
Approximately ^0,000,000 pounds of 
white-lead are used every year in this 
country This makes enough paint to 
cover with one coat about 3,000,000 
houses of average 8i»e On the outside 
and the inside of homes, churches, 
schools, bams, theatres and stores, white- 
lead foils the attempts of sun, air, and 
moisture to collect a weather tax 

Where man pays the tax 

But the weather still collects some of its 
toll Frequently you see a home that 
once was fresh and new, but now is rot- 
ting away The porch floor is not safe 
Window sashes are rotting The sides of 
the house are weatherbeaten and worn 
On inside wolb are great damp spots 
where moisture has penetrated 
White-lead would have prolonged the 
life of the house It woi^ have been an 
impassable barrier to air and moisture 
As long as its fllm was unbroken it would 
have kept the covered surface safe 


And after all, the first cost of white-lead 
puint IS small when you consider how 
such paint protects your home your prop- 
erty, aud the money you mvtsteJ m it 

Whitedead a standard cmenrig 

From the days of our forefathers, white- 
le id has been the standard for prevent- 
ing decay and deterioration and for pro- 



Jlatn and $tarm har§ attarked thU pWoTt 
v>hirhv>a$unprot4cUdbypiitnt Ihf owner 
u uiwioiing a%u of ha weather tax 

viding the desired decoration Wise prop- 
erly owTiers everywhere are obe> mg the 
rule, “Save the surface and you save 
all,” and are covering the surface with 
white lead paint Thus they avoid pay- 
ing weather and repair taxes 
For extenor painting they find that 
v^hite-lead and pure linseed oil make a 
paint that sticks tight to the surface, is 
impervious to moisture, and lasts long 
And they know that fresh-looking, well- 
kept property is on asset to the coin- 
raunttv, a sign of cleanhneas and respect 
ability within 

For intenor painting of walls and 
woodwork these owners find that white 
lead mixed with flalimg oil not only 
protects the surface but also gives a 
soft, beautiful finish, restful and pleasing 
to the eye By mixing coloring matter 


with white-lead they obtain tlic color 
that wuU harmonize perfectly witli any 
decorative schcint 

Producers of lead products 

National Lead Company makes lead 
products for practically every purpose 
to whu h lead can be put in art, industry 
and ilaily life 

i>utdi Roy vhitedetid \s llie name of 
the pure whife-Icud made and sold bv 
National Lead ( ompany It is extreme 
ly fine — so fine that it easily flows 
through a silk sireen containing 27 000 
holes to the square inch 'Ihis gives 
opacity and smoothness of film 

On every keg of Dutch Boy vhUe Uad 
IS reproduced the picture of the Dutch 
Boy Painter sliown below 7'his trade- 
mark guarantees a product of th© higli- 
est quality Dutch Boy products also in- 
clude rt«J-lead, linseed oil, flatting oil, 
babbitt metals, and solder 

Send for this painting portfolio 

We have a portfolio, ”Thc Decoration 
of Our Hoims,” winch we will gladly 
send to anyone wlio is interested in the 
painting and beautifying of a home 
This jKtrtfobo contains color plates sug- 
gesting decorative schemes for various 
ty])es of interiors and exteriors 

Besides its use in paint, lead has many 
other interesting unos In fad, the 
story of lead is a fascinating one, and if 
jou want lo know more about this 
wonder metal, we cun recommend a 
number of interesting books The latest 
and probably the most complete story 
of lend and its many 
uses IS “Lead, the 
Precious Metal,” pub- 
lished bv the Century 
Company, New \ork 
If you arc unable lo get 
it at your bookstore, 
write us or the pub- 
lishers 



^ save all 




NATIONAL LEAD COMPANY 

New York, 111 BroAdws/ Bortoa, 191 SUU St Iluff*lo, 110 Oak BC 
ChioMD, 900 IHth 81 CiftHnnali, W» Fnwmwi A« ClevekoH 

no Writ huperinr An BC Ltmii, 7M Olieitiiut St 8m Francia^ 4i9 
Cahforala Ht j Plttibuivh Hjitional l^r*d k Oil Co. of P« 318 Pourtli 
Amuot FUUJrlphU, /olu T tewit li BroL Co. 45T CUrtaut Btnol 
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‘*Hovv much IS a rhotiianchh nf an inch P 
you ask If s about one third the 
thickncis of iliis page 


A very precise family 

This will give you some idea of 
what General Motors means by 
accurate craftsmanship 

In the manufacture of just one of 
Its cars there arc 37,000 extremely 
fine precision operations Think 
of It— 37,000 measurements of less 
than 2 one-thousandths of an inch ! 

Such craftsmanship produces a car 
which combines the accuracy of a 
watch with the strength of a loco- 
motu'e — and this combination of 
accuracy and strength is an ideal 
which holds throughout the Gen- 
eral Motors family 

An ideal which each member-com- 
pany IS better able to approximate 
because to its own resources it adds 
the resources of the family of which 
It IS a part 


GENERAL MOTORS 


Buick 


Cadihac • 

Oi nsMoniLs 


CmvROLET Oakland 
CMC Trucks 


Genml Mo*c« cwi, truck* fcnd DeWo I ighi product* may be purchwed on the ChiAC 
Payment Plan l^Murance tcrvice it furnished by Ctencra! txchange Corporiiion, 


Our Abrams Inveatigatloiip-^VIL 

(CoAlinuad fmm 

b« experiences the reactions. If he is work 
Inf with n known blood spsoiiDen — ons whidi 
is aocompanleU by s cose history or one 
which has been taken from the patient In 
person — the rcuctioiu are ueuiilly strong and 
readily doCetted by the diagnostician Hence 
his dnclinipt nre definite and qulcUy arrived 
at* in tnurkfsi contrast to the weak and un 
certain roiiLlions when a ‘ blind* specimen 
la being tcsteil* especially under rigid test 
conditiona 

We hiu e in thin procodare all the olements 
of the familiar ouijo b^iard experiment, in 
which two pereons quite uncon wioualy pueh 
m tiny pointer o\er the letters on fi large 
board* spelllug queer mewagea which have 
their origin In the siibconsdoua mindit of 
one or both Bittern Tlie ERA practl 
tioner bnN been taught that at the bottom ot 
all aiimi nta there in a bnaie toxemia* orig 
Inaliy called eungenital syphlila but since 
changed to tlu more euphonious nitd Ichs 
hanih name of ' diminished reaiiitunce ' or 
n R for Hhort Then* too he has boon 
taught that lulKrcnloHis eurcinoma snreoma 
and other iroubliH nre far from rare If not 
lovolopeil t<i a point whi re they may be <le 
tectfHl by ordinary clinical diugnosU be is 
told, they ori usuuUv prejient noierthelesa io 
an ludpiciit Htiikc Furthermore, no runs tlie 
story, tho. rlectronlo liingnosia is so much 
more sensitiNe and accurate than the clini 
cal, that these things are dotH ted from the 
elottronie r«. actions long Ufore tlielr prts 
enco would be made known by the more usual 
technlqui The mere fact that a thorough 
clini* ni txaminntioa Including X. ray ex 
ploratlon the Wiisserman test and other pro 
eedtircs in nlileh inrslera medicine places 
much faith fails In many instances to chetk 
up with thi 1> R A findings means noth 
ing whateier khm discredit to the orthrslox 
*loetor 1 j U A its iirotagouiats insist, must 
he corna t ciinienl findings that diverge muft 
be wrong \\ liich is mihlly a musing in view 
of the fmt that, In his original Idcntifica 
tlon of Ids rati a Abrams rnlieil upon clini 
ml diagunsia wholly obvinnaly no other 
course uas open 

Tho writer can hear a storm nf protest 
from h II A runks ugaiiiNt these stati mints 
E\on though the I R \ gentry haie done 
aboolutily nothing for our Gommlttee in tho 
way of sulimitting tin ir technique to simple 
teistn though repeutcflly urK‘d to do so by 
their Itadirs tiny an always ready to take 
oxecplion to wliate\er opInlonR we may form 
In tlie ubseiuT of their eiHiperntion They 
dcruiind that wt uiHNpt P R, A cinims with 
out proof t^tUl tMTi though thi \ ha\t pr*. 
forred so fur not to iindirgo onr tests we 
Im>e hi dll going ahead with excellent resnlta. 

Our obsi nation and tnsts with regard to 
the siibji‘etiie nature of thi romtions ha\e 
been InUrestiuk and, no far convincing Nur 
nre wi alone in the viewpoint to which they 
hole kd us Not HO long agu n prominent 
olectriiiil mnniifm tnrrr was asked to make 
a sample resistance box nctording to ctr 
tain HporiheatloiiH tor nn Abrnm* praeti 
rioiH r la ordir was filhd and In view 
of all file eiriMinstunceR a \ory Coin[K5tont 
engineer of the company was designotod to 
see the box instullcfl and tricfi out He took 
the liberty of n mining esaentinl ports of 
tho inti rnal iuh haiiisni of the box without 
infortriing the doctor ’ Tiie box was never 
thrlisN plmid in the electronic clri iiit one) 
tho reactions obtiiiiied through it with all 
aocustomeil Llanty Tlio enginci r wmt fur 
th«r, and dlsconnectod some of the txternnl 
connectionM but tho reactions wore in no 
whit embarrnsswl So much cannot be said 
for the AbraniM praitlthmer when he leunied 
whnt had been done however 

If this happened to you or to me, we nhould 
fi^rlously question the techuiqu© under which 
ouch a damning thing could happen Well 
the K R A man in the ease may have 
questioned but if he did b< illdn t qucntlon 
out loud His solo visible response wna to 
try to get the engineer to promise never to 
toll anybody about it And be is otill dUg 
nosing with the electronic appnratua, and 
without apology Waiving thU rather obvl 
ona and imjiortant matter of the doctor** 
good faith however, when the vibratory rate* 
come through an empty box and open con 
nections, one must wonder whether ^e whole 
technique means anything, after ell 

Then we hare the ca«e of an engineer who 
hta given a great deal of attention to the 
pfayidca] aide of the electronic technique He 
hti worked out elaborate diognoatio equip 
mofit whiefa, on its vo^ face* must com 
mond deep admiration We who have worked 
wHh delicate radio equipment, even to oenoi 
tire and highly ooonrate w«ve-tDeteni* k&dw 
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pnoblon ftppgratug when It ia placed before 
na. 11ien„ to cap tba cUmax, we were shown 
a number of curves of various disfiaaeg. 
carefuUr plotted on quadrined paper with 
the aame preclilon as a wave-length curve 
for a variable condenser or other piece of 
radio equipment Could it be that we were 
getting down to this marvellous simplicity 
in medicine, when every disease would he 
tneagured and reronled, its wave length es 
tablU)te<l in centimeteni? Already we had 
visions of the future doctor — a stndioun 
young man with a collection of good looking 
apparatus and a heavy louse leaf note bonk 
os his main stock In trade manipulating the 
apparatus and referring to his wave length 
charts, and finally giving us a detailed diug 
nosis of e\en our moat minute irpegulantieH 
such os the moKt skilled diagnoatidan of the 
old school could not do in a thousand yeiirH 
"How were these remarkable curves ob 
talned? wo asked To which warf the reply 
"Well you see. for the time being wc mnkt 
use of u human reagent — the Abrams toch 
ulque yon know — but only for the time be 
Ing We are to hate a substitute for I he 
human reagent ’ W> eskoil if we might sep 
these eurves In lln making ‘(Vrtmiilv 
cuino the ehf'erful reply "Arrangements 
hnift been made to run through a typical test 
this evening One of the most skilled Abrams 
diagnosticians vlll elicit the reactions 
Several hours latter we were ushered into 
a sninll room in an office building oecupied 
mainly by doctors, and intro<hicn1 under an 
assumed name to an elderly practitioner W • 
shall not mention the eitv nor gin any de 
tails which might disclose the participants 
in this particular test for nothing la serxed 
by giving names vhen we are primurilv In 
tcrested in the tcehnlqiie ftsdf anil not in 
the indiiiduals, per Me Tlie olab<irntn equtii- 
nient was rapidly assi mbletl for the Ust A 
young lady was to serve as the reagent To 
give the procedure the oarinarks of a Men 
tifle demonatratioii a toni[>ornry seriui wm 
placed between the doctor and the enginur 
manipulating the instruments 

!4oon the test got under wnv A pure gt i m 
culture of typhoid was to la measured for 
tlio purpose of plotting tho tvphoid <une 
though E R. A hits already udmiltid tin im 
possibility of identifying purv gi nn tultnriH’ 
Tlio onginoor would ailjust tfn wavi hngth 
device then d< termine the potential of tin 
reactions for that wave hngth htfon gom^ 
on to the next wave length setting and so 
on In this manner so the theory got k a 
number of imints would be obtained baH«'<i 
on thi- ijotmtlal for eneh wave hngth sit 
ting tlius gixing the gradual swing of tin 
curve up to the peak, and down again on thi 
other side 

Tlie procodnrt was not very impressivi 
Sevend hours of pmious time were iisnl 
up Finally the wrlP r nskefi if he might 
manipulate the apparatus The request was 
Immodintrly grnnteil Tluu sitting bihind 
the screen the wrlPrs first move was to 
diseonnert one of the wirea This, ovhhnllv 
made no dlffi n m l Tho doctor pronounced 
a good strong n action, just tin same Tin 
engineer rushed into the bn neh with an i x 
planathm It makes no dlfftreine he in 
formed U8 whether the wire oonneetions iin 
disturbeil or not the cli ctroiih i nergv jumps 
across wide gaps with the grojitist pum 
O ne s first impulse would bi to ask whv luive 
tho elaborate apparatus. If this is the casi. 
but in point of faet tin ro is an even more 
serious ospeet than this 

Til this particular set up tin potential or 
quantity of the disi asi Is measiire<l not in 
oimiB," hut in ceiitiimtcrs An ndjusttibh^ 
gap is providctl in the wiring, and, starting 
from actual contact this is widenetl until 
tho reactions cause to be felt by the operator 
who la at work on the reagent. idth of tht 
gap which stops the passage of tho energy 
ia then taken ns the measure of the energy’s 
intensity and this gap is In no case mom 
tiian a^iut two feet — usually much loss It 
is very surprising, after this, to be told tint 
the apparatus may bo diseounectod and nn 
additional gup of four or five fact introduced 
withont any offect whatever upon tho read 
ings. This, however, is quite consistent witli 
the extraordinary facility of the electronic 
pracUttoners in devising explanations that 
are, when analysed, more absurd than the 
irregularities whirii they seek to explain 
Our next move then, was something less 
apt to be circumvented by the eccentridtios 
of the electronic forces. Without the doc- 
tor’s knowledge, we picked up a teat tube 
containing » brown gelatinoas matter quite 
similar la appeartsoa to the oontant* of the 
tube restinf In the diajpiogtle rilde. Weasked 
the doctor U tho reactfons were stSn present 
The answer was In the affirmative. And 
why shouldn’t they be? The spedmen was 
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Kept safe by 

the ^‘dead man’s handle” 


This safety device helps to 
make our city subways and 
elevated lines the safest rail- 
roads m the world. It is one 
of many contributions to se- 
curity developed by General 
Electric engineers. 
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General Electric Company 
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progress. 
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atiB io plae« The« imM the cartf]i 
•pedmon to thf «n«lna«r, who ^ sitting 
In plain view of the diagnoeticjani iPlth the 
reaaark that we ware fat if sntw t In tMng 
ths "*}ai$r in the reactiona. Nothing Wag aaltl 
to the doctor, bqt b« oouM sss ;the paaelng 
of the specimen back and forth. After ten 
aecondji of atroklng, the dIagnoatloUo an 
nonneed that the reaetioiis were Thia 
was rather Intereetlng, slibet the origlna] 
typhoid specimen was aU the while in tb« 
cUagnostie slido. We asked the engineer for 
the extra specimen, and acted as thongh it 
were being placed on the apparatus. About 
eight seconds later, we were told that the 
reactions were bach again Not satisfied with 
this much we Landed the extra speoiipcn 
Imck tu the engineer Twelve Seconds later 
we were told that the reaetkma were gone 
Upon taking back the spedmes the reuo- 
tious r«tunie<l in some ten seconds. All the 
while the original typhoid specimen hod been 
left In place. 

Hern wo have a spleniHd corn of mtggee- 
tion, controlltog the involuntary muscular 
action of the stroking procedure That the 
dlagnoetician In questioii was sincere, we 
have not the slightest doubt. That his sab- 
oonscious mind directed his hand so that the 
“reactions” were grme when the specimen 
was apparently removed from the slide, and 
again camied the “renettons” when the spec- 
imen was apparently bock In place, there 
seems no doubt in our mind 

Hero wna a dean-cut case of suggestion 
Of course our engineer friend made the 
ciiHiumary deetronic explanations and apol 
oglcB He explained that such a thing wns 
bound to happen beennsc the doctor wanted 
to ninhu no mistuken Perhapii. all the while 
the roiRtiouM were functioning correctly but 
they might hsvi been wrongly reported by 
the doctor bociiuse he was unxioun to make 
no mistakes And no on true to electronic 
style The fact r* maluH that there cannot 
bo miifb real engineering work involved In 
a technique that is s<i uncertain and nn 
stabk as to he Imi astray by our simple 
maucuier 

Thon there Is an electronic worker — a 
non £) H. \ worker if you please and 
proud of the fact — who voluntoeretl to Icod 
us out of the dark jungle of K R A and 
into the open spaces, where we could get 
at the fiindamontalR and truth of real elec 
tronle medicine without further waste of 
time Although it meant a long journey we 
finally liMlted this goatlomnn and wore re- 
wardet) by spending a pleasant day In bis 
clinle and laboratory 

III the morning we started at the begin 
nlng of iht Hiibjeet We were given demon 
strntions in uliirh a little copper globe was 
mude to spin about in n magnetic field 
midcr the InHuencs of a powerful light The 
relatUii iffiejeney of a crmlp spark coil eur 
nnt and a Tesla-coli current when applied 
to ft g( ioiiler tube was another feature ou 
the bin Peculiarities of sound waves served 
to pass an entertaining half hour By easy 
stages we got to the crux of the matter — 
the all Important aUlomen nibbing 

T>id yon ever sec the renctlonB’*” we were 
askeil ”No Many P H A men ha\e on 
den\ored to demonstrate them to uh, but so 
far we hn\e never seen or felt them,” was 
our slnrere annwer said onr guide 

in the great electronic field *I am going 
to let you feci them so that you will h« sure 
of It 1 am going to elicit such strong re- 
actions that the rod will be stuck fast to the 
reagent nud will be pulled right out of yonr 
hand” 

\\hnt a besuri^ll promise COnld it be, 
after aTl, that all our H K. A mentors, so 
far were mere tyros at this work? 

In the reagent’s hand was placed a imsll 
glass tube, containing a human embryo Just 
21 days old sccordl^ to the label ^TThis 
little fellow throws off a male reaction des 
pite the fact he’s dried up, petrified, if you 
wish, and surronnded by glaiei walW* was 
the preliminary announcement to this test. 

' Thon the doctor proceeded to rub the abdo^ 
men of the reagent with an amber-colored 
glass rod, first on the left side an^ then on 
tha right The rod, sudden^, began to atiok 
on the right side— the male reactloii area, 
according to the almon pure Abranta doc- 
trine. The rod would move down over the 
skin, suddenly stopping at a idven point, and 
then resume its kmooth idlds to tlie and ^ 
the stroke Then ws tried it Somehow kr 
other, the rod refused to stick for ng. We 
tried and tried and ftrtad morn. Badi 
time holding the rod In a tofferaht manner 
so aa to geenre the moat delicate haliUMrfnt ef 
* rod to onatire toe detootton of the 
eat ehangt ta the to “teri ^ ^ u 

Iffsanwhile, there wnfo ptose n t nnB-B;A. 
tgaatone) doctor and an eleetrM htan do- 
M deveiepmeiit work for put boat, Se^sw 


MAMNM Moron 


UNVBSaAL MOrrOB ah 
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IW irtS^i^jH^ tm Mtw e^ 
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Hers U a Murdr hmII eitflDe tailM bnht whfa 
the MSM qusHtjr coastruvtiM ^tkst kse Mds 
MONTiRCIf Lsikes ms worid wrsr 

Ousrtstssd to do my «saH «ofk any oriwr whs 
will do md do h wltJi 1 /1000 o4 ■» tneksecutwey It 
wlU at la my ihop or boym work rooi» Esty to 
tsira to oosms 
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cHANnK.srKRn tbaivsmimion anAA*noT 
ui>tor vshtidsis tbs perOmisr to vrsnde 

ft trsamniJMiton gesr m wbkih thtijdimlni from ofis 
^lisert to anotbwr c»e bo srcooiiiltebHI 
ns«Un«t the drlro imsft frem tits orimVihJin of tbs 
power jpbini. A fSHtsiy isthstjti NtlfUMt fronslMr 
npssd to tnsdlam snO frflminsmomtobkdi SSs«a,tbt 
msrs throwins loto sntsfsmsnt of tbs blgbm *l^<i 
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Ottr both thM» gmttomen toek the 

i» due tom apt) propeedod to pet the 
ettiue reeuiu u our huet The rod et^ for 
them* hut refueed to etfck for us. Qthe^ 
epedneni were trlecl— neo aulvHrsuu, vbieb 
■honld five the eypMlU reuctlon yooH and 
itrongf according to our guide’* pronounre- 
meOt , and n piece of cancerouH time AgHln 
tUe otheni pr^nt bad no trouble in getting 
the reactSons, while we acoretl mu Jguomini 
ous failure* finally bringing cenaurn on our 
bead*. Suddenly, the boat exclultnor) that 
the cancer area wea blanching ‘T^ook I fcjcc 
that creacent diaped patch? It’a tbc cauc4.r 
area. T^ot ti a beautiful demonatrntiun, the 
beat I hare ever aeen Do you aee it?” 
Frankly^ wo did not The akin of the re 
agent waa rather pale all over, and almoat 
uniform throughout Vre did not aeo any 
( reaoent ahupod patch although our boat and 
the two other men present said they saw it 
and become quite entbusiustlc over tliu fact 

The reactiutts were uot so successful 
ITciice by common consent wo turned our 
Bttendons to a study of the diagnostle nppn 
rrttus and tlie treatment mnchlne Hi re iikoin 
an found lUi attempt to Introdnci^ r<.nl (ii 
gmeering into the so cnlle<1 ele^tronU wjuii*- 
intTit The diagnostic ottlfit was a butdiRsa 
like piece of work, while the trnatraant mn 
(.Itlne was quite capable of delivering some 
M*ry real energy In the form of high frequency 
mrrent produced by an oscillating vacuum 
tube The precision with which the oscillator 
could be tuned so ns to cause a maximum 
deflection on the hot wire meter of Um ))ort 
able diagnostic outfit for any given disc sLt 
ting was of interest to our electrical type 
of mind It indicated exceedingly sharp 
tuning. But as to the value of the dlagnustU 
and treatment machines from the stuiidpoiiit 
of snlTeririg humanity wo could not pass un 
opinion ftuffice it to statr that all the while 
uc had visions of those elusive renctloiiR on 
whiUi the endro structure bore, us elsewhere 
rests. 

At the present wrldng we have under way 
a aeries of tests with a recognised body of 
competent electronic workers While the 
members of this bmly have taken the Abrams 
course and arc provided with genuine Abrams 
apparatus, they arc not ami will not cull 
themselves B R. A men The tests have for 
their main object the checklug up of B R. A 
diagnoses on blotsl siieclmens taken at the 
same time from the same patients with a 
view to seeing whether it is posnible by means 
of thia method to get the same rondings for 
precisely the same blood specimens Surely 
nothing could bo simpler or fairer If we an 
to believe In the accuracy of E 11. A find 
mgs tliLU it is rensounble tn aasume that 
the same bloofl siiecimens taken at the same 
time slionld give the same ERA remlinks 
In this manner we meet the objection to 
making comparianna with clinical findings 
which, our renders will recall, arc only 40 
|Kir rent accurate according to E R A ver 
diet while ERA findings, based on tin 
Hama verdict, arc 75 to 00 per ccut correct 
The results of these tests will be publishe*! 
ut an early date The tests will extend o^er 
u ronsideroblo period and will be of the most 
exhaustive character Every opiKirtunity will 
be givcu to the E. R A method to gi^e proof 
of its most elementary basis in eold fact 

Meanwhile, we again extend <mr invita 
tloii to all members of the electrouic frater 
nity to cooperutL with us, to the end that 
we may get at the truth of this great con 
troversy Tlie cooiieration we seek is only 
such os the world expects from any serious 
and siDcerc body of mun who are anxious to 
pro\e their case onoe and for all Nevir 
again wUl E. R A and electronic mudldiii 
have this opportunity of securing a fair and 
sympathetic hearing So far the cooperation 
ha« boati conspicuous by its absence, and 
for that reason our oommlttee boa betn 
obliged to proceed quite unaided and, true to 
tell, it has arrived at certain tentative con 
dutiona which are not favorable to the elec* 
troaio fraternity Still, these conclusions, bo 
Ing purely tentative, are subjeot to change 
should the proper evidence be presontsd 

Th* Mooring Mast is the Thing 

(Continued from page 2W) 

The tearisg loose of “Shenandoah ' doe to 
a sudden dynamic stress suggests that wo 
may g» to the sea for another suggestion Tu 
ease n sudden strain in tbs towing cables 
powerful tugs make use of toaing winches 
TIm aDow the cable to pay out when the 
pull eacesda a certain limit taking U up 
when the styaia eases up. Tlio winches at 
the boo* of the mooring mast should em 
fhki feature, Wt fiiRxtbility, coupled 
with a diotrilMiHon ot tM-cftbl* stress over 
a Uyge am of the ship^ at suggasted above 



A Jonma Spaad Jtadat^r driving an inclbtvd 
bmlt cofiocyor in m By-Product* Cokm mtunt 
Motor apood MO R P M^Finoi apood 2i B 
PPM ^RodatetUm rotie 40 to t 

The Modern Why to 
Reduce Electric Motor Speed 


An electric motor coupled to a Jones 
Speed Reducer is the modem way to step 
down motor speed and transmit power. 


Pulleys, belts, ropes, open gears are eliminated, 
together with the cost of erecting these various 
individual parts. Greater power efficiency is oh* 
tained. Depreciation and upkeep expenses are 
reduced to a minimum. Accidents due to exposed 
moving parts are avoided. More factory space is 
available for other work* 

Jones Speed Reducers are adaptable to nearly all 
drives where electric motors are used. They are 
standard in many of our largest industries. Their 
range of appheadon is almost unlinited. 

Our engineers are at your service. Without ob- 
Ugadon they will be glad to tell you what this 
simple, enclosed speed reduction unit will do for 
you. Or, if you prefer, we will be glad to send 
you a well illustrated book on speed reduction. 

Ask for our Booklet No. 26. 

W. A. Jones Foundry dC Machine Company 

Main Offices and Factory; 4407 West Roosevelt Road, Chicago 

fifwsch 6alc* and EngJuswWnA Offtcaai 

N«w Yoffk PlttsboriK CWvalaod Buffalo Milwaukee 

Church and Mimr Sea. Diihm TruK Bids. 226 SupaHor Ave ,N W 184 Main Sc 4Z5 E. Water St. 



Transmission Senrlcs 


I N addition to spur and 
worm a<ar speed re* 
ducera we manufacture 
a complete line of power 
iransmUalon appUancee— 
hangers, pullev*, c«mp* 
lings pillow blocks flic 
ihxi clutchee,balUbcerln|| 
loose pulleys, gafetr col- 
lars, etc. 


The service of our en 
glneen is at your com* 
roand Their experience 
mav prove very helpful 
We will be gii^ to heve 
^'ou write us 







aJones Speed Reducers 


and Power Transmission Appliances 
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AUnioii of Stren^Tfiat 
Means Better Grinding 



For morQ than a generation The Cleveland Stone 
Companr haa been the leading producer of natural 
atonca Ita trademarh la by far the known mark 
In the field. 

And for thirty five ycara the Bterllng Orlndlng 
Wheel Company trademark haa repreaented dt 
pendable artificial whael raaklna The joining 
handi of theae two companlea under the direction 
of The Cleveland Stone Company haa already 
atamped an Indelible Impreaa upon the grinding 
induatry 

Wkmt Db Y'oa dCnotf Abmmi Crirndittf f 


And In order to clarify and keep clear tha mark 
of Identlfiaatlon of the aehlevemanta of BlefHng 
Wheela wo have canaabdated ibeae two groat 
trademarka, making one imblam that ropraaant 
Ing aa it doca the remarkable aohirvefneata of 
Sterling Orlndlog Knirtneoro afid Sterling WhOfla, 
le truly a tymbd of Bettor Qiindlng. 

And Burely Id view of the recent remarkabta 
achlevemcnta of SterHfig Orindlng Englneera wttli 
Sterling Whecle Wt oan ooofldeatly any thla la a 
onion of rtrengtb that haa and wilt mean BattoF 
Orlndlng 

TU k a NA of a ieeiMif JM l«aad and aM 


fk anwtf tm Aefir atwtions ahmtit tfinJtmg A cagp wtfl |o leaf Jm A aS lafte a4 

TIib CteT«I«iKl Stone GMupany, Cleveland, New York and Boston 

Tha SkaeBag G i fa Slaa WBoal Coaipany Divlalan Awfaryr Tlff^ OUa (V»aM/ ClaooW.0ya 

STERLIHB ABRASIVES 


ANO STKRUNa QRlNOINQ MACHINK9 


it^Tsatus. 
ktHSodlW «lp 
I of 


ivdal4 fifford waawsbls spsAdanM mt 
ttdoAh” od^ iMfi «at tut 

^ ftrika hsr duUMT ^ 

Wo prisont o ptetsrs of tlw 
iHiitA will bo owt north shood 
j|mlo«b«'’ wbenoTor sbo mohoo htr tv^ A 
iMMing moot corriod on a vowbl would bo 
Hsble to owini eonsklorcibly, oroo ff tho ddp 
wipi In tholtorad watorst &>T tho oftoit M 
S M roachag a long dbtanoe up sdr hatbor 
or Inlot Conoeqneotlri It wiH bo moYpodl 
oat to moor ''Shonandoah" elooety dgslnst 
the mooring maat, except for onoh brief pe- 
riods of time aa it may bo necoassry to do stv 
'3^ movement at tho top of a mast 1Tb to 
200 foot above the waiet ik oonaldarsUo, 
ovon In 0 gentlo rolU 
Tbo bri^ of a daotroyer roXUng ninaty 
d^foug or more aweepf throoi^ tho air, at 
‘ of « 


ths top of the roll, at a tpoed 
flro milM an hour ller bridgOr howovor, io 
duly about 2S foot above tbo ioa. Ths top 
of the mooring mast will bo, say, 176 foot 
shove the water The ihlp^s period of roll 
\s0ifld be slower, but tho greater are swept 
throngh would go far to oompeosato for this 
If 'Shenandoah" were riding tranavorsely to 
the agio of the ship she would bo alternately 
palled forward and thmet baek at a apood 
which, due to her weight of some 60 tons, 
would set up heavy inertia streaseo which 
she was nox er designed to meet If she were 
riding parallel to the rolling ship, she wonld 
be ao heavily etrained, tranaveraely, that her 
ginlerg might be bnoklod and the ship 
wrecked 

The oillcan In charge of the expedition 
favor the plan of letting the "Shenandoah " 
after she hns been refueled ride on several 
hundred feet of cable The sag of the cable 
would net with a cnshionlnR effect in heavy 
fuaU of wind, and any rolling movement of 
tho mnsthead would bo dam^ out More- 
over. the * Shenandoah," riding high, would 
be in lorn danger of rontact with the water 
or with the ship itself 

The Airplane and Archaeology 

A T tho lost meeting of The AroluDologieal 
" Institute of America, held at Yale Uni 
verslty Prof B. A MucLcaii of Rochester 
University read a paper of the above title 
He eaJd 

'Among the many services which the air 
plane la rendering at tho preoent time not 
tho least is the atrl which It is giving in 
archsH)logicRl discovery In countries such 
as Mesopotamia where there are few maps 
to giiiile tho arcbsralogist, and In portions 
of Arabia which are ilifflcult of necMS by 
ordinary means of travel, the airplane has 
already proxed to bo a valuable snbaidlnry 
help in making preliminary surveys, and in 
locating historical ruins and ths possible 
sites of ancient cities ' 

Dy way of Ulustrallng these points, Prof 
MacLonn guxe two examples, drawn from 
his own experience 

'"This last summer," he said "I went by air 
plane from Amman In Trunsjordanio to visit 
some Roman mint at *Kasr Asraq" In the 
Syrian deaert Owing to the volcanic nature 
of the western portion of the Syrian desert 
this place had probably never been visited 
before bv any archirologtst in modern times. 
The ruins consist of an old Roman fortress 
of the days of Trajsn Another noteworthy 
feature was the presence on the oasis of 
about twenty pools of clear cold water sur- 
rounded by a Roman wall It was interest 
ing to observe that while this wall only por 
dons of which remain, could hardly be dls 
tlngulibetl by an observer on the ground, its 
alignment and complete circuit of tho pools 
could be seen clearly from the air" 

Prof MacLean'a second Illustration of 
the archaeological utility of the airplane is 
drawn from his Mesopotamian experiescea. 
Among the many lost dtles of and^t times 
may be mentioned two which Xenophon 
speaks of in the Annbntit Until quite re- 
oently tha difflrulty in determining tho site 
of these two cities was due to tho fact that 
tho conrao of tho Tigris In anriont times wu 
not known to us. But by recent obsenrations 
and photographs taken from the air It is now 
pretty well established that that portion of 
tile Tigris which Uea to the east of Xeno* 
pboii'a Median Wall had its bed about fifteen 
miles to the west of ths present bad of ths 
river This can be dstsTmiiMd with « de- 
gree of prerisioD quite ontalde the ohdeiv 
standing of one who has not seefis lor him 
self the way in which topograpUeal fettarss 
stand out when viewed from above The do- 
pressloa aeon from the air and the line od 
HKmnds alont ths depreisloa were ths 
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PATENTS 

If you have an lovontlon wMch you 
dwli. to protect we shall be pleased to 
have you consult us. Our booklet glring 
Infonnatloii on patent procedure wiH be 
sent upon request 

•elentlfio Ameriesn le the nwothly 
aewe-repoftcr on all the big Indae- 
trial and aelentlflo developmentB, 
iavcntlDDa and aelentlSe dtseov- 
erica Plainly written caallr nn 
deratood aeovrate and Intere^ng. 
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FoTMlMiyde foom the EtemenUr- 
t'urtn«ktehy<(* te dm of iobfftnnoM thut 
uQ b» maiiuthetuvod frant du »kmeat^ thHt 
IS by dM <h»tt ntiicm of eerboe acid fos 
imd hyibrofM It bM boon foosd tbat this 
union U poMtble wben a Mnall amount of 
4C0imi i» ehm nUxtd with thoM t»M«. Th« 
mixture 1e ttien piuned over a eontact sub 
itHDce which !■ muintftlned at a temperature 
d approximately 240 to 200 deyreea O. The 
[trodoota Of the reaction are tbra eondenaed 
ro gire to eqneoua oolntloii of formaldehyde 
The prooeav la carried out In auch manner 
liiBt approi^ately two lltore of the gaaeoua 
mixture aye pauaed per hour tfaroagh a oon 
tuot apopa <4-about 700 cubic centimetcra 
nupaef^ Am a contact anbstance poroua 
inuterbU^ aoch aa anylased porcelain pam 
lOH atona, aabeatoa, onke, charcoal and artl- 
bcinlly mode carbon have been uaed to good 
uilvantag «4 The proceaa hoe been patented 
In United Btatea Patent No l|400,fm 

New Drying Proceaa« — A new drying 
proceait which la known aa the Kraua proc* 
IKS, bafe been developed in Germany ^Hile 
[s>nalats in ayraying the liquid Into a drying 
Lhamber by neana of a twriaoiitol rotating 
iliHc Tfaia makea it poeaible to handle many 
siibatanoea which could not be proccaaed in 
thix way beoauM they would clog the apny 
nuxale. The speed of the dlac can be made 
AO groat that aubatancca, which cannot be 
dried in any other manner, are auoodafuny 
dried in thia apparatua. The dryer haa been 
uHcd with eucceea In the mnnnfacture of 
lM)wdered milk and la claimed to give on ex 
i^lloDt paoduct It hoa also been employed 
in drying all klnda of colloidal aoluHona, ex 
tract! of druga, active prlndplea of glando, 
iJyewood axtracta, food aolutloua of all oarttf 
slue gelattne, etc. Fur further detaila the 
nader la referred to the Zeitftehrifi fuer 
fiNyeiMiadla Chemie, volume 35, pogoa 533^ 

aeanfng AUbMtar ArtidM^There 
are varfCHU ways of deaning aUbaater a^ 
ticlee, aa, fbr inatunce, plunging them into 
Ume water, waahing them with white aoap 
uud rinoinf carafally, rubbing with a pad 
nmiatened with pure benalne, etc. All these 
mcth(»da ara good but attention may be called 
to the following one, which ie recommended, 
especially when the articlee are very dirty 
Impregnate the article with a acdudon of 
oxalic odd and warm water and then rinse 
mil For further detaila aee The Oil and 
Oolor TVodei Jonmal, 1923, 1440 and iloni- 
(cur da la Peinture. 

Glaite*a Pntty, — The following for- 
mula for making a gliuder'a putty !■ de- 
Hcribed in tbe Herue dat Prcd 4 iiU Ckimi^eg 
It la Hold to give very good reaulti, aa it 
adherea well and hardens perfectly The 
putty is made by mUing together 30 parts 
by weight of china clay, four parts by wdght 
t)f very Bns iron fiUnga, four parts by weight 
of taJo powder and one part by weight of 
water WhSn this mixture i« required for 
uae, It is moistened with a 10 per cent scdii 
tloD of aoetio acid. 

^ AdiMifTs for Mother of Pearl^Mother 
of pearl# bom and wood can be glued to- 
pother by means of the foUowing adhesive 
preparation. Glue solution at a suitable 
coooantratian la mixad with a oorreaponding 
guoatity of strong warm vinegar, adding a 
certain attount of ordinary alcohol with a 
little alum. The cement, wbtoli la obtained 
in thIa Bumnar, poonsaea a very great oo- 
heoivi tMwer# and wiD keep perfectiy fresh 
iu weAw top p er ad glaat bottiea^ The follow 
ing procedora may also ba obaerved. For 
uatwrkl wapda, maka a bement of ^ua and 
sawdWkt thr mother of pearl and bom, use 
a eamtart based on powdered tine white and 
flooif vgyidihv— Jfonilear da lo Fahifwrb. 

I t«Tfs of Treos^lt has 

baao soigoitad many times that the 
faUteg HfsvMl should be utUigad. They are 
^ b« bwad for tha mamtfaeture of paper, 
Mid dugnations bare 
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Built to Order 
in the 

Dodge Shc^ 


Tkia haa^ dnwe for l>elt conveyor la t>ut ona of dm 
many and vaned elasaea of apcctally deaii^nad aquip- 
meat built to ordar in tbe Dodge abops 

Complete piercing mills,roUing mill equipment,pUte 
glass polishing tables, crushers, rope drives and other 
heavy machinery for all industries can be handled 
economically and with assurance of complete oper- 
ating satisfaction* 

Dodge facilities include a spedalired engineering 
department— a large and well equipped wood and 
pattern shop— a foundry devoted exdhosively 


to the production of large castings and a machine 
shop equipped for machining aa well as a large 
erecting and teedng floor 

li you am bow comracting lof your foundry and machino work or 
ii you ora budding heavy ipecial equipcnont in your own ohopi, 
cootidor Dodgo— h may mean MibiUnnal oaviiigs for you 
Sand us your apadfi can e n a or let ua giva you funher mtormabon. 

To the ExeaUtvt Rtsponstble for Production 

Whan yoxLT production mochin^ laib remember tbe Dodee iocili 
dot for omarfenev service on opedol equipment of all kindt. O^r 
oxttiMiva, tramed organiiition con be depended upon to dcLiver 
your job on dxna ready to erect and to ba placed m operadoo 
with minimum delay 


DODGE MANUFACTURING CORPORATION 


BVBKYTHINO BOR THB MBCHANICAL TRANSMISSION 


New York PhiUdolphia Fittsb\rq(h Boamo Qndnaed Newark Chlcaco 

Adame Mianeapolk Sl Louie Houeion SeotUa Son Frondteo 



Mwtiwt EnarttBcr Donudt 
of iBoiitrj 

Georbec an Orgaatetion to Build Special 
Machinagy Reqolraittettta in Reeord Tima 

Every axe c utlv e knows that loss by fbe, 
flood, wind or accident can nevar ba cov- 
arad in foil by Inturanoa oairiad Tha coat 
of tnatarial may bt recoverable in this 
maaDar, to be tong but whet about tba loea 
from onSara onllllad and ahipme p t a d^yad? 

In tba past few mootha, m Dodge Man- 
uflKturing Corpofstloa has occasion to 

dfanSniah tba posatbla loss to awaufoc* 
tmera who have auffwad shutdowns in tba 
foes of latga nuinbars of unltUad orders 
Dodge aarvtee is rebuilding apaclal 
machintry and in puablng Mfomtam of 
transmitting unfru irom ecotmUy 
stocks has mads It possfots for a 


number of plants to Tsaaine operationa in 
tbe ahoftaat poaalbla apace of time 
Toward tha close of the year, a nationally 
known manufricturer aafiered a devasuting 
flra in one ot hia moat Important plonu 
While tha ruins atlll einouldered, Dodge 
mouldin wen pouring the metal for unlu 
which tooold enable Immediate rabuUdlng 
with a mtoimum lots of time 
A ahoft time before, a great paper mill 
met with a breakdown Tbe following day, 
a Dodge branch manager had received and 
tranamitiad to tbe Dod^ factories on order 
for 50,030 pounda of special forged ahaft- 
ing, baaringa, sbtaves, boaa-platei and 
puU^a* Siitaan days later delivery had 
been Btoda at tba plant, located aavarol 
hundred milM away, and a few days later 
tha paper maOhtnoe w«a functioning ac« 
yqfdlpg 10 oobadnla* 


Again, a few weeka ago, on automobile 
manufacturer experienced an over-time 
enuah-up The trouble came late on a 
Saturday, and the production ocbcdula 
neoesiltated complete repair by Monday 
morning Cora were pressed Into service to 
round up Dodge machinists and moulders 
Trucks were uaed to timtiaport tbe material 
The production schedule was resumed on 
Monday morning 

Dodge has set as Ita goal tba perfect 
functioning in incidents of this kind In 
the majority of cates Dodge boa attained 
thia goal Five hundred local daalara ara 
prepared to fomiah Dodga Power Trans- 
mitting Mochinary on the imrhedlate detw- 
sry baaU Back of them is an organUation 
which la geared to build apacdil maefatn* 
ary lequlramenta to tba abortoeC tins 
posatbla. 
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BRISTOL 

SINGLE CONTROL 

RADIO RECEIVER 


Simple to Operate 

The »et for those who want results with little effort 
Anyone in the family can quickly learn to operate It be- 
cause technlcaliries and guesswork are eliminated — One 
Control Dial does It all 

Does Not Interfere with Your Neighbor 
Other close by reception is not disturbed when you tune 
In with this non-reradlatlnft Receiving Set It gives you 
a comfortable sensation of freedom to be able to change 
from one station to another knowing that you will not 
interfere with your neighbor's receiving 


Choice of Aerial or Loop 

Where conditions make it difficult to install an outside 
aerial, as in congested sections of cities, good results can 
usually be had by using Loop or short Inside antenna 
In fact, the directional feature of the Loop often brings 
In stations not possible with a stationary aerial 

Mounted in solid mahogany case with walnut finish, the 
Bristol Single Control Radio Receiver is handsome in 
appearance The price is $190 00 Bulletin 3013-N de- 
scribing this set will be mailed on request 


BRISTOL 

ynadk mask 

AUDIOPHONE 

RIO U • MT OPri«K 

LOUD SPEAKER 

ThU !• koown everywhere as the Loud 
Speaker with the quality tone Not only U 
the tone natural and without mechanical 
distortion, but Is sufficiently bl|l In volume 
to be easily heard In a large room or all 
through the house Comes to you ready to 
use— no auxiliary batteries are required 

MADE IN THREE MODELS: 



Audlophone Senior 
Audiophone Junior 
Baby Audlophone 


Price $32 50 
Price $22 50 
Price $12 50 


MADE BY 


THE BRISTOL COMPANY 

WATERBURY, CONNECTICUT U.S.A. 


Radio Notes 

A Drop In Vaennm Tub, PticM hM 

recently ukon pliu», much to the of 

radio de\otees. Back Id the earir days of 
broadciistius, when a slngte^tube reaver 
was the height of ambition for most of ns, 
the price of vacuum tubes did not moke so 
much illfforenre But now that we have 
four and Sve tube sets, every little drop in 
vaetinra tube prices makes n great dUfcrenoe 
ill operatlug costs 

Single Tube Loud-Speaker Seta shopld 
be taken with a grulu of salt Of late there 
hna been nu epidcinlo of Mlngle^ube recelvetH 
for which the dalm is made that they will 
operate n loud speaker In the case of the 
reflex single tube sets, there is a possibility 
of operatlug a loud stwaker under favorable 
conditions espednUy if the sets are corefully 
made with nothing but the best porta Super 
regenerative single tube sits may also be 
made to operate a InuO-speuker but hire the 
feat is niH*<>iupHaUed at the expense of clarity 
and quality of tune After all Js said uml 
done Che easleat and most satiafnetory way 
of obtoftiliig loud-speaker results Is to build 
or buy a tbree-tulM set. 

The Intarferenca Problem recently re- 

furre<t to in these culuimts is on a fair way 
to Milutlon ill the neor future Th« inter 
fering spork transmittera of ship stations 
operating wdthln the broadcasting wave 
length bund aro being transfurrexl to a higlmr 
wRvi U oRth well ouieide the broadcasting 
band Meanwhile, oth< r phases of broad 
casting interference are being dealt with by 
experts partieularlv radiating ncolvers 
Manufacturers are being asked not to pro 
ducc radiating recilvors PnbUcations are 
being asked not to publish diagrams and in 
stniftions on the construction of rndiatlng 
reeolvirs Tlie public is being taught tJio 
necessity of making all receivers non rudiat 
ing, to the end that the shrieks nud whistles 
ami growls of the air may he disposed of in 
the very near future 

Spark InUrferenoe has been all but 
totally eliminated during the post month or 
two thunks to the active work of the Radi*) 
Club of America and the cooperation of 
Oovertitnent oflldals and radio cummunica 
tion coropanietu A recent confennee vn 
Now York City resulted In the abolishing of 
the 4W>-mettr wove sometimes used In ship 
to shore radio work This wave foil in the 
middle of the present broudeosting band 
and eaiised Mfono pretty mean iuterfen nee 
for radio progruins Of course this change 
helps matters s great deal -( ondltloiis had 
liecomo almost intolerable in the viHnity of 
New Vork Pltv due to spark Inti rforenee, 
Uowevir it must be romemberod that the 
ruling made by the conference does not 
apply to hiindrods of foreign ships which 
will oiHwate the same as before Further 
more ninny of our ships and shore sCations 
an pqtilpTNMl with the old-style spark sets 
which will coutinue to interfere with broad 
(Hating reception at short distiiuce until such 
apparatus has hotu rcpincml by the sharply 
tuned continuous vviivo transmitters. 

Phonograph Attachmenta for convott- 
lug the usnui phonograph into a loud 
speaker deiarve more nttention than they 
have beni riHN'ivIng When It is rememberod 
that the better typo of phonograph has a 
sound ehtimber over throo feet long and 
that its act^nstlciil projK rtles have been 
tn^e^llly worked out in the hrst place, it 
becomes obvious why a simple phonograph 
attnchuient cun be made to deliver ample 
volume and sweet n prmJnction Further- 
more the phonograph being part of the 
furnishings of the usual living room, can bo 
made to servo in the oddidonal capacity of 
loud speaker without detracting froiq the 
general appearance of the room Tha re 
oelving set, especially if It bo of the crude, 
homo made tvpo, can bo placed in some re- 
mote eomoF of the house and couiu*cted op 
with the phonograph attachment by means 
of a twin-conductor cord The writer of tide 
<^himn bos bis receiving set In o amall study 
while the phonograph arrangement la located 
In Iho living room some dUtance away A 
small parallel cord runa from the rooelving 
sot to the phonograph by way of tbe backs 
of fnmitnru and under the ruga, quite otit 
of sight 

A Voice that Spoke to Fifty MiUlona,-^ 
Tim most spectacular demonstraclun of radio 
broadcasting and wire telephony, took place 
on the evening of Febrrtary 8th last The 
ether and M41 miles of telephone wires 
were joined together for the purpose of glvltig 
tbe greatest demonstration yet curried out 
1^ the joint use of telephony and broadcast- 
I log. tt la eatimated that 00,000,0^ radio 


A New Transformer 
— Built for Musk 

Tbe eoneot daetgu of 
tha iCeUo$g tnuMformer 
is a resah of axhaastlvc 
study of sound waves 
and of the aodio-fre* 
quoocy currants fepre 
teutloi them, and hat 
sUtthiiriad to the last 
dattaa tha distortloo of 
overtones which $lvct 
tha tone-quality to the 
wave baln4 omphAod 
Our 25 years of experi 
encs, bulldiof transform 
ers has developed a one 
piece silicon steel, Ismin 
Bted core, note tbe ab- 
sence of punched boles, 
which to trequendy cause 
loss of power Not lets 
carefully made Is the 
brass shield, which makes 
close mountio| pONible 

without imerlerence 
Note also bow the 
ends of the windtnls are 
brought out and sol- 
dered In plain sight to 
the terminal posts, there 
are no eonoealed sol 
dered joints 
Terminals plainly mark^ for connecting 
If your dealer or jobber does not handle 
equipment, write us mentioning 

hit name 

No SOI Ratio to 1 . S4Jt 

No, 508 Ratio 3 to 1 iM 

Use^Is The Test 


KBUOGG iWITCHBOARD 
G SUPPLY COMPANY 
1066 W ADAMS STREET 

CHICAGO, lU 






As a BNMilInraih — Cyiai dKitiyisa, 
cl eM wtoa sod mImiIms 
A s ■ s« sk—SoaihM sod “ 

■a iiikMwri or •ot* tKtML 

WlA a Aatar—Dfaniys 

SMSUM iriiSMllftSA aat^lm 

All tt My or 

mW hat^ MMCt poti t Mid, 
W r VOUNCS INC. 
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Worthy of Their 
Reputation 

Sheer mmt, proven through the aad 
test of service, has won for BUrgets 
Radio Batteries a world-wide repu- 
tation for <tuality» expert constnio- 
bon and superlative performance. 

ASK ANY RADIO ENGINEER 
BURGESS BATTERY COMPANY 

Csnsral Salsa OSes 

Hanla Tniat BuOdtttg - - - CHICAGO 

Laba^j^orin and 
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OfWIvini IttftM John J CWt 7 jMMh 

into tb« mfoiropbotM Ui the Oongreai Itotol* 
rbicoco. OeiienJ Cnrtj callod tlW foil of 
s 4 ^ren hroMlowtittf atatitoi «nd twnity den 
rral o0l«M loooted tt diiterflut 

iidM MTOM tho United SteteiL Telepbone 
v\lt6|i eoRAOOted to the mloroidione to 
rndio biondoaetlnf etntione W^IAF, New 
lork» Pn^Tldenoe, WOAP, Wo«fa 

ington ; WUAQ, Chicago. KLX, Oahlnod 
kTO. San FrailcUop, and PWX Bavana. 
( iiba. aU operating on different wave lengtha 
rhli required more than 0000 milei of tele 
phone Uaea. and 92,000 roilee of emergency 
tulopbone Unea were held In roadlneaa to be 
Nn-itched into the big cironit between 10 80 
and 11 16 o clock in the case of a break m 
the vrirea* Fifty repeating Ktatloni were 
iiHed in tha network of wlrea. The teat re 
qiilred the aervicoe of 242 telepbone em 
ployea between the broodcaating atatlona 
One hundred mllm of cable waa need under 
the Stralte of Florida between Key West 
imd llavana 

Trick AaUmuB at* very much In evl- 
iloDoa theae daya, when the crowded olty 
itpurtment home muat accommodate a doaon 
ftntonom or aeriala on ita roof A number 
nf Ingenioua inventora have aeen fit to bring 
out trick antonuw which can be readily 
luitalled indoora or Juat outatdc the window 
taking up little apace aa compared with the 
tiMual aingle-wlre antenna One of the beat 
known of these trick antonuflc la a coil of 
spring wire provided with two Ipaulntors 
which ean be stretched acrou the usnal 
room. Becanse of the coil arrangement, this 
antenna la suppofied to inrlmle a consider 
able length of wire in a abort span An , 
improTernent, so it la daimed, on thla type 
ta a double ooU arrangement, with one coU 
Inatile another One of the recent ideas In 
the line of trick antennae is a small wooden 
framework with seve ral coils stretched across, 
which is placed on the outaide of the uennl 
window all of these trick antenna? 

— for that matter anything in the way of 
on nngroonded wire — will give results with 
the super-sensitive rocelilng sota now avail 
abli the fact remains that nothing can take 
the place of the standard single wire out 
aide antenna. The short, Indoor or outdoor 
trick antenna servea to sharpen the tutting 
contideraUy, but it also reduces the volnme 
of signaU. 

What'a la a Namel — Nothing is more 
confusing to the layman In radio than the 
multiplicity of drculta which confront him 
U ith a morkst already 8Hturatc<l with clr 
uilta. there is a weoUy crop of new ones 
to add further confusion to the art and to 
foment greater dissatisfaction against exist 
ing circuits, Justifiably or utberwiae Tet 
the truth of the mutter is that even at this 
late date there are very few circuits which 
are truly basie. Take the old regenerative 
circuit for example week after week some 
Ingenious experimenter or some enterprising 
radio merchandiser works out n new variii 
tion of that oW idea and gives it some high 
sounding name From that time on we hear 
of ih© wonderful XYZ circuit which is 
amfifihing 1)X records. And all the while 
it is essentially the old sin gle-ci real t regen 
crativB drcult which baa been with as for 
thi post three or more years It is about 
time that th© public should oome to consider 
the essentials of radio, and to appraise all 
the so-called new drentts according to these 
essentials. Then, and only then, would the 
public realise that many of the new fangled 
w bi which oause snch constant upheaval, are 
little more than our old friends, the regener- 
urive drcolt, the tuned radio-frequency am 
plifier, the super regenerative drcult, the 
ultra andion drenit^ the ueutrodyne, and the 
Hiiper-hetcrodyne In disguise. 

The Badio Music Fand is a bold iniio- 
V sdon In our radte broadcasting world. 
\fter having enjoyed free entertainment for 
the paet few years, wc are now confronted 
»ith the tides to contribute something toward 
11 broadcwtiiif fund, to the end that we may 
have the very finest taloit available The 
Hndto Ktado Fund Oon^ttee is headed by 
t^larence H. Ifackay, ffVllx M Warburg, 
Frederic A. JpUliord, and A T> Wilt, Jr, 
niid has for iti primary object the raialtlg 

a fund for the purpose of broadoastibg 
ooncittt by the world's greatest artista. The 
membe^ OjE the committee believe that radio 
offers « wtda attd hlriterto nndeveloped field 
for atlaalaiing and fpprcwittff pabUc illte^ 

la good n^CL gad (be eommlttee hopes 
that ^ Moflle Fmd It will 

Possfide te affaro tbonaanda of people the 
opportuat^ ol bearteg Aa worid'a beat mu- 
rieal talehtr 91^ oQtehdttse bag setceted ats- 
tion WIUUP la hroaddsat the proposed ooa* 
Artkte |idd|tei^ cmin teiMgar^ 


'THB Aia IS FULL OF THINGS YOU SHOUL 


D N 


M 1 8 6*' 


EvrmtAi Betterv No. 760 

»iX vnltj. Sin Pabnetiock 8 ving Clip 
Tcrmltulk. dving voltage froa 

|6 ^ to vdu. Ul I H'VolC MtIM. 
Ungtb 6H In. wt^. 4Hin hdeat, 
iHin, WdgiiuglU. ^ 



Why Big Cells Count 

in Radio “B” Batteries 


T his handsome metal case Evcrcady 
“B" Battery No 766 costs only two' 
thirds mcH*e than the smallest Evercady 
*‘B'’ Battery, but it conwirw seven times 
the electricity/ This makes the No 766 
over four times as economical as its baby 
brother That is why most people buy it 

Its fifteen large cells give 22^ volts of 
strong, steady energy day after day 
Cells that pour out power the moment 
you turn on your tubes Cells that rest 
well when idle, renewing their vigor for 
your next demands 

No cells havea blucr^bloodcd ancestry 
than these They are the product of 
thirty years of dry battery research and 
development of the world’s foremost 
elcctro'chemical la bora tones We think 


that No 766 is the handsomest battery 
ever made But that is a matter of 
opinion It IS a matter of engmeenng 
record, however, that tbs great standard 
""B’’ Battery has proved itself as perfect 
in performance as we are convinc^ it is 
superfine in appearance 

The 45'volt Eveready No 767 coiv 
tains the same large powerful cells as the 
No 766 For maximum "'B” Battery 
economy, therefore, buy the 22K volt 
Eveready No 766 or the 45-volt Evercady 
No 767, as you prefer Here is the ‘ B” 
Battery at its best 

NATIONAL CARBON COMPANY Inc 

Hcadquart€rs for Rodw Bott^rr^ Jnformaium 
New York San Franc uco 

Cimdun Niuorul Carhoo Co Limited 
P0CUWJ and Ofiitt t)nt«rKj 


BwMdT 
A Bittwy 



fou have any radio battery pnjfalm write to O C PurneM, Mana^ RjkUo Diviawn, 
mtkml Cirbun Cooiptny. Inc ii6irii[i Orton Street. Long IdinJ City N Y Infirm- 
■Ov* and B mey vaving bookku un A, D and C Battenej aent fret on regime. 
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Radio Batteries 

- they last longer 
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FOR EVERY TYPE OP RECEIVWC SET 
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Hovlftm Can Know 
Latest Facts 
about RADIO 

The very best way to know all Radio facts is to own a 
Lefax Perpetual Radio Handbook When you buy it, 3 rou 
become a remstered owner That moan* complete facts 
as they are discovered are mailed to you every month — 
printed punched, ready to insert instantly In your Lafax 
Handbook I efax doesn t cannot grow old It l^ps <»« 
pvMif you information but you pay only once Thera Is 
no charge for the 6rst twelve monthly maihngs. 

Here is a different better book on Radio, It was wiittan 
by Dr J H* Delbnger and L, Whiltemore, Chiefs of the 
Radio Laboratory. U S Bureau of Standards Washington. 
D C Ordinary books on radio grow old and out of date 
almost as soon as printed Changes occur rapidly L^ax 
Ki%es them all as they happen You get all tha new waas. 
in loose leaf form, pocket sbe. beautifully, accurately Ulu»- 
t rated And you get a oomplate list of broadcasting sta- 
tions with full information ali^ut aach ona 

The binding is flexible Imitatton Morocco leather-^bmg. 
long wearing and very attractive. Pages are most re^ble 
and are indexed with linen tabs, plainly markad. 
isn I anything elsa hka Lefax, by any name or in any form 
Look into it Ask your Radio daaler, book stora or sta- 
tioner for 

1 CC W PERPETUAL 
LeJr AA RADIO HANDBOOK 

rwaoBnav ay 

LEFAXbcorpmtal Sermr & M PhlhMRyft 


I Ba the engawaitttt of xrthrtB for aa 

Oita. The omankttea baa ^BatghalNd tba , 
tral Union Trost Coiiipasy, RQ BMd- J 
, New York Olty, ta dapoaltw of the ^ 
1 AU eoDtritratloas aboald ba Ktada paf- 
to the Radio Mask iPund, and ahooid 
tccompaiiied by the Mne and addreaa of 
oontribator So far, aoaordliiff to ^ 
ta, the response to the appeals of the | 
jnittee has been most prondsliig Jnet mm 
it effect this Innovation will have on 1 
ideastiDg actlvltiea, oo one can precnot 1 

preasuL It will no doubt hasten that ^ 

day when broadcast entertainers will 
at on payment for their services. And 
in that day arrives, it will become necee- 
f tor ull broadcasters to revise their plan 
riporntlon fl 

Monitoring^ in BroadeaeUnff, — One of \ 

\ery necessary tasks coiinected with ^ 
adca^ng is that of “monitoring” In ' 

ry ftrat-clusB broadcasting station there 
[ be found some young man Intently 
bching the fluctuating ne^e of a meter, 

I constantly manipulating a oontmt koob. ^ 

ts **inonltnring** has to do with overcom 
the wide variation in volume which must 
hundli>d in the case of certain musical 
tmments For speech, the variatiem in 
irago power is of the order of 1000 to 1 
music, and espocfally that such as given < 
a symphony orchestra, the energy varlar 
ti between the softest and the loudest pas- ^ 
mey be as groat as 100,000 to 1 In 
I present state of the electrical art it Is 
t pructlcable to handle such an enormons 
igL of volume In broadcasting This Hm 
tlon arises not so much from the cupaeity 
the broadcasting apparatus as from the 
[stence of extraneous noise The aoftest 
isical passagea when broadcast roust be 
idr snfllciently kiid to over ride static and 
iw electrical interference in the ether as 
ill us rerclving sot noise and any incidoutal 
lee. When the softest passages are mad© 
jd utiough to overcome such extruu<*oas 
terfewmee, it would be extremely expen 
VO to provide the eqnfpmeitt fur making 
« loudest TMiMfuges 100 000 times as lowl 
mscqucntly good broadcasting requires a 
illed listener and monitoring device at the 
»fnr where the program Is picked up The 
motion of this listener Is to adjust the 
npllfior in the broadcasting system so that 
a output will take into account the changes 
I the loudnww of the program Thoi*© 
laiigps in loudness must not be unduly ro 
iced but tliey must he made such aa wiU 
irrv best to the radio audience without 
wrloading any element In the broadcasting 
Fsteni 1 - 

What is the Super Heterodyne? — 
'ailed the Kolls Roycn of radio the super 
ptoroilyne of late has been coming into its 
wn It still inspires a certuln amount of 
we uraong the radio laity, although, truth 
j tell its complex nature has been greatly 
xaggeratwl BHrst of all the iupor betero 
yne consists mainly of two members 
amely a frequency changer and a long wave 
eceivlng set It Is based on the Idea that 
radio frequency ampUflor will operate easily 
<u long wave lengths but not so on short 
vave lengths. It was Major 13, H Arm L 
trong the well known radio inventor who 
Irat decided to receive the short >Vaves and 
hen change them to long waves in or<ler to 
►Main the high cfBciency of long wave rudlo 
'requeucy ampliflcntlon Now the wave 
changer can be arranged as a distinct and 
wparate unit fnun the usual receiving set. 
Phis device consists of a detector tube which 
reciives two frequencies — the frequency of 
the incoming signal picked np by the an 
tennn, and a frequency fnmiahod By a 
vacuum tube oscillator called the “hetero- 
dyne,* wWch foods the detector by means of 
a suitable coupling. Tbe output of the fre- 
quoney changer has a frequency equal to 
the difference between Uk signal fr^uency 
and the frequency of the heterodyne oadUa 
tor This difference can he varied by ad 
Justing the hcterodytio frequency The 
difference In the two frequencies is Impremed 
upon the inrereMKiiato radk-freqaeney am 
p^er Tbe auper-heterudyue can be con 
trolled by two adjustmenta, one fw the 
wave length and th« othtf to control the 
frequency of tbe aaetUator tube. One hr 
called the wave letogA oqirtrel, and the other 
the frequency changer ^ operate t super- 
heterodyne receiver the signal la tuned ip as 
with the usual set Tba incoming signAl k 
then mixed with a signal or wave from the^ 
ofldllator tube The rwnlt la a idgnal of 
much lowor frequency or, pot it another wh:^ 
much higher wave length. TWs 
qoency stgcal la than paaacd to ah mm- 
mediate hi|di wave-IengA radio fteqiiaa oy 
ainpttfler. and then <o to lha datoet w f 
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fWISHIAMO 

Jaoka Ark tbk WorlcTs 
StiUtKlaurd off C^ualMar 

Thato W no neater, smaller, ftner |afk 
tatdt dM {Mnoa, FroM>RMlo 
Jwk M«d« Ib bU tm*. iBohMHa, 
Neutrodyne, and prio^ from oOc to 
90c Your dealer can supply you. 

HERBERT R FROST, lae. 
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It’s All in the Bearings 

•Iwve bsariofs wear more at tba 
pUoa whan the belt piiUa againtt the 
hearing than at any otbar Mint Ball 
baaringi) whldi an used in aU Valley 
Moten, dlatribote tba wear ao aranly 
ewer tba ontln friction aor&ee that the 
Uk of the motor ia greatly prolongad 

Ball baaringa beep the air gap more 
naariy unifocm than any outer type 
baaringi thpa preventing any mate- 
rial ahange In the operating cb a ra c- 
tarlatftoa of the motor. If ball baaringa 
had no othar points in their frivor 
then thaae, their nee ia Valley Motoie 
would be warranted. 

Valley polyphaee motore ere oaade 
la alaec Irom to 40 b. p Valley 
elngle phaeenM>iorsa}einadeSn ilsee 
from H to 3 h.p. 

Write for Bulletin No •-33 Itdo- 
•orlbee all dotaUa of VaUay deelga 
and oon atm etion 

VALLEY ELECTRIC COMPANY 
$157 S. Kingabifbway, frt Loula, Mo. 

MwmmmmtmHwmi in PWaelaaf CfriM 

va^vMotors 
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DiTiimoM rimonn-4ni^ 

la a rally aatOppad maolilne moy m 


HanafiMtora i 


■ooltdoa. 
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Writ, for fre. bookiM 

TO SOLDER RADIO SETS” 

For raAo fraqttaaey raMltt aM 
Soldar-BottU Fba and 
PtolaeMowal Inof Roala-Coro Solder 
m tberala rfaaeribed 

tHE VALLEY FOEOE CHEMICAL CO 
VaJIttr Fafs«« ^ 


RADIO 

HANDBOOK 



^ mm ef 

> Ijlli MW iwaalhifig aaeful--«Hl th^ 
KafljHteSbo and 

□hSCEwidboi* Wet* you apaod aw^ 

m parti* If wwy haeh if earirdMl 

TOAh OPT •••« r^_rrjr:~i 
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Service ot the Chemist 

(Oofrifribed from pope 185) 
vested each tree will furnleb 36 kilograms 
ot green leaves. Green foliage gives an 
average of 38 per oent of dry subetance 
Then out of tlifai leaf hay which ia tint dnod 
by the air and then artiticiuUy, a product le 
obtained which is aitnllar to bran and (un 
be used for food for animals. With u crop 
of leavoa of 26 kilogramti from otic tree about 
■men kilograms of bran aro obtained — In 
dHsiWat and lUngineerinff Vkemmtryt Janu 
ary, 1024 

Uae of UaneSed SulfaHc Add in In 
duatry. — Aa [b well known, the purificu 
tion of Uoumauinn petroleum haH ofTind 
great difticultiefl, os it wus not iiowitb'i to 
obtain from it, as from Pennsylvania or tho 
Coucasian crude oil, a witlafactory lighting 
oil through treatment with sulfuric ocid 
About twenty years ago the first successful 
attempt was made to purify Roumanian oil 
tJirough treatment with liquid sulfuric and 
A specinl apparatun was derignc<l which uus 
found to be suitable for use in reflucriiN of 
different sorts Recent in\estigationR slmw 
that Ihinid sulfuric acid cun be used with 
advantage elsewhere in the industry In the 
middle ^rman lignite tar industry, hard and 
■oft paraffinea have been sepHrnted from the 
lignite oils by tlie aid of sulfuric acid pro 
during cold, stable oils Greases can bo 
separated In this manner from tbo matenalH 
which harden them and mak* them vismus 
Petroleum produris rich in sulfur art do 
sulfurUed in this manner, as also is uiithro 
cene refined 

Uhc of Glae In Coating Paper — The 

Bureau of Standards is earrying out some 
experiments dealing witli thi use of glue m 
coating paper Nine runs have boon made 
on the experimental coating inaebiuc using 
two makes of bone gliit for either of th< niiiM 
and a Prenoh oascln glue for on« A good 
grade of English coating clay (Lee Mo<*r) 
was used for ail runs and the results nidi 
cate that the woter resistaiict. of gliu hound 
conring containing chrome ahini compares 
favorably with that of euw iu^ate«l paiiers 
containing no formaldehyde It 1« btlieveil 
that the degree of water proofing will prove 
■ulfieient for most of tin papers uswl in liiilf 
tone printing Difficulties have been ixpen 
enced in obtaining n uniform coating Is 
cause of the variadon in tb< fluidity of the 
coating mixture and mecJiaiiicnl defects iii 
the machine so that additional work will bt 
necessary before paper suitable for printing 
tests can be protluccd Sei fftemtenf and 
Metallurgical Engineering, October 1923 

Fuel Oil from Crank Caswu— The re- 
covery of waste lubricating oil from the 
4 rank case of automobiles for usi as a fuel 
oil has been the subject of recent expen 
meiits by a number of comintrcial garni,* 
owners in Boston Steps for tht regidar 
coiloction and economical salvaging of trank 
j case oil for fuel purp^^s are being coimid 
I ered Objection that the w nsto oil was dnn 
! gerouB because of its dilution witli gasoline 
has been answered by the statement that 
practically all of the gusollne has been *vap 
orated from the waste oil — Oii Pa*nt and 
j Drug Hcporter 

\ Sicrillxation of Poriwirved Foods. — At a 
i recent meeting of the Society of Cbemuul 
' Iriduftry in Newcastle, Engiand « very in 
teresting paper was preseutwl on the sub 
ject of the steniUation of preserved fotsls 
roost important conaidnratiou in this 
rtwpect is the penetration of the heat In th* 
sterilUntion process The uae of preserve* I 
foods U increasing the world over and inan> 
chemicals are being used in the preservation 
process It was brought out that though 
inch ritcmicala, such as borax were harm 
less in themselves, nevertheless, the use of 
them was to b« deprecated because the ur 
cnmolatfon of sroaU doses in the course of 
the day was distinctly injurious to Invalids 
and to children The nm of copper aulfatf 
for greening pens was said to be absoliitelv 
rept^ensibie because it was a distinctly 
dangerous process, this suit possessing poi 
sonona properties . — Ohomienl Age of Lon^n 

Rad Btalita On Braaav^Biiinlnjjrham 
Lnlverrity in England has been riving par 
ticalar attention to the question of re*l stains 
on brasa and mnch investigstioo has been 
dona in the attempt to dismver the reason 
for this. Various posstble causes such as the 
afleot of segregattim, the acHon of saline and 
arid depoatta from the pieUing solution and 
ioapntw wash water, the faffuenoo of various 
qninUes ot roUng oOs, the affect of iron 
and the offect of fumaoe gaaea were invest! 
gated. It ia rsportad that the investigator 
arid that tbs most Important oanae of stain 


35,000 Different Articles 
Made of Rubber 

For years Goodrich has been recognized as a 
great source for the develotnnent of new ideas 
in rubber goods* 

Many of the outstanding rubber achievements 
in the past half century have had their inception 
right in our laboratories 

Thirty-five thousand different rubber products 
not only attest the enormous scope of Goodrich 
activities, but mdicate the confidence of paten- 
tees, inventors, and searchers after a better way 
of doing things* 

Our complete manufacturing facilities and com- 
prehensive laboratory equipment are available 
for developing your ideas for the application of 
rubber to new uses* We invite correspondence* 

THE B* F* GOODRICH RUBBER CO., AJinm, Ohio 

ESTABLISHED 1870 

Goodrich 

(^Mechanical 

Rubber. Goods 

^Besi m the Long Run** 


9Phat Corr^ert’-Jomm Say No. 488 



55 W) Miles 

lO Times- 
^/fom coast 
to coast 


SAFETY 


The Hoo Dv« mtin* 
■afety ■■ w«lt M comfort 
By criiumittinK every 
txl« movement directly 
totha hydnulk cAuhiom 
throimh • doubte'acting 
conncctinx'Tod fir elv 
■orbiftf both Tflcoll and 
c omp m tiofn rhcee ihock 
•bforbeneliminece aide 
fiwey end keep the 
wheels on the roed no 
metter how quickly the 
bnkes >n eppUco b 
U numlfleeUy hnpoMiblc 
for orher kinds of 
devkes employina strap 
connections whkn ten 
wedc only one wey to 
eccofnplteh, these mfe 
sure poeiilvr results 



I HAVE driven my touring car over 35,000 miles on 
one set of Hoc-Dyes and have had them serviced 
only once in that time 

‘T would certainly not ask for any piece of machinery 
to give me less trouble than these shocks have 1 have 
used cars equipped wich Air Shock Absorbers and 
other kinds, but from nowon 1 intend to use nothing 
but “Hoo-Dyes” as 1 firmly believe that they are the 
only practical, comfort-bnnging shock absorbers made." 

/y*M ■ S**fo»*M nwa. 

Noma •mJ ■*»*«* *- r*fw«** 

Because of their cushioned comfort Hoo-Dyo Hydraulic 
Shock Absorbers permit even the mo*t delicate passenger 
to ride long dbtancM without fatigue. 

But also for the short spin, the quick trip to the country 
and bock, an afternoon 8 shopping on nne$t pavements, 
HooDyes arc bnnglng to motorists everywhere a hereto- 
fore unrealized comfort For there is no car so finely made 
or so beautifully balanced that it does not need the gentle 
reKrainlng hand that Hoo-Dyc alone can lend. 

The Houdaille Company, 1458 West Ave , Buffalo, N Y 

Kmf Lmrw 

HOO-DYE 

Doable-Acting Hydraube Shock Abtorber 
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To Manufacturers 
Eveiywhere! 


R 


2 ^ou bu> SlamptnKv or Prtsned Metal PorU? 

2 Ho >riu make your Stamp)nK^ and Prcwicd Metai Parln 
in \our tmn factor> ? 

3 Dn \nu (i*>c larfi;r t|uaiititirs rd La^l^ forghign or wooden 
• part^ f 


t (iARDLI- SS of >our rlaottification you should inve«tij{ate our farilities In 
caite you buy StainpiPKe or PrcuMil Metal Part* secure our pncen Wc feel 
that we can really make them attractive to \ou 

If you produce vnur own Stamping*, a* kpecialiHtft, we can probably make 
them for Ics* Also it might be advisable to place a portion nf this busine** with 
u* — and utilize your laNn and cfimpment on relatively more important work 

Prrhupa you use large iju.intitie* of cast* forging* or wooden part*. No doubt 
many of these could he advantageously priiduced in Pressed Metal You would gam 
uniformity better oppcaraiue Would fhminate tnarhtmng and ^tUng — and htrak 
age Your saving in weight would inatenalK reduce freight costs. And the unit 
COM would undoubtedly be less Investigate 

6 .P.&F.SERVICE 


“KNOWING HOW S I N C f : 'or 


UrtwTi acre* of flisjr svace over 1200 workmen and year* enporlence U y«ur 
tCuaranUr (f reliability and f>»* ihUrtnrti CMliacIly In exrrM« of JOO UOtt parU dally 

Lrt us co<»i LHiitc with ynui nikrlti trine diiiRrtintnt In order that your onranlsMitlon may iraln 
the advanUKes of this aervice 

Send Ar blue 4x1. for out »uoo<eiiou» and cuttntutf" 

Geuder, Paeschke & Frey Co. 


1U1 nil 81. Paal Avaaat 
Mtlwaak*** WUcefi»ln 


Stl »7 Wait Ohio Street 
(.Kkajro Ubnebi 
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Gurney Radio-Thrust Bearings 
were die first ball bearings built to 
take advantage of this well known 
mechanical principle 

They were the first to take care 
of both radial and thrust loads on 
a single row of balls. 

This Gurney principle makes pos- 
sible the simplifying of machine 
design, the rkluction of weight, 
the lowering of pattern mal^g 
and machining costs and the man- 
ufacture of more reliable machines 
and apparatus 

Let Ournty Engineers hetp you simplify your 
product by the correct a«e of ball bearings 

GURNEY BALL BEARING CO 

402 Chandler St. - Jamsatown. N V 

•USMIV 

BALL BEARINGS. 



lug Jny in the use of old-fgabloned 
in which the flainee had dlreot contact With 
the metal Rod Htainiuf wax eehlom present 
before tbo pickling opemtJoh ft wae formed 
as a result of roacdonx between the copper 
oxides in the Hcole and the piekllDit amd. 
Onprie oxide wux ax harmful at cuproot 
oxide The uorhanixm of red staining con 
sixts In the (ormuUoii daring the annealing 
operation of oxides of copptr The octufd 
stain woB formed later in the pickling opor 
ation 

Wood Paving Blocka Give Up Their 
Junk.— It is remarkable to see what an 
aecninuIutJon of jnbk can be found in old 
paving bh>ekx The metal trophies which 
become embeddod tn them Inclnde washers. 
Nerewx. hnirplns, nails bolts and even coins. 
The truffle driven them in so that they can 
not bo dixlmlged bv the street deaners, and 
they stay there until the pavement comes up 
and ROCS to the Juiikmon 

New Cigar Box Wood. — Spanish cedar 
may be xuppliinted oa raw material for cigar 
boxes by a Philippine wootl known ns k^on 
tuB. if roeidimts of tho Islands who are in 
tereated in the development of the lumber 
biiainess tliero have their way According 
to a report of the Philippine Forestry Scr- 
vice that has been received by the Depart 
m«nt of Commerce, kalantas la practically 
identical with Spanish cedar from tropical 
Amcrira uttd bos the further advantage of 
being xrowu in a poxseNslon of the United 
Htntes Spuiiiiih ccxlar has heretofore been 
considcrcii the ffneet wood obtained in the 
world for cigar boxes, but kalantas is said 
to be M> nearly like it in color, texture and 
iRlor that only an expert woodman can tell 
thorn apart. 

**Arti0da1” Lumber Made. — Although 
none of the new artificial lumber has been 
markitCNl hr yet. offidulH of the National 
Lumber Miinufncturom \NNOilntioii oonnhier 
that testa already made of a synthetic com 
position proiluced bv Mlnneaotu lumber in 
tercets show k poHscaaes mnnj qualities 
making it avaUabln for stmcturul purposes. 
In the pro<*e*is not only the trunks and 
branches of young trees but the leaves and 
smaller parts as wtll are ground up and 
mixed with other subataiicis, virtually elim 
inatJng waste The resulting compound Is 
capable of Uiiig molded into sixes and 
uhupes of almost ony dtetcription noeilod In 
building coimtrnetlon From the time tho 
standing tree Is tnmoil hy the sawmill Into 
planks and boards and appHeil in coimtriic- 
tion from 60 to 05 per cent has been wasted 
This includes stumps, chips, bark and 
hrancbcH,, plank and log trimmings and a 
huge amount of sawdust The now methoii 
will use all of this by prmluct. 

Cinnamon — The finest cinnamon bark 
Is produced in Cevlun where the Portuguese 
found the tree growing wlW when they ar 
livMl in the island in 1506, says the Bulhtin 
of the Imperial Institute Since that date 
Oylon haa been famed for thia spice but 
owing to the small financial retnrn it givei 
to the growers much of tlie area under ein 
namon in the Island has been replaced by 
the more profitable cocoaniit and rubber 
Ceylon cinnamon moreover, has bad to oom 
pete, parricnlarly In the Continental mar 
kets. vrith a cheaper protlunt of coarser flavor 
from the Far Fast Cinnamon bark reaches 
us In two forms the ordinary Squills,*' 
used u spice and “chips ” wW<k are dls 
rilled for the production of dnnamon oil 
used In medicine. Hie leaves of the dnna 
mon tree ylnld an entirely different oil from 
that of the bark this oD contains eagenol 
(tho ohawcterlstip constituent of oil of 
doves) which is employed in the mannfao' 
tore of vanillin the well known flavoring 
agent Cinnamon leaf oU is produood largely 
in the Seychelles, in addition to the Ceylon 
crop 

Untansling Our Automobile Laws 

(Conrinusd from page fiflfl) 
for the subsequent designation of such other { 
Committees os shall be found nooeMarytj 
they set regular quarterly meetings for the 
C^mference, aftd they sp^fy that bnsiDOSSj 
shall be done by the preaentatlon to the 
Secretary of reaoinriont prior to the date 
of meering At later meetinga the Statos of 
Maine New Hampshire and VMmont were 
admitted, su that the present memberhbip 
includes all the New Fngltttd ud Middle i 
Ariantic States except Delaware, which hak 
never displayed any interest 

The conference la almpty a volnntary aaao- 
darion of the motor vehicle adminla^tora 
of the seveml States, to diaeoas common 
prol^ems with tbs view of Working toward 
soramoo dedsloDS and oomuon pollolea. It 


has a dsflnitely formulated polidy that it 
take no aetlou save unanimously TkU Is In 
no wax ft Qonsritarional provlaioii, bvt ahniriy 
a working rule, Jt has never been vioUt^ 
and the oonference would of course go a 
long way before violating It. E^r most of 
the rosolutioni that come before the txmfer- 
ence look ntore or less definitely toward new 
or altered legialatlon by the member States , 
and It is part of the game that rim eon- 
femes go bock home and nrge opon fbeir 
legislatnreB the measures that tba confst 
ence has adopted. No oommtssloimr could 
well go before his led^atnre snd toll the 
law makers that be was asking for ft oertaln 
measure against his pereonal judgment, but 
on that of tbe oommisrionera of other States ' 
The policy of unanimous aetkm or none at 
all ia prnctioiiUy forced upon the eonferenoe 
and obviously any attempt to depart from it 
would start a lovely scrap. Inddentally, it 
has not yet been found to restrict the no* 
tlvity of the conferouce, to any notable ex 
tent 

The conference works rashtly through oom 
mittees The onlinary proc^ure, when n 
resolution first comes up, involves reference 
to a coromltteo— sometimes nn existing one 
sometimes one specially designated for the 
occasion There may or mny not be free 
discussion at this time, as tbe conference 
elects. There certainly will be such tUscus* 
sion when the committee reports The re«> 
lution may bo referred back to the committee 
at later meetings, without limit, thus keep 
Ing It alive during the attempt to overcome 
mluority opposition intimately the com 
niittee will be dlscbargod by the unanimoiis 
adoption of tbo resolution, in original or 
amended form, or by fnllure to adopt or to 
recommit Once It la adopted the Mvernl 
cointnlssionnrs take it home with them as 
part of tbeir programs for future legislation 
and do what tlioy can to through their 
legislatures any action which it may in 
vohe III addition the cmiferencc has ctr* 
tain Rtandlng committees such ss one on 
headlighting and one that holds public bear 
ings in search of grievaDCCs and suggestions, 
which originate businesa in committee, bring 
ing it before the conference as it becomes In 
order to do so 

The conference has already to its credit 
one very large achiovemeiit When it wus 
organised eaefa State had Its own headlight 
law, specifying the test which must be met 
by the front lamps on every automobile 
npernted in tbe State Thera was no uni 
fnrmity at all , devices might be legal In 
one of the member States and illegal In 
others for the teats in the various States 
were If not In every case different, at least 
different in most cases Wltli the coopcru 
tlon of the S A VI and the Illuminating 
Engineers Society, the conference workwl 
out whnt It rcganled ns n satisfactory teat 
Under the supervision of the conference and 
tbe societies named, this test has been ap* 
plied to a large number of auti-i^are lanaes 
—the intent being to apply it to all that are 
aotiroly marketed in the east A list has 
been drawn up of aome thirty-odd lenses 
that passed this test this list specifies tbe 
candle-power of the lamp to be used with 
each lenn, the focal adjustment, and the tUt 
A law making legal the use of the leuaea on 
thia list, when properly adjusted, and in 
corporntlng Into the code of the State the 
teat used In drawing up the list, haa been 
presented to tho legislatures of all the mem 
her States. So obvious Is the tedinieal au 
thorlty behind riia tneasuro, so obvious its 
benefits, that it has been adopted in every 
State As a result, one oau today drive 
anywhere north of the Potomao with tbe 
amurnnee that one's headlight la legel 
Save that not ull the Statse have yet spedfi- 
onlly barred other leases than those llatod, 
so ^ae certain lenses ars stin legal In indl 
vkluol States which are not legal In the 
others, there is in tils tarritoiT absohits uni 
formlty of beadHght praetiea. 

Even so, the conference doss not regard 
■the heodlght Issue as settled. Through 
the recommendations of tbo Headlight Com 
mittoe, the conferenes adds frong tlltm to 
time to thfl list bf aeaeptable dsvlosc. Also 
the oonfereoee bu reoOihiAeiuMl that the 0 
A H fix upon ft ftUndard torn of toeussiag 
device, and that automobOe mannfaoturero 
adopt such as standard equipment And 
leatrii Is oonttmioas tor a toore effeerive test 
t&Bii the one now in ufts. 

Kfttoevooi reoolntlaas have psMed threoifli 
tbe nOl of the ooatorenee, W have yet to 
pqach nrh general adoption hf rim member 
BtfttM Oft the headlight meanrea. One of 
jtaiwe is that an operator's lleettfts law be 
made a part of the code in every Btatou 
(Coaftowsd 0* peps gflO) 
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Now within the reach of every smoker 
Famous Pall Malls —newsm 2o far 


^nhthemUmteht 

firytmrlwcu^Haur 

-that ea^ diair hour 
i4ien eveiy man {eels 
entitlecl to lifels beil 

Pall Mall Specuds 
9^stzA-‘plaweiuboti^ 
Qofiryx 

^^diangetnstzeorprtcc 
^PaLL MALLT^ga/ant 

[carkhp] 




Incomparable Pall Malll Men with a taste for 
life’s better things have gladly paid **a shilling tn 
London— and a quarter herd' for ten Pall Malls 
—and considered the purchase the best cigarette 
buy. But now Pall Mall is available in a special 
new size at 20 for 30CI The same regal quality 
cigarette— slightly smaller in girth, but with the 
inimitable Pall Mall excellence left intact. For 
you who have forgotten the taste of superlative 
Turkish tobacco, here’s a real treat, at a purse- 
easy price! 


20 Jor^O^ 

WEST Of THE ROCKIES 20^35* 





290 


SCIENTIFIC AMERICAN 


SHEIM SHOE 


IHE shoes, like good com^ 
pany, are a satisfaction to 
have — a pleasure to be as" 
sociated with One reason 
why so many men wear 
Florsheim Shoes permanently 

Mo« Sofci— Ten DoOan 

RJaho — M IJ7 

•ooKUT ‘'rnrui or TM Tooe oNMgtmT 

TkE Florshsim Shoe Company 

M anufiieturtn * CHICAGO 



PATENTS 

Trade-Marks Copyrights 
Designs 

76 Yean* Practice Before the Patent Office 

If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us We have thoroughly experienced 
attorneys in our New York. Washington, Loi Angeles, Chicago 
and San Francisco offices, with long experience in preparing and 
prosecuting both patent and trade-mark applications 

Prompt ConMCimtiouM and Effictmi Sarvica 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors— -and 
particulars of recently patented inventions. 

We shall be pleated to send, without charge, our Handbook 
on United States and Foreign Patents. Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


WpcJwortli BtdMmg 
Scwotifie AnwriMn Bufldinc - 
Towmt BaldinK 
Hobut BiuMint 
Van Nays BoikHttf • 


■ - NEW YORK 

WASHINGTON, D.C. 
. • CHICAGO. ILL 

SAN FRANCISCO, CAL 
LOS ANGELES, CAL 


Untaiq^iittg Our AvtmoUla Imrnj 

(CofU»ni»«a S88> 

LstgRly a« a reaolt of tUs, th« IMt 
lR|WRtuf« has under oorndderatUm wsd WStl 
probably pRRs a moiunre jrrovidina iot nadi 
ttososlus, and removlns the mow vekk^ 
adttbilvtratlon of tbs State from dm jorls- 
dietioo of the Tax Commlnrion apd setting 
It up as an Inilspondsnt department In or^r 
to tabs care of tbo additional work Involrsd. 

In connection with unlvsrtal Ucsnalng of 
operators, tbs oonferonce Is also tm reooid in 
favor of the gran dog, to the Ucsturlng body 
or to other competent jtidlrUl or ndminlr 
Ctatlve authority of the power to suspend 
or tif \ oke both operators' it^nes nnd vontde 
registrations. In Stutea having no opera 
tor's licenm this power sutomatlcaUy falls 
to exist and not all the Iloenss States um 
it, while those that use It do not always 
define It clearly There la, of oonrso, every 
argument for and no powible argument 
against the uae of SQMpenalnu nnd revocation 
as a disoipHnary moasnre. 

The conference baa adopted the right-hand 
right-of way rule — that at interaertlOna, in 
the absoiice of a traffic offioer, the vehlcla 
appronchlng from the right have the riidit of 
way Tlie experience of Oonoe^out Indl 
catea that the clanae that makea this a part 
of the State code onght also to specify that 
no vehicle emerging from or ontei^g a 
private drive over baa the right of way over 
a vehlde traveling on the pnblio road Most 
if not all of the eastern States have adM 
this rale to their tr&filo Uwt 

Another reaoUition favor* the strict en- 
forcement of the law relative to the offense 
of operating a vohlHe while nnder the In 
fioenoe of liquor It Is Interesting to record 
a divergence of opinion here, which prevents 
any action by the eonferonee mors specAfle 
than this recommendation that the existing 
law of eurh State be enforced to the hilt 
At least one of the commindonera la out 
spoken in favor of a change In the law which 
shall rob the trial judge of his power to 
choQM between fine and (mprlaonment as a 
punishment for the drunken driver, leaving 
no other altcmathe than to send Mm to 
Jail Other member* of the conference fed 
that In the presence of such a statute many 
conscientious judges would create another 
alternative by aciptlttlng people who were 
pretty plainly gnilty bat against whom the 
evidence left some loophole for doubt This 
of coarse would defeat the purpose of the 
proposed measure, resulting in actual de- 
creBse of severity in dealing with Intoxleated 
drivers All inombers of the conferenoo fed 
that this offense ought lo be dealt with nn 
mercifully they are divided merely In seek 
ing the best way to bring about the desired 
and 

Another dhergence of opinion is covered 
by n resolution In fovor of a law requiring 
‘ cxtraonlinnry eupervlslon” over the driving 
licenses of all persons with physical Inflrmi 
ties No attempt could be made to deUne 
thc«c luhrmities, for at least two reasons. 
Some of the commissloncni regard deafness 
as a very largo dlsqnallfication for driving 
while othcre think that a prudent deaf man 
is about as safe a person as can be put at 
tbe wheel of an antomoblle There Is prob- 
ably no general answer to this controversy 
other than that it depends entirdy upon the 
deaf man it has been waged to a draw in 
several British automobile jonmala, and is 
ooiistantly cropping up In individual cases 
•fid In the general ono. Certainly, however 
it la fair to exorcise “extraordinary snper- 
vldon*’ over the deaf man who applies for a 
drivers ll(?enac end to demand from biro 
proof of his qualifications much more rigor 
Otis thnii that exacted of a person with nor 
mal hearing and the resolution as adopted 
cover* tills ground Again, there must be 
an fige at which one ■ ability to drlta safely 
Is no longtr demonstrated by one's possession 
of i last year's lloeniev but may properly be 
questioned on each renewal Hare again 
however the predse year at which one 
enters tbe inspected doss oonld never be de- 
termined for the genera] case — It would de- 
pend entirely upon whether the parties to 
the argument were themselves fiO, or 70^ or 
80, or 00, or a fuU hundred ^E^pUepsy and 
drug addiction," the Connecticut statates re- 
mind us ere among tbe dioqnalifloatioQS 
which tbe CBsnal critic might not think of, 
or the casual observer see. 8o on ktt tlMM 
grounds, tbe commlsstoneM Agrds thug jmy 
infirmity oonstitoting a potttttgi eentriw 
iBf oanse to poor driving eoidtt to got 
attention from the ttoemtmg body; 
foote spedfto than this, they cannot 

At one time and for a idiort time Ohio 
wnk a member of tbs conference^ Thto a 
bOd-Wsstem oonferenca was stnrt^ sad 


letiffieflisl 

uiTthat 


fac*- 

uUttee w^ose eU^ aim in life Is to 1 
tbe tonnatinn ot other sectitatofi 
and to cooperate with tbeto After ^bew 
formed It is heped that nltitomt^ the 
entire 48 States wia be thus eevarj^ fv five 
or six sectional confereneto* SeetMil 
formfty will thmi proceed^ as no#) w<w«b 
actiop within these bodissi and ^tiwHride 
uniformity wlU be spprostM by Amnn 


unt^mlty will be eppros^Aed by AtoHnn 
between the omifeieoect. Utlg dtonlfi be 
much siffiplsr than dealing sepanmy wift 
the iudJvidnnl States. mgreM fg bgkv 
made in tbo extensioi) of tbe confStonto 

We have commentnd, lo a 
tide upon the discrepsocy existing spiibfig 
tbs States In the lower age Umltror efitr- 
Ators. IncMentsUy, we were untiuA/ Mw 
We required, an a horrflAs ekampK a 4t|de 
that bod no age limit at alt, and that 
joined a State haring an age Umit Wt 
picked Nebraska ami Kansas and tbe 
mer turned ont to be the one State whoss 
age limit we overlooked id dlge«ting tito 48 
little booklets. It was there, quite {dafidy, 
and with prominent mentioo- of the fact u 
the sectional title, but we mbswd It Otn 
only attM is that if the book had had an 
index, we couldn't have missed It 

Id the face of the ftivergent age UmitB 
now ilk use (14, 15, ifL IT and 18 years, as 
well an none at all), it might be supposed 
that the repr^ontatives of ten States WoM 
be tmabir to agreo upon a flgars. Contrary 
to this expectotJon the oonferenoe has passed 
a rosolntion favoring a minimum ago limit 
of 18 for all States. Only one of tits con 
ferenco Sutee hu so Mgh a llmlt^tite com- 
mtsstonefs do not let e:^ng laws stand In 
the way of thoir adoption of what they re- 
gard ts a wise measure. 

A sensible Idas 1* the resolntion favoring 
a law In each State that shall make it pos- 
sible for the commissioner to sBtir into de- 
tailed redprooity ngreements with Mher 
States. New York apd New Jersey have 
already done this on the matter of their 
divergent age llmitt, but the agreement 
would be of dotibtfnl vahtc, wlthoQt snidi 
anthoriiation if It were attsoked In eokrt 
In genera), tbe measure fo<dn toward mntoal 
tolcmtlon of the points of dlvoi^Mes wbleh 
remnin between the co^ of the mmnW 
StiitcM and la therefore not so superfinons 
as it might aeem 

The conference has gime en reootd as 
favoring the compuTsory earryUg of the 
operator’s license on the parson, and of the 
csf registration certiUcste On the ear One 
would be permittsd to qnestion the wisdom 
of tbe last provision, as smoothing tbe way 
for theft 

All tbe member States reqnlre two Itomse 
pistes, front and rear, the resolution favor- 
ing this praeticfl I* therofore of significanee 
only in connection with the posrible exten- 
sion of the conference idea to iHorlds. and 
to one or two other States who cats wo 
ocosslonnlly see on Broadwsy with a chunk 
of cardboard doing emergency duty as a 
front marker 

A valuable resolution is ons favoring a 
universal system of hand signals, and nam- 
ing a committee to consider enggestions and 
report There will be a wealth of these, and 
agreement upon one of timn will be aboot as 
difficult a matter as the coofersnes has 
tackled A Brltiih authority of apparent 
itandlng has roeentiy laW down a 


UM ium wfww a cj 

Involving no less than five different tigitg^ 
We think it wfU be conooded that this is too 
many, but whether there will be gene^ 
Hgreemcut with our own view (kharod by at 
least one of tiie oommisslonera) that one 
signal is snffleient; we do not know 
Of grqat Interest to^the oommerrial owner 
and driv« are the spedfle flgnres which the 
conference has adopted for maximum over- 
an laagtii 88 fbet: hetaht, 12^ feeti wldtii, 
8 feet^^and wqUt, 18 tons gross. Thht 
figure by the way. is not a misprint, 
ft is made so large in order to iadodn truck 
phts trailer, Projector loads of poles or 
structona s^ eto 

IfwosMtofiOkshoat 
tmlformlty of find lawk, 

god «r!ve j^srd sM it doesn^t 

kM aii Mtar •* h, 
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b« hoped that it wiU be imitated in oth*‘r 
aaowDi of the ootuitrr 

Not alone ha the octnal record of the r«w 
lotloni poMed and Incorporated into the 
lawB of the aeveral Staten docs the proarena 
made by the conference conriitt. The reau 
lar getting together of the oomminsioners 
and their exchange of Wewpolntn and experi 
ence counts IronvUy on tht credit side It 
paves the l^ay toward nltlniato ngrecinent on 
points where aureemeut could not now bo 
attained end it loads toward 1mpro\ei) pro 
cednre and uniform proctHinre in many items 
ontoiile the actual purview of legislation 1 
Thus, at their January meeting In Now 
York, iho raeiiibors of tlie oonfereiioe die 
ctisHcd various Kchemes for restricting the 
number of cliarocters on the license plate to 
6ve for the sinnlUr States and six for the 
larger ouls— tlie j,reatc»t restriction that 
Mems in the nature of the ease ]>OHsible 
They diaruRsed also the matter of colors for 
the«« taga, a very large problem when there 
is considered the ncct^ty for a coiitrasting 
combination different from that iu use by 
the some 8tato last year as well as from 
Utose used by all odjoining Stutea this year 
They discussed and are now exclianging 
views and data on the points of what should 
b« nnd whut is covered by the motor laws 
of the seieral States and how this (•outeut 
might be abstracted for publiciition lu a 
form more intelligible than publication of 
the complete text gives Tht office i»roce 
dure used by those vvlio have made the 
greatest progress in squccxlng all the jiiict 
out of the registration rcconls is always 
available for the guidance of thorn who have 
not ntillsed this resource to the uttermost 
If one commlHsioner has unusual HueccNs in 
working out a novel and efTeotive wav of 
dealing wltli first offenders against the traf 
fle law the others automatically loam of it 
And on on throughout the list of the thluga 
in which these commission era have a com 
mon ew ofiiiio interest 

Our Psychic Investiffation 

(Continued from page USS) 

cream of the modlnmistic profession 

In attempting to draw conclusions from 
this fact we are led in two directions Anv 
negative generaHsmtlon which might he drawn 
from the failure of theoo second raters to 
get anywhere, obviously lacks direct appli 
cahillty to mediums in whose behalf a larger 
presumption of genuineness originally cx 
Isted On the mere face of the thing no 
reoaonable person would claim that our ex 
pericnces have lent Increased probability to 
the hypothesis that famous mediums like 
KlusU and the Schneiders and Miss B<*sin 
net are frauds. 

But this admission carrifs vith it a large 
reservadou Onr offer has not been restricted 
to die second raters it has been open to 
nil mediums Nor have we as some disogree 
able critics have claimed puniosely dug up 
second raters to work with we have been at 
very particular pains to inaure that the in 
vestigadon come to the attention of the first 
raters. Their mere silence would be siguifi 
cant, but their inactivity is of a more poei 
dre type than mere slleiioe IHrect or in 
direct overtures have been made to several 
of them, and theso have been ignored on 
tiroly or given a cold ahoulder 

In all fairness, we must confess that there 
is Homething to be said on their side but, 
wo believe, nothing iu any way conclusive 
For Inotonre many sincere believers feci 
that the offer of o money piiuo is so objec- 
tionnble os practically to outlaw us. But 
we have pointed out that this is neccjisary 
to convince the public that our Invesdgatlon 
is to be taken aerinnsly We have pointed 
out tliat tbo medium will aomedroes be put 
to exjwnse or actual loss by working with 
ns, and deserves remuneration for thU Wo 
have in several Instances stated that we 
would be willing to pay the entire prise, or 
the amount by which the prixo oxoee<ls the 
medium’s expenses, to charity or to any des 
ignated beneficiary whatever or whomever 
jUst so we pay it This ought to diaixMe of 
the idea that the Unking of these manlfeS' 
tntton* with money poisons our whole in 

there is the matter of oondltlnns 
and procedure. There seems to be a loose 
notion prerolent among the splritlfts that 
these phenomena are not capable oC being 
eonsidsrsd ha eold blood, or tied down to 
^finite eottditone and deftnltn ezuninatimi— 
that in the bright light off ream, when the 
■ctempc U mode to ezatuine them critically 
f^y fade Into nothing. If tidt irgnment 
#efe advanced oi tcndlnff to obow that the 
apparentiy objective pbepopieu ate In fact 
oitb' Mbjsetiv*, we Cottid fotiow it. But 






Have You Ever Coneidered 
the Myriad Uses of The 

NEW INTERNATIONAL 
ENCYCLOPAEDU 


Fvery tunc you rend a newspaper, or maifazinc, or book, 
points come up which tall for clarif^'ing facts Get 
them — and your reading will mean more to you An 
evening at the theatre, attendance at vhurch or a lec 
turc, will be more fully satisfying if you make mental 
note of the allusions which are not clear and look them 
up later 1 he day’s business never fails to demand 
new fa(.ts — a social gathering always brings to your 
attention matters on wlmh your information is incom 
pltte — a visit to the club, or ait gallery, or museum is 
sure to bring a fresh occasion for consulting an infalli* 
blc sfiurtr of knowledge And where there arc children 
in the home, their unlinuted supply of questions makes 
The New International Encvclopacdia indispensable 
There is hardly an interest in daily life that cx>uld not 
be constantly served by the systematic use of this 
world’s storehouse of knowledge 

The Questions We Ask 
And Find the Answers to 
are the Measureof Our Success 


And the value of The New International Encydo- 
ptedia IS that it puts at your finger tips the answers to 
thcjjc questions For in the twenty four volumes of this 
great work is the fsscinattng record of all the uorld 
has ever done — the wealth of all the knowledge man 
Ins gained since tht dawn of history — the infallible 
source of information from whirh can be drawn the 
facts that are needed in every activity of daily life 

M^y We Send You, Free, 

An Interesting Booklet 

“THE MAN WHO KNOWS” 

A profuKi} illu'<tratc<l booklet in thiv, nor onI\ inKreNiing 
m Itself, but pre^i<nting information that viill throw ne« light 
on the dollars and cents value to you of the wealth of knowl- 
edge which The New International h nc>c!opctIi i puts ar \our 
finger-tipa. Send the coupon today — it I^nngs the Ixxiklet 
without co*it or obligation to vou. 

DODD, MEAD k COMPANY, 449 Footh Are., New Yoik 


DOI)l>, MEAD & CO , 

449 fourth Avenue New 'Vork N V 

Send me without cost or obligation a copy of **The Man Who 
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More Coal For Less Money 

Tht plica you pay for coal rapratanta only a por- 
tion of its actual coat Tha itama that make up tha 
dlflaranca ara tha handling and demurraga chargaa 

The Godfrey Conveyor doaa away with damurraga 
and raducaa your handling coat to from three to 
aaven canta a ton. Figure what thii would mean to 
your buaineaa in tha couraa of a year 

T^en write for our new book on coal handling 
Aak for Bullatin A-23 

GODFREY CONVEYOR COMPANY 

Elkhart, Indiana 



Why Good MachinesHaveHighAims 

Get a report of production — and you set the production 
you aim for. You see how mechanicm changes score — 
whether in larger or lesser output. You note how your 
grating methods hit or miss the high-efhciency inark. 
Each “hit” you make m machme development u 
definitely mdicated— the result clearly sights— on a 


Counter 


Thii Small Rotary Ratchet Ohio- 

lar (No 6) counts rcciptocal«| mov* 
of the lew ai required for record 
mg the output 
of many imall 

m a c h I B c t 
When the lever 
II n o V e d 
through an 
angle of 40 to 
60 d cg yeei, the 
counter rwi- 
ten one. The 
further the 
lever n moved the higher the 
number regiaterad. A complete 
rcvohitton of the lever ragulen 
lea. Tht» counter can be 
adapted to no end of cottotmg pttrpoMi. 
by regulahiig the throw of the lever 
Price. $200 (Cat ntarly fuU afie ) 
Small Keao/ufbn Counter of ainilar 
modal, abo $2 00 




The above Revohitioo Set-Back 

Counter record! the output of eajr 
machme where a ihaft revohitKMi mdi 
catca as OMition, Sets beck lo sero 
from aey figure by tonuag knob oooa 
round Suppbed with from four lo Im 
figu».whecla, M required. Pnoe w«K 
four figitfe-wbeeli, a« tHuatrated, $1000 
-Mb)ecl to ducount Off /cm lAon 
tin Set Beck Rotaiy Ratchet 
Counter to leooid feoprooelkig move- 
menu « oa punch premea, $1 1 50 (lul) 


The y eeder booklet is an 80~page guide an hov to f$g/»/«r an fn- 
cttased ptodudtion at ANY mac^Me. Sord free to all who tna^ 
meet with the pmblem—tn inoention, e ngin e er ing or mamrfaclortng 


The Veeder Mfg. G)., 

HutfuSTcoon. 


utien it le offererl on behalf of the theory 
that they are objeerive but Ibcapahle ot 
auttlyaia, w« fail to foUow it If theae thiafa 
happen^ we do not and wfU not betieva that 
they are in any aenae miraolea. contraven 
tfone or enapenirinns of the lawa of nature 
If they happen, they certainly happen through 
thu operation of lawa and caoaea aa definite 
os thoee which produce a aeriea of eaploelona 
in the eylindera of an automobile engine 
when the starter and ignition awltehea are 
oloecd. We are bound to believe that, riven 
a repetitiun of the couditioua, wo ahull have 
a repetition of the phenomena, in the paychle 
field aa in tiiat of optica or atomic physlca 
or electndty or engineering. 

Of courae the oonditiona are oomplex. Of 
course they involve the human moriianiam, 
and we are quite prepared to aaaume that 
they involve the phyrical and mental mechan 
Isnifl of all thoae preaent Of courae it ia on 
thin account extremely difficult to any that 
in every ewential detail the eoitditiona at 
tofloya failure were Identical with those at 
yesterday’s succew. But our Investigatora 
lire neithtr children nor dilettantes and we 
are excessively weary of having these tru- 
isniM (llngeil Into our ears by every occult 
istlo Tom, Dick and Harry, writing to tell 
UN Just how to conduct and how not to con 
duct our work 

In our Judgment, the main essential — 
granting for arguments sake that the phe- 
nomena occur objectively — Is complete con* 
fidonco between thn investigators and the me 
diuiu Mr Uamlin Garland, the novelist, 
Udls of Rii investigation engineered by him 
in the ennrse of wltich 57 sittings (we fhtak 
that is the niiiiibir be givLN, in spite of the 
KUNpielotiH ftdneidence udtii tlie pickle cen 
mum) is ere held At the beginning, the pay 
chic thought that absolute darkness was 
vital, together with certain other conditions 
that were inimical to inxestigation Mr Gar 
land found It possible to receile from these 
objection II hie conditions a little bit at a time, 
putting each rtn'tsslon ilown as an experiment 
until he had educatiNl the lady to believing 
that she could work perfectly well in goml 
light and with limitations in other directions 
which at first she would not even attempt to 
tolerate He draws the conclusion that the 
conditions which are neccHsary arc mostly 
those which the iwvrhic believes to bo nects 
HBry Ho may be miBtnken in bis iici^ouiit of 
the very wonderful phenomonn wbicb he ob- 
tained in good light and under good control 
but he certainly is sincere about It And if 
tho phonomenn occur certainly the way to 
provoki them i* the way ho used Wo need 
not point out thot we have approached each 
of onr mediums in the same receptive atti 
tnde and held it until we were fo^rced to 
ubniidoii It If somehodv will present US 
with a medium as worthy of patience and 
eonfidene© as was Mr Garland’s medium, it 
will be extended 

It might dot be a bad Idea to remark hero 
that we consider such procmlure of tying the 
medium up us was followed In tho Pecoruro 
case, highly objectionable but when luformeil 
that the pheiioniena consiNt lii the mauipn 
lation of objects in the enbinot while the me 
dium i« tliai what can one do but tie him? 

From tbo start wo realised the extraor 
dlnnry range of onr isork and the Inpossibll 
Ity of laying ilowii In any detail conditions 
of seance pnwdure which Mhould be appli 
cable to all the cases that might come before 
ns We therefore refrained pnrposoly from 
defining onr condlfJoni, sove In the most 
general terms Wo indlcateil that some sort 
of permanent demonstrable reconl must be 
got of the pHychIc nolnca tbo psychic lights 
the psycble forms, etc We ImliLSted that 
this record u 111 presumably be an instmmen 
tal one we indicated that wo shall employ 
ortlinary scientlflo apparatus to observe the 
conditions of the room and the actHtios of 
the mefltnm and we gave a roni^ Idea of 
the sort of apparatus to be thus employed 
We pointed out that we must be able to 
give an acconnt of the proceedings which 
shall carry the conviction that there has boon 
neither fraud nor error And that is all We 
have indicated a complete willingness to dis- 
cuss all proposed conditions and alt propoM 
tests with the medium In order that aban 
donment of procedures to which he might 
object would not necessarily Imply the al^a 
donment of the Inv^tigetion. we have 
pledged ourselves to make every possible ef 
fort to find alternative tests mid alteraathe 
conditions that will serve tiie same end m 
thoee found objectioiiable. 

If a given medium were to come to pA 
outitns his phenomena, and arik ns fo det^ 
mine how w« should test him, oar reepoppe 
would five him grounds on which to hasq^im 
opinion whether it would be worth wfallb to 
attempt the production of Ms muifestations 


fbr us. But on the basis of what wo have 
printed aboq^ oar pwariae J aptadjitioM no 
msdlum ooM poaeibly him g#anM|'^sm;h 
Judgmsnt Xft nomeroua asedtonm of tank 
have rsfuaed to have anything to do srith 
ua, on the explicit plea that peydile phenom 
ena cannot be pranced nnm oaf ooodi 
tions. This can mean only that ^ese me^ 
ums are unwilling to perform save under 
eoniUtiotis dictated to ioio by tbemsrives. Wf> 
draw no further oondtudonsr hot the rikep^ 
tic’s conclusion Is obviotUL 

One nationally known psyiAle, about u* 
be presented gradually to a group of Investi 
gators in dose touch wl^ onr amwnittrc 
under ctreumitanoes partfcalaHy favorabh 
for building up eonfl^oe, refused to sir 
save In hli oun home, and even there it 
fused to erect his cabinet dsewbere than }» 
a corner where there ie a door into an ad 
Joining room Another charges os with hav 
lag transgressed our own conditions bf em 
ploying, with “Mr X,” apparatus not known 
to the msdlmm The facts art that the 
apparatus in question had been approved by 
the medium, but that, in accordance with 
our terms, he did not know wbeu we weir 
going to use it When a medium who h 
perhaps America’s foremost takes the staml 
that at every momeut the operabor sbouhl 
know exactly what apparatus mid tests an 
in use, one can hardly avoid wonderlm: 
whether she is uot interested in the pertis 
tence of modiumistio fraud. 

One of the psychics who has said in nt* 
many words that his pheuomuDa could not br 
protluced under our cuaflltions was driven 
by another investigator, Into a tight eom< r 
llio easiest way out was to plead that hi 
had never made any claim which would deny 
that he himself does the tricks, subcun 
soioiislv while in trance 0o he promptly 
marie this pica This raedtnm, too, Is om 
of the strongest bulwarks of the believers. 

Something like a year ago, an inAneutini 
spiritualist addressed his National Assodn 
tion In convention assimbled. Ws have nor 
bis precise words , but whut bs said was sub 
Ntantially this “What are you going to do 
about the SoiFifTinc AumocAiv inveatign 
tion 7 Here is the best chance you have ev< r 
had to prove to the world that these thin}r< 
happen If you do not take advantage of it 
the world must and nUI conduds that you 
stayed under cover becouse you knew that 
you bad nothing to show” Not alone did 
this fail to provoke any medinmUtlc re 
sponso, but the Association aotnally took 
formal action advising its mediums ogaitiHt 
participation in our work This puts tho 
rank and file of Bpirituallsts in the surof 
IMjritioo witJi reference to us—whatovCr that 
position may turn out to be — as the m«H 
ums No plea ciui be made that any tin 
satisfactory outcome of our work la the n 
suit of moiliumistic heritation or mediumisH« 
temperament alone Their failure to collnh 
ornto is official 


Our investigation was not launched witli 
(he idea of embarrassing anybody We were 
In fart, naive enough to picture ourselvcR 
os lerioariy troubled by oonfiioting olaims 
for precedence But when fifteen monthFi 
pHBit without a whisper from any high grade 
mcfllum, wo are obliged to point out that 
if the conrinsioo of our work finds the bo* 
lie\ors in the uncomfortable position out 
lined above by one of their own number it 
will be they themselves afid not ns who will 
have put them there. 

We are aware of the fact that moat of tho 
prominent phyriral mediums are Bhyopeana 
and that the American ones are remote from 
New York. To remove ths one serious ma 
teiial obstacle, we make hero iit public print 
an offer which we have already made prl 
vately to one or two of those named. Thik 
offer applies particularly to William Hope, 
FJvan Powelh Ffanek Kluskl Brio, Willy 
or Rudi Schneider, “Stella 0 ” Frau SUbert 
Mrs. Doans. Ada Bednnet, Mrs. Wrledt,and 
the JonsDiis. Its appUcablUty to the Schnef 
der brothers, however, Is contingent upon 
tholr presenting a satisfactory defence, in 
the event that a very recent nswspapar story 
to the effect that they have been exposed in 
fraud 4s vertiled. On the other hand, its ap- 
plicability will be extended to cover apy me 
dium other than those named, who makes it 
appear that he or she la weri^ of biriuaion 
in the aame oatagorg It appHes apeeifiriaiy 
to an American lady of vary large medium 
irtc yevnto who rincerriy eeeka atm^ity 
The omfiMdoo of O V nptpe is on 
the ground that, fwAti afl rapoHa, die ap- 
a nther tmtatisfafitory pomi to work 
aith , it la not to be taken an an ttpreeslon 
of dptntmi mi her mediugudiiii. - 

pnp mediom named or qnatt^g, w« 
will neofe trtnaptk^tlon tm Tort In- 
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OUR ELECTRIFIED CIVILIZATION 



In the Home 


AirlUgtars 

Moton for 

Auto Bnglba Msaksva 
AukMWkfe Ransii 

•awb^ Martfioaa 

Vacuum Claanara 

M 1 Ua«m 

WmUim MMfabiaa. 

CwOtowa 

CurSpsIiv"* 

ate 

Nasval Poet* 

Fina 

l^roolatort 

Fugsa 

Radio Bqulpmafkt 

Hotflstca 

Roctlcan for Cbanfoc 

Irons 

AutomobUa and 

Maada X«p* 

mniQ wcowtH 

Ul^itliis Btfuipmtsft 

MOTcjr Dwiicim 

MeUrt 

•blar Okw* 

Mteafta 

Table StoTM 

Motor* for 

TraMforman 

Bufftn 

Tumover Toaotara 

ariadan 

Wane Iran* 

lea CWds Ftaiaata 

Iroom 

Warming Pad* 

Water Heater* 



In the Office and Store 


Brewl-twkiiic Ovcnt 
Cfaocol e te Wwroere 
EItvtMn Md Cceitiol 
Fmu 

PUMt 


Meter* 

Motor* fcr 

Addb^ Maebtaoe 


Motors for 

Knvckwe SeakiB 
Tkken 

Coffee nd Moot 
Okinder*. etc. 
DictaphooM 
I>tpUcetliic DwkM 
I ^n e l Boe«d« end 
»«ritclM« 

BdMy SwKchce 
VentUtfaiB Etpripment 



On the Railroads 


An Wflttw 


Automatic aubUMlofit 
B«hbi«OecM 
ClreotoB ‘ 

C<ntn4i 
BlocorkI 




tiMiilatiacMaMai 

MusdoLoaip* 


Ll^tHnc KoulpaHttt 
Llalitiibic Arroctera 
Um Material 


lliCotor Car Kontpsoent 

Moton 

Biotore and Ceatnl 
dorabope 


Asparatua 
SotaW and Babbitt 1 


Where 
Westini^ouse Serves 

At home, at work, at play, and on your 
way from one to the other, you live in an 
electrified world made possible by the 
generation and transmission of alternating 
current — the great contnbution of George 
Westinghouse to his fellow men 

The organization which he founded has 
made the application of this power to every 
phase of human activity so natural and 
simple that few realize how it has revolu- 
tionized our civilization 


WESTINGHOUSE ELECTRIC & MFG COMPANY 

O/Sms In all Pr(ncit>al CiU«s RrprcMntarisws EvrrsNvhrr* 



At Sea 


ConddMsr* n n d 
AuxUlarkc 
Btoctric Hentlnc 
Appnmtiu 
Room 
AuxUUrlM 
Pan* 

QaDcy BqoJpmeat 


Imolatlni Material 


AJnnAn Lmnpa 

Uchtini Power PlaoU 
Moton and Control 
M«t«r« 

Propulaion Kqulpraant 
Pumpa 

R<ductk» Oeara 
Swltchboarda 
Turbtnea 
Ventilation 



In Light and Power Plants 

Clrcuit-breaken 


Control Appnratua 
Fans 

Pnaquency •chanpara 


IfMtmniaiita 
Inaulaton 
U«fatlii« Material 
Arraetara 


Moton 



Channel* for WiHnp 
OenvrAtora for 
Heatlntf 

Oeneratora for Radio 


tuition 


icarta Oeara 


MIcarta Propeller* 
Pullry* 

Starting Motor* 
Stream Lining for 
Generator* and 
Struts 



In Mmes 


Paital* and 
Switdtboaid* 

Pumpa 

Ralayi 

flyndirenoua Converter* 
■team TurUnea 
■tnfcer* 

vwiccnoovrav hmi 

Switehtot Boulpment 


Voltape Repulatov* 


An: Weldinc 
Equipment 
Automatic Qtai 
and Controller* 
Automatic Bubatstion* 
Battery Char|lni 
Equipment 
Circuit Brcabcra 
Electric Heatinc 
Apparatus 
Fan* 

Gear* and Ptadons 
Headlights 
Insulating MatcriaU 


Maada Lamp* 

Lightning Arrevters 
Line Material 
Locomotive* 

Motors for Hoists 
Pump* and Tipple* 
or Breakers 
Motor Qenerator* 
Portable Bubstation* 
•witch boards 
Synchronous 
Converters 
Transfbnner* 
Ventilating Outfit* 



In Mills and Factories 


Arc Welding 
Equipment 
Automatic Starters 
and ControDer* 
Circuit breakers 
Pans 

Pumacci and Ovens 
Fuse* 

Qlue Cooker* 
Insulating Material* 
Knife Switches 
Lighting Equipment 
Locorootlvce 


Maada r 
Meters 

MlcaruOcan 
Motors 
Panel* and 
Switchboards 
Power House Appart u a 
Safety Switches 
apace Heaters 
Static Coodenaer* 
Stokers 
Transformer* 
Ventilating Bquipmant 



On the Farm 


Curling Iron* 

Fan* 

Fuses and Fupe Bone* 
Irons 

Masda Lamps 

Motors for all Home 
Appliances 
Mo^« for Po w er 
Purpoaes 

Out-dw Switch Hou«ct 


Peretdators 
Power Stand 
Radio Equipment 
Switches 
Toaster* 
Transformers 
Waffle Irons 
and the 

Wcvtlnghouse Light 
end Power Plant 



On the Street 


Street ifaRtoay Equipment 


Arc Welding 
Equipment 
Automatic Substation* 
Babbitting Outfit* 
Babbitt Metal 
Baking Oven* 

Circuit breaker* 
Control Equipment 
Fans 

Oear* and Pinion e 
Insulating Matenalt 
Lighting ArrMtcr* 


Lighting Plituree 
Line Material 
Machine Tool Motors 

Masda Lamps 

Motor* 

Portable Substations 
Relays 

Solder and Babbitt 
Pot* 

Switches 
Transformers 
Trolley Poles 


Street Liffhdn^ Equipment 

Cables and Conduit Ornamental ftiats 

Control Apparatus Street Hood* 

Maada Lamp* Transformer* 


Automotive Equipment 

Ammctera Starting Motora 

Generator* Switche* 

Ignition Equipment Timing Gear* 

Ltgliting l^ulpmcnt Voltmeter* 

Maida Lamps 
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"These wheels have proved themselves 
to be a most satisfactory purchase** 


T'^YTON St««l Who«l« nr# <UiIy prov- 
Ing their worth by rendering exacting 
service under the tnoet adveree conditions. 
They increase the life of motor trucks 
because they are built to bear the brunt 
of heavy lo^s and absorb the shocks of 
bad roads. 

The exclusive hollow-arch construction 
of Dayton Steel Wheels combines endur 
ing strength with light weight. The Day 
ton Wheel la a bulwark of protection to 
the unsprung parts of a truck which are 
spared much destructive wear and tear 


A truck is no better than Its wheels. 
Don’t overlook the importance of selecting 
the right wheels for your trucks. Specify 
once and wlssly For Strangth, Ught 
Wsight« Tirs Economy, DuMbility, Ac- 
cessibility and Pleasing appeeranca, spec- 
ify Deyton Steel Wheela 

Built for solid ond pneumatic rim and 
for any itundord type front or rear dxle. 

The Dayton Steel Foundf 7 Company 
Dayton, Ohio 




Steel TVMcHWheeiji 



Can Formica serve you 

as it serves the automobile makers? 


'C'ORMICA timing gears are running in hundreds of thousands of 
high-grade motor cars where silence is denuunded, where dura- 
bility and freedom from distortion are essential—where high speed 
operation, heat, otl and moisture impose the severest conditions. 


For a wide rang# of electrical, radio and machanlcal uaaa Formica offara qaaUtleS 
of tha highaat value that no other material p o a a eeaaa In like degree Every day 
it it solving new problems. Every manufacturar ahould get acquainted with 
Formica. Let Formica engineara atudy your probtam. 


Formica automotive umlng gears for replacement purpoaat are told by tha 
Perfection Gear Company Chicago, 11 U Write for Bo^let, fVhai Formtem /a. 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Ave , Cincinnati, Ohio 



Oor PnycMc iew«ti|Ktl«e 

(Conffnsad /roaf poga tSS) 
sure adequate maiilteDaftice while here, and 
proimre return paaaage borne at the end <rf 
the sittlnBs— subject te reaeonsble advance 
naaurance regarding length of atay and ao- 
ceptanoe of teats and apparatas whoae nae 
luvolvea tto danger to the medium. We wUl 
give all rvauotiable aaauraitce of good treat- 
ment If (Jtlior or buth of our |2,500 awarde 
are won ua a reeult of thla offer, we ahaU 
deduct tlie amount thus apenti if they are 
not won the financlttg of the taveeticetlon 
will bo iiur loM. And in aelf-defenee, we 
muat specify that no cannot hold tUa offer 
open to lute appUcanta, after it baa been 
accepted by any oarly comer It wil^ how 
ever, not be withdrawn an any other ground 
than that it baa boen nocopted, or that our 
award hna been won and if ciroumataneea 
juadfy we will extend Ita beneflu to more 
than one applicant It will expire by Ibni 
tution when our original offer expirea , if the 
original offer U extended, the coutlnaanee or 
dlaountiiuiuncv of tbia aupplementary obe 
will be ajMiciflod 

Little Fishes and Big 00 Pooh 

(Coaifnuod from pope 

the rniventity of Pennaylvanln, Dr Joseph 
Leidy one of the mnet active of early Amer- 
ican Kciennata. 

Ptilly forty years iipti ” says I )r Mae- 
fiirlatio Dr LelHy pointed out that the 
cHciiping oil from the I'hiludolphia giis worka 
when pnsaetl into the Brhaylkifl Hlver gtadu 
ally bet ume caught up between mud particles, 
utid then the whole vine predpitat^ as an 
oil clay him to the bottom where it bc^me 
the foiinthitioii for oil abolo or clay This 
was later confirmed and oxteudad by Stuart, 
the Anglo IndlHii g<>ologiat, in his LXperi 
nients with lliirmesc petroleum ” 

Ciofng into thla In more detail. Dr Mnc- 
furliiiio found that the mud takes up the 
oil two fine particles of mud and one parti- 
cle of oil ffenernllv bfiiig found together But 
the final prewf that earth oil cornea from 
fish is found in the fact, generally known to 
giologiata that deposits of fish bones and 
scales are nlwayH found in or near nil known 
oil defiONits 

‘ 1 have taken the Information on whieh 
• my Ntntfmeuts are baaed from authentic 
mhntific rwonls says Dr Muefariunn nt 
the Hiuiic time that I have studied oil ahulca 
In the fields from which such suppHos are 
dirnctiv obtained These show that through 
out the world wbere\or oil Is fnnud there 
is a so-called bouo-beil or fish be<l or fish and 
oil shiile stratum, ranging In thickness from 
a few iiKhea to ^>vpral feet Borne of thess 
consist wholly of fish bonoa or other remains, 
and each such deposit represents a treman 
dons slangbter of fish by some prebfatonc 
Lurtli cataclysm 

“Oil is now being found by geologists, but 
for some renaott no one heretofore has con- 
neerted the prm alencc of fiah bone depoaits 
and fish oil with the finding of petroleum or 
rock oil Yet it is u fact of scientific record 
that wherever there is oil there arc these 
deposits stretching in some coses for hun 
dreds to thousands of miles In some of 
them the explorers have found embedded per 
feet skeletons In such numbers ns to Indi^to 
deposits of millions of fish 

‘The question will arise, how are these 
fish killed Nearly every person la famlllor 
witli the fact that a severe ahock In the 
wnter killa all fiah within reach, by vibra 
tion In the area of greatest intensity of on 
earthquake the daughter of iUi is beyond 
computation Coast lines are altered, also, 
and either by that process or by nphsavolt 
of tbn bed of the sea, milllona of fiidi may 
be kill<sl instantly and buried. It is then 
only a matter of a fsw weeks until riif oil 
has been forced out of them Into the sur- 
rounding shale, by pressure and decomposi- 
tion, BO that the shale then becomes a ^pro- 
ducer’ rock. Tbe oU often migrates, bowevsr, 
to adjacent strata which may then beooms 
resonoir rocks or sand This process goes 
on all tha time. It is not necessarily cou' 
fined to earthquakes. We do not need to 
list all tbe eanaes of death to fiah. It is 
neccoenry only to consider the vaat area of 
the sea the teeming multitudes (’f knoim 
apocimeus of fish, the known ylelda ^ 
to realise that tha watera of tm earth cnm- 
atitate an almost Umitleoa dtstUlsry fog tilt 
produetlon nt emds petrol^onh 

**There la every promise of groat aM 
dent oil soppUea tor the fqttirt, etyetiwy if 
present kn^ strata an petWaM 
increasing d^tiiar rat In odntino^ 
dinal rtistioiw. Incretaing nttUiMtlna aw 
of dl shale ro^ wtB ftirnlm praetiadly dt- 
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SCDBKTIFIC AMBUtCAhr 




of Friends 


W E like to consider the 
Scientific American a 
Abig circle of friends all 
in one anothw’s 
and all sharing the 
of the big achieve- 
ment oi the hour. 

With its vast resources and 
nummnis editors, the Scien- 
tific American can be of 
frinxlly service to its sub- 
•ciiberB— and we find our 
n^sKriben always respond 
n frimdliest manner. 

But) like a young publication 
<XF <^y 80 years we are 
ambitii^ to make more 
friimda, and m this we turn 
to you. Mailing back to us 
this cotmon filled m with the 
name of one of your fhends 
or associates will mean 
douMess a new friend in the 
SdMitific Amencaa We 
will mail him a special offer 
too attractive to refuse. 

You know that the money 
in a Scientific American sub- 
scr^tion is little indication 
of ifM twelve months’ enjoy- 
ment and services of this 
periodical You know that, 
but help us tell your friend 
the same thing, and let us 
know whether <x' not ydti 
wto your luune mentioned. 

Thanks, as one friuid to 
anofiier. 


To baareaderofSdwttiflc Amer- 
Msn is to be thon^ghly and 
■oenratdy informed— in the 
Wg dfseuasioae of factory, 
office or dub you can 
quote Scientific Amer- 
ican as your 
authority. 


SfiinincAMracAN 

MUNN A CO. 

NEWYOWtOTY 



bemtaMD 


ABwricwtPqb. Co. 
rljy, K«w YoiS 


. SIMM MAd year (pMW IrUnd-to- 

^aiaO^ fe Uw nan* tateir 

't to a.ii — - 

"» ! !. ■ ' ' 


httMUsM otmhtricft wht>n> 

tb«M M foand. Ita exMotion at rAanon 
ftM* cost •hoidd be one of the problmnfl that 
inventive edenoe ahonld solve A ekilied 
■denttflc fltaft of iroolofftite and paleontoln 
(leti dioald hive wide end aorqrate kntm 
ledxo of foMfl flabee and even fraffinontH of 
them, BO that whf^n deflnite areaa are invtMtt 
tated It mar be poeaible to locate and folhivt 
the Important oil brarinK aonee along with 
any by the aid of their typical flah fauna. 

How Gold Leaf is Made 

(Conllnaod /rotn pope 

original ona-inoh aqnare of rolletl oheet A 
pack is then made out of a thouaand eheou 
of leaf, interlcavfxl a« before between »bw le 
of goldbeaters eldn, and tbia la again beutcu 
witli an eight pound hammer k'lna] aizf of 
the leaf U hve it^chea Nqaai;^. Hio lnut 
beating operation lavta on the average twelvi 
houra. dependent <»n the weather, and tlie 
ateadineaa of the eye and arm of the b^ter 

The finlehed hlnu are laid on calf Hkin 
cuabioua and out with a little device, made 
in the form of a bob-slwl from lne<|uorcd 
Japaneiie cane Stripa of raaMcca ree<I iirt 
gluad into the runnem and serve bh th< <ul 
Hng sxlgee, Great care must be exerriHctl in 
this operation for the extremely thin hlinN of 
gold are easily tom Tho flneuooa of theNo 
leaves of gold la demonstrated by the fact 
that they can bo torn without nny difficuty at 
all by blowing the breath across them After 
being cut, the leaves are placed in books 
made of tlitsae paper and coated with odirt 
Twenty five leaves are found i« each book. 

The entire duratlori of the gold leaf pni 
ceas ia 85 houni The v\hole thing in ii 
mutter of beating pounding k hoHVy hnmnur 
to append the gold into a fine film and nr 
tile onrao time using great skill to tivoid 
tearing boles in the sheet Gold leiif In 
iise<1 in ranking slgna but It also hns a few 
additional apidicatlons Himdtoolrvt biHiku 
are nsually lettered in gold loaf, and furiu 
ture and fine woiHlwork are decorateii witlt it 
Its sole technical or scientific use seems to 
bo making the eleetricul instrument known 
aa tho electrooeoiH*, which is used for detect 
ing static ele< trldty 

Gold leaf Is not to be coiifou tided with gold 
foil The latter used bv tho dentist in fill 
Ing teeth Is very mitcli tliicker than gold 
leaf. A sheet of g^ld foil, four inches square 
weighs from four to twelve grains, wbili iir> 
sheets of gohl leaf of tho same sij» w«*igh 
appro xlraately five grains. 

New House Bill Aimed at Patent 

Frauds 

IN JANtAIlY, Uepresentatlve lAtwls C 

* Cramptou, of Michigan, Introducati U R. 
5700, whose salutary puriiose is to prevent 
fraudulent, deceptive, and other Improper 
practice in ctmnortion with the prosecution 
of patent applications befort the Lnited 
States Patent Office In urging hia bill 
which deserves every support, Represeiitativr 
Crampton said that, iu Waslungton and n 
number of other places througbunt the coun 
try individuala firms and even corporatioiiN 
are acting as patent attorneys and inducing 
clients to entrust important patent busineas 
to them with the idea that they are author 
Ued to practice before the Patent Office and 
he also suggested that in several lfi«tunc<K 
attorneys who have been ilUbarrctI from 
practice before the Patent Office art pructii 
ing under cover, while otht r men who huvt 
never been registered, and who are not m 
titled to be regiaterad, uro repreneuting tht m 
aelves as patent attorneys and taking fucs hk 
such He Incidentally calls attention to a 
case wherein one of bis own consCltuentN 
was led to pay aome |1600 to on association 
not register^, but practicing, uud not having 
any right to practice The purpose of Uip 
roaenutivo Orampton's bill is to prcuut 
anyone from pfaoitcing directly or indirectly 
before the Potent Office who is not registered 
to proctlee, or who has been diibarre<1 

Hie Senses of Bees 

fpHAT bees are color blind as people some- 

* times arc, and that they learn their way 

about by perience rather than by instinct is 
the ofinduslon reached by Prof, F Frisch 
and Lotbar Tlrala, German biologists, who 
hove made a careful study of the insects 
These Investgators Imve^ebown that to the 
bee, red and black look alike, orange nud 
yellow look the same os gkoM and that 
there is BO dtiferezica in tba appearance of 
blu^ violet and putple. Btat bees have one 
advantage ever man ; tiMy can aae the rays 
of ultraviolet light, are invliible to 

wr eywL 

Xt waa aim diatovered tbat the myeterlous 
guidine Infineoce by wttlob tb# beia U brought 


Cut Hant Painting Costs 

77k«M Thr90 Esmntiab Sope You 
30% to Sty/c on Plant Panting 


Voftmx poults an fbU 
bodied oil palnta of the 
higbeet quality for Interhw 
Of exterior uee They arc 
•poclallv prepered for me- 
chanical application 

Vurtoi Paint 


A handy man at your 
plant can eaaily operate 
the equipment and we will 
Inatruct him how to handle 
it properly 



IVs loan yoa the Vortex 
Equipment It op e i a t ea or 
a dlment principle than 
ordinary spray painters — 
longer ran^, greater speed, 
and confin^ paint delivery 
make for better, cleaner 
and iNa costly reatUts 


Our Demongtrabon Offer 

If you have painting to do wr will tend 
Paint V^ortea Equipment and a Demon 
alrator to your Plant to uliow you Jtmt what 
wc have If you do not approve the demon 
stratlon you may send everytlilna bai-k to 
UB and you will have Incurred no evpenae 
Write us now 


The Vortea Meth 
od la different A 
good many Plonta 
have Increased 
their Light and 
Production bv 
thla low coat sya 
tem — 
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Suitable Grades 
for Various Semces 

**CoininercUr' AnnuUr Ball Bearing arc made in numerooi |radat lo 
tatiifjr the demand for the leut expentive bearia| which wilt perform 
uHilactorily under |iven conditloni 

It it wattefol lo uea a h)|h duty bearing where the tervice doea not de* 
mand It And lUtawite it it falie economy to uaa a cheap, crudely 
made beartnd which toon breaki down 

USE 


(TommertUii 

AMNUUM lAUMAatNOt 


IN YOUR PRODUCT 

A 

^0 km 90 hut i$am0J M Vii/y inf0rmatit>0 0m Camirnwrciat Annuimr BsU 

B 00 lHnt^ tttimg iamd 00fiafiU0t amt tka mas •/ tka variattM iygat tf ^0 akatf km 
ptmaaed I* mmad tki$ kmmkimi tm alt la^u^rtrt 

THE SCHATZ MANUFACTURING CO. 

2)H FalrWew Avc , PoughkeepiU, Niiilf 



Jhe owner of a 

Tycos 

Stormoguide 
is his own Weath- 
er Forecaster. 


ITirrc IS a Tyros or Taylor 
Temperature Instrument for 
every purpose How well the> 
have served their purpose may 
be judged by the fact that the 
Taylor Instrument Companies 
arc today the largest nianufac 
turers of temperature instru 
ments in the vrt)rld 


h\h r vf i ////I 


Tyros for Industnal Purposes 

Anamoowtan 

BaromeUra 

BaM Ifatal Rar« Metal and Radla 
lion PyromeUra 

Klectrk ConUet Temparmtiira Con 
trala 

Hydromatera 

Hyrrmnetant 

Recordln# 4md Index llwnnometere 
Menmry Column Vaeuura Preaearo 
and U GauiTH 

Mlnwal on TasUnx InatnunenU 
Rain OauKM 

Temperature Preeaurt and Time 
Reirulatorfl 
Thermofcraphfl 
Tharawmetera 
SarWtnf CompaM«a 

Catidb^ await your request 





hick to ita hive Uf hdtfainff mort than «i 
Mrience. It has long bans known that bcM 
find their way homo ooonor tho loonr they 
has** lived in their hire. To teot thin eom- 
nu>n<«eDoe view beeo were to oleep by 
ether, taken to a new hive, and moved Ootne 
twtivo yardo away None of them oouM find 
tiMir way back to the hive until the third 
day afterward, when 80 per cent got home. 
By the eighth day, however, 80 per cent of 
them bad loomed to find their way bock to 
the Uve. 

Man-Mad* Lomber 

(OonliifMed frrm pope jtSO) 
thoroughly oomented to thla blanket This 
makoe tho blanket of luoreaaeil atrength, 
water nnd molatnrr reHistance, and renders It 
abeolutely Iropoaalble for any nlr currents to 
pass through It The 8^1 step in the man 
ufaoturo of balsam wom oouilsts in trim 
mlug and slitting the blanket Into such 
widths and lengths as are dMred, after 
whl^ the blanket U rolled up mto bundles 
and Is ready for shipment 
Tbua, it will be noted that In the tnanu 
facture of bnlaaui*wool certain steps In the 
paper making art have been made aa^ of, 
but the individnal flbem have been fabrt 
cated by nn entirely new formation in ortler 
to got tho low denary nnd high heat resist 
ing properties desired The now proiluct is 
not paper St is of a truth, as our title im 
plies, artificial lumber 
Owing to the remurkable lightness with 
which the woml fibers have been rearranged, 
balsam wool has found a ready sale wherever 
it is desireii to prevent heat losses, especially 
in the insulation of houses cars, etc Homes, 
for example, insulated wito balsam wool of 
which n groat many have already been built 
in the Mhklle West, are not only more com 
fortable to live in, but can be heated with 
a saving of over 30 per cent In the amount 
of fuel ortlinarily reqalre<1 
The s4.*eond product more recently devol 
oped at CliNiuet Is quito different from the 
balsam wool just described although It Is 
made from the same raw cellulose material 
This product, to which the trade name nu 
wood has been given, is a dense solid mass 
of tree fibggs pressed together into boards 
4 feet wide by 16 feet long nnd varying in 
thickness from to % Inch These large 
boards are then resawed Into smaller boards 
of any sise desiretl Since the process starts 
with tho individual fiber just as in the paper 
industry, it is pofutiblo to use tbo natural 
wool! In nnv form or slxe whatever In 
fact, tho process uses sines and forms of 
aooil c\cn too small and crooked to bo 
ordinarily profitable to the paper maker 
thus Blubs edgings sawdust trimmings etc 
make an ideal raw material for the manu 
facture of nu wc»od and from them la made 
finished product which can be sawed 
nailed sand^ and finlsfaetl like natural lum 
her, bat with the nddtd advantage that it 
warps less end has no defects such as knots, 
shakes, pitch pockets worm boles etc Tn 
tho lomberraan^H vernacular nu woml is all 
F A 8” or clear on nil sides 
In the manufacture of nu wwmI the saw 
mill offal is first chipped to small particles 
and is ihun treatei! with an nlkalltio solu 
don but not to the same degree ns In the 
manufacture of balsam wool Tho alkeUne 
treutwl chips are then ground mechanically 
in the prosenco of watof, so that they are 
torn to |)lt*cc8 and the structure of the in 
dividual colls in mnnv cases is completely 
destroyiHl In this condition they are sised 
to render them waterproof and are then 
flowed in a current of water on to a soreon 
ond subjeeted to hoaw preiBnire to force oat 
the water The pressure rednees the mass 
of fibers to a stiff board like cast of wood, 
which is then subjected to host so that the 
remaining moisture Is reduced to about six 
or eight per cent The %al result is a 
stlir,- strong dense board tw wood fibers, so 
Intermingled and interlocked that the syn 
thetie p^uet has none of the grain char 
acteristic of natural wood 
Nu wood is designed to compete with lum 
her for such purposes os furniture cores, 
boxes, wooil trim, panel stock, etc. It takee 

K ’; as well as natural wood and as It 
glue most tenadously, it makes an ex 
cellent base for veneer stock 


Bombing the BatOeSblp 

(f7onfm«ed from pope t$t) 
ship fleet is attacked by airplsnes the ittsek 
comeg with such suddeowesa, that tha air- 
planes, whidi ore *^ed'’ to the ships and 
carriers, cannot ptxilbty get wanned up 

into the air befors the atuok I 4 ovsr akdfM wuMlg ^iir 8 hp 
tbs atUfUng croft have flown far from mflbi tunaan m flrs 
sosae, power of posAtioal It ~ ‘ 


tlibe for tM alrplaipi M tks kattlsflast to 
gain the same aMtods m tks attarttatts, akdf 
ciBtll they have gatoed this altttisde they are 
uadeae It wotifd be only a rtra and fortn* 
Bate ooeaalon on whidi Rm atrpfauMS that 
were bi^ng caniad by the batttsohipa wopld 
be boveri^ flftasn nionsand feet in the air 
waiting for a lupposed attack. Blor seontliig. 
and observation porposes ssmU airplanes og 
baHoons eimld bs nssd with advaataga by 
battleeblp4t hot a fighting Corea of aircraft 
tlsd up mtk a water fleet wooki Sertalaly 
appear to be of Uttle defauslva valoa against 
aerial attacks A battkohlp might as wsQ 
take along snbmoalnea to combat enemy 
submarines. 

Abort an It moat be Msambered' that 
bombers eon now opsrste at Iota a IN to d it. 
There bos been very Utde said about this! 
But the bombing tests that to(^ pUea off the 
coast of North OaroUna lost September 
Opened the eyea of obaervera who aaw it 
te smoke screen and smoke bombs now 
make it posidble for a fleet of airplane to 
attack a fleet of battleships from the ex 
tremely low height of five hundred feet at 
point blank range. 

The strategy can be worked in this way 
Two or three fast and small airplanes may 
drop from a formation that Is approaching 
or has not yet come in eight of the battle* 
nhips, and drcls the targets with smoke 
■ureeua, or curtains. Their speed of about 
300 miles an hour would provide a homUng 
bird sort of a target to anti alspraft gunotrs. 
Tke bombers following up eonU sweep down 
behind the screen, break through at an an 
expected point, drop the bombs upon their 
targets and disappear behind the smoke 
screen on tbs other side. The and aircraft 
gunners have hod to sweep their pieces 
through an arc of about 180 degresa irittrin 
n few seconds and do it amltltt the bursdng 
of ahelle, and probably with bumtny phoe- 
pborus (see illustration ) running down 
their necks. This maneuver was not carried 
out last September, but it was apparent 
that it could easily have been done. Many 
expert oboervers were of the opinion that a 
formation of bombers ooidd ^rat throu^ 
that heavy white wall of amoks and attack 
at A low elevotion 

lu such an attack the first a^taddng 
planes would be of the fast type, carrying 
lightweight poisonous gas or liquid flame 
bombs, which they would drop upon the 
battleships This would force the personnel 
lute gne masks or below deck, so that mao* 
nlng the anti aircraft guns would b^ out of 
tho question j 

Although and aircraft fire can 'hever be 
entirely overlooked or mlniooised by airmen, 
means are nvailnble to make it ineffeo- 
tive, such as armor, altitude, smoke, poison 
gas, and liquid fire An attack through 
smoke can got carried out with still greater 
Aufety, by airplanes dropping smoke bombs 
from a great height n half mile or more 
from n fleet of battleships, In such a position 
that the wind would blow the nnoke over 
the ships, shutting off horUontal and vertical 
vision, bnt still enabling aircraft to spot 
them amid tho base It has been learned 
from flying that a heavy ground mist which 
groatly obscures vision from the ground can 
be easily seen through from the air when a 
Uttle altitude U gained 

Great bewUdennent would bs imposed 
upon a fleet of battleship oommandhrs, if 
they wore suddenly plunged ig^to s smoke 
fog while they were steaming in fonnatlQii, 
and tons of bombs to begin raining upon 
thorn from above — bombs of gat, fire and 
explosives. Random or fleeting shots from 
nntl aircraft would be of Uttle value. The 
airfrsft, tied to the battleihlps, oould not 
take off in the smoke with sidFety lltese 
mnokB bomba, too, would M> H^bt contain 
poisonous gas. It la runtored that a bomb 
has been developed lu Burope, containing a 
heavy gas that eats. Into tae flesh Ilka strong 
add, and that another has been triecl oat 
t^at ooDtalns liquid which eata Into stsu «S 
hydrofluoric add Into glasa. 

Another possibility of attack was appoflv' 
ent last Ssptembsr la the sady msynlsf 
low clouds hung over a flaaay sea. It would 
have been ^y for the fl^ of attadtfng 
bombers to approsoh their tafgeto too H* 
these ekinds aii4 after dropping tody bonlte 
from the dead iiaM whldt would partly 
have hfdd^ tbem from ttm onH-alimdt gup 
uers on tito hottlMhlps, to have owuhi ^ 

K to these doudA where they wouldn^ 
tea prto»tteaUy immune frpm gun 
the stai^neM of modem alrpUpto wtd 
the devs^ton^ navipttiqp tostoummits^ 





The kind of service 
that sells Kelly Kats 

Sometinlte a truck-owner s need for traction is so 
great that he may buy Kelly Kats for this one quality 
alone Another truck-owner may buy them for the 
exceptional mileage they give or the cushioning they 
afford but the majority of men who use Kelly Kats 
do so because they combine all these qualibes to a 
marked degree * 

This Iluit 18 emphasixed in the following letter from 
* the Rio Grande Oil Co of Globe Arizona 

The added traction and resiliency of Kelly Caterpillar 
truck Urea is sufficient to cause us to equip our trucks 
with them but take mileage into consideraUon and 
there is no truck Ure that will equal them 

When a truck-owner secures in Kelly Kats not 
only the one quabty he particularly needs but also all 
the other qualities he wants he naturally continues to 
use them 

Kelly Kats are today the most widely used truck 
hres on the market 

There are m Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York N Y 
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4<yUiuSrr 4 to 6 ton Autocar 
dellvcn^ oal o an ofiice build* 
ing in Chicago Loop D »trict • 


Autocar short wheelbase 
makes this possible 


S HORT wheelbase is an outstanding 
feature of every Autocar truck be 
cause the engine is under the seat Think 
how this increases the productive time 
of trucks and drivers in crowded traffic, 
at freight terminals, in coal yards, m 
narrow streets and alleyways 

Modem mechanical effiaency, durabii> 


ity and economy of operation, which 
have been proved in competition under 
all sorts of conditions, are other distinc* 
tive features of Autocar motor trucks 

And The AutocarCompany,for 26 years 
a leader in the iQ4ustry, places squarely 
behind every truck sold its unusual ser- * 
vice system of Direct Factory Branches. 


The Autocar Company 


Ardmore, Pa 

BRANCHES IN 46 CITIES 


Autocar 

gas and electric trucks 

EITHER OR BOTH - AS YOUR WORK REQUlKES 

A complete line of Autocar trucks; new rebuilt and reconditioned, 
capacities 1 to 6 tons chassis prices from $1100 io $4800 
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THE LINCXDLN HAS WON 
NATION-WIDE ACCEPTANCE 

N ALL parts of the country, the 
Lincoln is known as a fast, easy- 
riding, smooth-running, and lon^- 
lived car. Its beauty is admired, its 
abilities respected. Through brilliant 
qualities of performance and sound- 
ness of construction, it has definitely 
established itself in the ^ood opinion 
of the nation as a car of outstanding 
and enduring worth. 

See any Lincoln Dealer 

LINCOLN MOTOR COMPANY 

DIVISION OF FORD MOTOR COMPANY DETROIT MICH 
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Ball Bearing Aero-Ferry Makes 

1000-Foot Trips Across Mersey River 


S WINGING hiuh above the water this 
'lero'ferry of tne Widncs Transporter 
Bridge, connecting the little manufactur 
ing town of Widnes, Lancashire with 
Cheshire, England, naakes 1000 foot trips 
leross the Mersey River carrying pissen- 
gers and vehicles The ncnvterry is sus- 
pended by steel cables from a truck trav 
ellmg on the lower part of the bridge 
The towers are 200 feet high 

Skayef bill bearings on the wheels of 
the truck, which is 55 feet lung and 24 


feet wide, make possible the nun failing 
service of this novel ferry The loid is 
c irntd on pedished steel balls vvhieh roll 
practically fnetiunless in hardened races 
of steel 

Although this IS an unusual application 
of Skayef b ill bearings, they will give the 
sime degree of unfnling perform inee, 
reeluce friction, save power and eiit in nn- 
tdiinee costs when applied to lutomo 
tive and industrial equipment 



W.u IQSA Vnliima ISO Numb«r ft l^iblUh^d monthly by Sclrntlflc Am«ricBn Publlfihinif C-oiniiany nt 231 Brtmdway New \ urk N > Rtid pi Inted in th« USA* 
TMM Bcwmno Ent«r.d B.lfr Juno IR 1«1» .« th. port offloo *l Now York N Y under thn uct of M.rrh 1 IWl. 
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Kelly Kats are helping 
to build a city 

In Longview, Washington, a whole new city is being 
built, “from the ground up ’’ Naturally, motor trucks 
are pla 3 ring an important part m this work and it is 
interesting to know that practically all these trucks 
are equipped with Kelly Kats. 

In a recent letter, The Longview Company says 

“When building operations were started in October, 1922, we 
equipped all our heavy-duty trucks, with one exception, with 
Kelly* Spnngheld Caterpillar tires and now, after 14 months of 
service, they have proven their excellence in every instance 

“Kelly-Sprmgficld quality is exemplified by two sets of Caterpillars 
which have given service for more than 20,000 miles and arc appar- 
ently good for 10,000 miles additional, this record being made under 
pioneer conditions which subjected them to heavy wear and tear * 

Kelly Kats may not be perfect truck tres but for 
heavy duty service they have yet to meet their equal 
They give exceptional traction, all the cushioning that 
IS needed and mileage which alone would make their 
purchase a real economy 

There ^re m Caterpillar 
tires but Kelly Kats 

KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N Y. 
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With the Editors 


S OMBTIMSS we employ this pajce to 
|:lye you a taute of wUat is comlDg 
along fu future Usuee , but another legltl- 
mate funclton which It must also serve 
hi that of telling you somethlug about the 
personalities that contribute toward mak- 
ing the current Issue whut It is In the 
present case, Sir Oliver Unlge occupies 
the post of honor An article from him 
on atomic physics is the strom^eHt possible 
evidence of the S( ientivk Aukaican 
policy of going to the man who knows, 
for direct, first hand, fully authoritative 
statements of the latest actcntldc ad- 
vances. Sometimes this policy entunot be 
put Into unadulterated execution , the 
man who Is able to go into a laboratory 
and come out with a contribution to 
human knowledge U not always able to 
write about his own achievements in a 
way that shall make the best appeal to 
the layman He may be the world s lead 
Ing sdentlst, yet lack the sense of proi>or 
tton that enables the successful writer to 
slide over the ralnutm and spot the big 
outlines of the story Or he may be, in 
plain English, a miserable writer — lots of 
perfectly Intelligent workers In profes 
atonal fields are just that , wo know prom 
luent doctors who can t write a decent 
letter In such luHtanccH, the first hand 
account that appears, nominally under 
the signature of the great man bus actu 
ally been prepared by a member of our 
own profession — one whose business It Is 
to go out and get In contact with u Hto^^ 
absorb Its essential features, and write 
about them sequentially and lnterestlngl> 
But wlien we present an article bv Sir 
Oliver Ivodge, the world kmtws that no 
mi< h Intermediary has been at work, that 
the test is in Sir Oliver’s own ertsp 
illuminating style, quite free of any Jour- 
nalistic tinkering 

S IR OLIVER does not exhaust the list 
of flrsMmnd authorities who address 
you through the pages of this nural)er 
One of the leading research Institutions 
of the country, so far os the solving of 
major Industrial iirohlPtns la c«mcerne<i 
Is the Forest Products laboratory, of 
Madison, Wls Anything that >ou want 
to know about wood or wood products 
the FPL either knows or will find out 
And from time to time, when they have 
completed a bit of research in whUh the 
procedure employed or the results attained 
are such as to be of general Interest, wo 
give them the space to put before our 
readers the firsthand statement of the 
man who has done the work It may be 
Mr Tiemann or It maj be wanehody else 
but whoever It Is when the story carries 
the Forest Products Laboratory lalwl jou 
may know It U by the man who did the 
work 

A nother person who to the highest 
degree combines the power of sd 
vandng the cause of science with the 
ability to ten about It la proper proportion 
and In thoroughly Interesting fashion 
U Dr Lucklesh We misi>ect very 
otroDgly that he knows more about the 
practical application of light than an> 
body else In the world And we have a 
very strong personal reactltm toward him 
M well He, as much as any person with 
whom we are acquainted, contradicts the 
old-fashioned Idea of the old fashioned 
ndentist as the man with Hpcctacles, long 
whiskers, an abstracted air and a com 
ptete detachment from the material things 
of the world If he entere<l the room with 
an eminent lawyer, a successful bank 
preaideDt, or a prosperous hardware mer 
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thunt, anybody wito did not know him 
iiilfeht Im? punloned for sur\ejlng the pair 
and asking “Well wlikh olio Is Ihe *rI 
t ntlst? I\rhiii>H on» reason for the 
greater iHJpuliir totifhleme in st lence 
today than \(‘stLrdnv tin greater billing 
ness of the world ttf afTalrs to believe that 
the aoknllHl Is Htaiidlng ou ImiIU feet and 
has his lu ud Ilntily attached to hln 
shoulders. Is the i>re\uleiKe of aelentlRts 
of the tjt>e so well represented by Dr 
LuLkUsli 

N O less vivid lo the editorial mind U 
the ia*rm>imlUy of Dr OradenwltK, 
through whose efTorta we have the Im 
jtortant and almorhlng artlda deacrlptlve 
of Dr UruekH work Dr OradenwltK 
more tlian any other of our friends repre- 
sents the 8Uert‘fwful execution of a precon 
(vl\e<l plan Physically disqualified from 
the military or ollklul career which auto- 
inulkully formed, before the war, the goal 
of every G*rmun of the educated classes, 
Dr OradenwltK entered the University 
with the dillberuu Inlent of making a 
linguist of himself How well he suc- 
ceesled is testlfietl by the fact that b* 
contrlbuies to so many different publld- 
ttouH in HO many dHTerent tongues that 
he finds It desirable to liave several type- 
writers tualUn^ ulsmt his study, lu order 
that he may avoid the removal of semi 
finished work In one language to make 
way for an emergency Job In another 
When wo first i'nlM upon him, lilgh up 
In the npartmenl house out In the Frled- 
enuu district, whh h he and the other 
tenants have to run themselves In lieu of 
the defaulting landlord we found him 
IH>undiiig out corrtsiK)ndene*o In German 
on one machine while a half finished 
article which he was translating Into Eng- 
lish from u Frciuh original stood nt 
attention In u sMond The Doctor tmmh 
bites thus, or Indulges In original com- 
poslilou If the drMjmstHiues admit of 
this in nml out of all the languages of 
western Euroi*e — and {lerhaps wtme of 
those of llie eastern half And we know 
of nothing quite fR> tvpiialli German as 
the way In which, res|M»ndlhg to a ring 
he Mures Into tht t< lephone transmitter, 
“Oruu a a aslenwlt? I ’ 

S PEAKING of German telejihonea — they 
huvt one IlttU wrinkle which we 
opine, might be wortliv of Americas utten 
tlon LNlng tin Instrument at Zentral 
6537, Hay om dislns to lall r>r Gruden 
wlt7 at Illalngjiu 1 lOS When the opCr 
utor at the Z* nfr il exdiange answers, 
one dm sn t shcH>t l la w hole niinilier nt her, 
AmcrUan style out Hlinpiv u^ks for the 
Uhelngaii ex< hante That Is one enund 
ate‘s the single word Klietngau * and In a 
nioim III ton hears t!»e saim word rejM atotl 
In ones utr h\ wii\ of notice that one 
has got Uhtlngau Dnt then uakH fornum 
her I30« without nn^ prefix of cimrse 
and one gits It With fewer re[>etltlon« 
of the nuinlier It Htiinds to reason there 
are fewt r wnmg connettlons given 


B ut one otlup vagary of the German 
phone we iievor did and n* ver would 
get used to Instead of giving the number 
bv single dUHs ns we do, they give It In 
hhakH of iwci ’riius 2378 would be 
“twenty five, at venty-vlkht ’ Well that’** 
nil very fine unlit \ou start doing It In 
Gt rnian win n it luMstmes “ftlnf und zwan- 
zig acht und slebrlg* — In kn^^Hsh five- 
und twentv tight and sevtntv Jlare Is a 
curious Interloiklng liimtsi InsldtMiut tf 
feet to this which must be exyterlenced to 
be nppreclatid 
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MOTOR TRUCKS 


When a company purchases 
another and stiD another Fed* 
eral until they have a large fleet 
• • •that is e>^ence of an inti* 
mate flr^ hand knotdedge of 
Federal quality* • *3 firm be* 
lief that ledera Motor Inicks 
will provide year after year 
tian^^rtation at less coA. Y>u 
will find many large Federal 
fleet owners who wiO quote 
figures to prove diis. 


The SyracxAse Ice Cream Company ol 
Syracuse, N. Y , is one ci the many 
Federal F^eet owners, which has found 
Federal Motor Trucks economical and 
dependable in transporting their 
pr^uct to their customers They will 
tell you why they have purchased 
them since the first one started their 
work for them 



Prices of FederrU Trucks 


1-Ton 

$1675 

IV^Ton 

2150 

2Vi-Ton 

3200 

3Vi to 4 Ton 

4200 


5-6 Ton - $4750 
7 Ton - 5000 

Light Duty Tractor 3200 
llaavy Duty Tractor 4235 





federal motor truck company DETROIT 






NEW YORK, MAY, 1924 



^RB AimouBotri mlcrophow ( 1 ) !■ Ipca^ tn a lowd-proof 
^ annooMins booth having tkuDla Pjatn (1 m wlndowo and 
ItMag altar Wakm to both atvdloa. ^ Sptetal wall* rtiidtr 


3 h praotloally Imptrvloui 
fpaakara fl and 8) In 
a‘wSetlofi of artika and 


ioua to aonnda from ^ atn^oa. 


io awiten. to I 


tht atodloa rapaat tha annoonoar ■ 

alao onablt hfm to rivt dlreetlont 

1 of lutrumtnta and alnotn while the atudlo 
tha annoonoar a control nane) (4> enable 
own ammunolM microphone or Um In 
[8 • and 7) There are mJeropbonee 
alar and one etnergtncy The annoniw • 
■ * UDoe aa heard 

riven from the 

^ __ ^ Id) Indicate 

hr aoJar^ "Mijhta wbat^ or nof 'tha rtudlo'u'on the air, the 


e and Mil a to dlo (8 

the pertorman 


oarriar wave la belnt sent out, the mlrnphooei are ewitched In 
or etudlo dtreotor oc announcer la wanted on the telephone 
Baeh door to the at^lo* bee a red atanel light (11) which Indi 
oattre that the studio Is on the air If any one disrenrards 
this shmal and oi>ana the dour when transmlulon (b taking 
plaee the loud speakers are aatomstlcAlly dlaeonneeted As n 
further preoaution the doom (^12) are cquIppsK) with sporlal 
knobs which oan be opened only by some one familiar with them 
A loud speaker MS) oonctakd in a horn cloeet, reproduces 
the broadcast entertainment for the reaepUon room A venti 
latltm lyitom throujrh duets (14) keeps the studloa and rerep- 
tlpn room oool and oomfortable under all eondlUons oven chough 
all windows ars oloeod Adjustable deadeDing rurtalns (10) are 
readily adapted to suit the musle being trtnmlitsd, A double 
mil wltfa dead air qwee (16) prtvenU radiation of hall and 


elevator noises from the main corritlor to the studio The an- 
nouncer vrhn is the key to the whole situation ti In dlreot 
oommanlcetlon with the entdnmtrs through desk telephone (17) 
The equipment panals (18) are mounted with alt the neoswMjy 
apparatus for conirnlltng the mlrntphnne ampllftem and Input 
currtmts tn the Bi>eplal cabltw nonnoctlng the studio with the 
broadcasting sutlun as well as controlling and adJuBtlng remole 
oofitrot telephone lines which opemte the station from outside 
points. Special equipment for equatlring tines to correot attenu- 
ation. as wWI as instrumenU for mtusurlnR the gain of any 
ampllflcr and group of ampIlHt m is provided Bmlnd the 
panels Is a large loud spcwkrr (ID) which provides tiw moni- 
toring englnerrs wlUi plth« r (ho shirll » output or with tb« 
output of a loop ^din receiver The individual views ahow 
(1) the studio (Z) aorlsl (8) broadcasting (4) control bostrtl 


THE RADIO BROADCASTING STUDIO OP l»24t A VISIT TO STATION WEAF IN NEW YORK OTY 
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"This Is Station 

Putting Radio Programs On the Air and Taking 


By Austin C Ijescarboura, Mem 

Author of R«<iio for Fverybody 



AF two. throe, four five Hello, Kort 
OiM two (lire* lour lUo Hello 
fort >\<mm1 lit n M Hoitn iiiukIc f(>r 
And n inuiueiit luUr (unie the strains of 
Hh Aii\II t horus fumi Hie oiiern It Tro\u 
tote for nhotit thi tlfthth tlmo 

that du> h> the hardworking (\llnd(rOi*i i>hon<it.ruph 
itf I iiilu r (|iM*Htlon)ihh inuMl( ii1 at luliina uts 

That was ihi radio hnauhastltiK prokrain of IDOt) 
An a mutter of fm t ft was not Inteialt'd uk a 
hroiidcasi fuitur* Ihnk in thosi da^H we Hnniy 
l»elleve«l that radio t( 1* phony rnltflil lie un4k1 hh a 
rapid nauiiM of wlroksH communltatloo esiietlally 
for mllitHry operations Of rourse wo 
uppreilaleil the fad flint tlie radio tile- 
phone conversation could be intercoiited 
by anyone, hut It ne\er (wiurred to us 
that this nioans of loininunUatInn might 
tie eiuployi*d for nation wldo i ntortain 
ment Idltle did we dnaiii that the very 
w'WikuesH of radio lotephon\ -lU total 
lock of iMH rec\— would koiuc day become 
Its greatest asset 
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Them Out of the Air 

AIEE 

CouTM etc 


With Sputtering Arc and Baked 
Microphone 

Ko beautirol broadcasting studio was 
available In llioHe pioneer days for our radio lolephonc 
efforts Instead wo were working in tht ioj cold nKim 
of tlie wireless stulion hKuted liehind the big dlsa|»peur 
Ing guna of Fort IlunLOck, amid the barren wastes of 
that stick of land known as 8und> Hisik No neat and 
almost Invlsllde niUropbone was prm uled for our vesmi 
talent. Instead, we were shouting into a long lllicr 
horn, as we stood lM*fore a largo tuhlt fitted with a 
tall buck covered with dclkute elettrkal meters and 
fuses and swlUkos ImmcHlhiU ly before us were ten 
tall copper cjMnders filled with water and resunhllng 
notldng so iniuli as tlie iiljies of un or^un Below each 
copper cjllnder was a large curlnm button, all Imt 
presMlug HtpUlnst tlie iHittum of lu respective cj Under 
Between the c> Under and the carhon huiton pluvod 
un unsteady eh t trie an, sputtering and lllckirliik all 
the while The tea iirc uidtN wire arruni>,ed la two 
banks of fixe uic-s euth, each hank cotitroMeil hv a 
large upright handle, so that all fixe arcs of the 
hank might lie struck at once Dnev tht nrr« wen 
formed by touching and thm separating tia coiPiier 
and rnrlsm iiii inliers, It was necessary to 
adjust the gap of the arc so us to get 
\l»e utmost Htahllltj making foi uniroiin 
radio waves on whh li to ImpresM the t< hi- 
pbone im ssage or imish And here was 
tirt* nnuoylng feature for no sooner did 
we get one of the arcs falrh cimstaiU 
and turned our efforts to the nt\l unruh 
arc than the first an would go off cm a 
ratntmgc , chHtrhally speaking 

Ctiven cxceialonnl luck It was iiossihle 
at times to get all ten arcs on their 
best liehaxior This happx state of allalrs 
was (.onfirnuHl bx the passive siatc of cuu 
of the electrical InsiruineiUs known as the 
osclllnllng Circuit mitll ninnater 

The next step was to prepare to talk 
The inlcroplKcia, or device which trans 
lutes Kound wave h Into their elec trlcal 
ociulviilents, wii'i In this case a Hat cart 
ridge with two contact iaittcms It was 
HllpiMHl Into n holder over wldch was 
plaml the long tllur hoin Then If llio 
nres were still l>ehnvlng thcmsclvis wc 
were readv to talk— or shout, to Ice more 
precise In our dc^scrlpthm 

All of which was for the imnscse of 
convincing the rniti d State's Armv si^pinl 
< on^s that hnn was a wlroless tc h plione 
that would work- on exenshm AV« 
were emlc av orliig lo p^d soiiie scaindsAlnto 
tile nir at Feut HnnesKk and trvlrig to 
get those same sounds out of tlu air again at Fort 
Wood (dghtcs'n mlh>s away as tla* crow flies The 
Fort Wood retelvlng station was hv no means of fortu 
nate location so far as radio is concerned Isvauae 
It nefdled right at the xerx fest of the bronze ladv 
known as the Statue of llliertv l>et<pltp the niiplim 


Major h. H Armatrang, (he well known inventor of present day radio receiving 
circuits, and hla latest model of auper-heterodyne receiver 


tlon of a flve-kllovvatt Input at the transmitter — Just 
ten times as inuc li energy as tlie iiRunl present-day 
broadc nstlng atutlon — we could only hoi>e to get 
through to our ufixlous llstc ners in once lu a great 
while 

The outimt from our nre transmllttr was passed In 
large nnasuro throngh the cartridge microphone with 
the consiHjucnee that the hmse earlmn grains of the 
microphone, were soon baked into a scdld mass hv the 
cleveloiUMl heat All the while we were siieuking or 
playing the phonograph, It was necessary to rap the 
ndciophoiii holder with » screwdriver so us to lireak 
up the hnkeel carbon grains In order that the sound 
waves MUihl l>e acsurately translated Into variations 
of the outgoing radio waxt^s \t the end of sevornl 
minute's of more or less uiuvrt dn transmtsslon the 
microphone would he bakeel solid and a new one would 
he nee.*esHury 

That la brief, was the 3909 moelel of radio broad 
casting station The aeitlior, who participated In those 
early radio telephone attempts, had no lllUHlons about 



Three 1924 models of radio recetvera. Upper left Standard super-heterodyne 
partly open to show the six tubes, tuning condensers and batteries. Lower left 
Handsome period cabinet receiver Right Cabinet type regenpflex receiver, 
with self-contained loud speaker 

the ixisslbliltles of radio telephonv To him as wt*ll 
ns to oiiicrs engaged In That early experimental work, 
the tcHlinkul obstacles were such as to seem Insur 
mountable As a laboratory exiierlment the radio 
teleiihone was Indeed Interesting but as an everyday 
convenience, It was deximed to failure 


And Along Came the Vacuum Tube 

In the annals of a young art like wireless communl 
cation, fifteen years is an age Even as we were 
expel Imentlng with our crude arc transmitter, Lee 
DeForest a wireless exiierlua nler and Inventor already 
well known at that time, was at work on hU audlon — 
a modified form of el et trie bulb In which are 
placed two elements in addition to the usual flla 
lueiit one of these a metallic plate or cylinder, 
known us the ‘plate," and the other a lattlce-llke 
slructure known as the grid” 
tour yenrs aftc^r our disheartening efforts st 
wireless telephoning n young student at Colum- 
bia Hnlvi rsltv hdwin H Anastrong was delving 
deeply Into the Intricacies of the audlon or vseu 
uin tube, and evolving new and wonder 
fully efllclent circuits for radio trunumls- 
slon and reception That was in 1913 
Two years lutcr the American Telephone 
A Telegraph (Vuupany startled the world 
by assombltng a large battery of vacuum 
tubes for the purpose of generating radio 
waves with which the human voice waa 
projected througli space from Arlington 
to Paris Then, as if the spanning of the 
Atlantic were not a sufficient acc*ompIl8h 
ment the telejihone engineers Immediately 
followed up this feut by talking betxveen Arlington and 
the fur away Pearl Harbor In Hawaii a dUtance of 
7500 miles That was In 1910, the same year that the 
truns-contlnental telephone line was inaugurated — an 
astounding engineering achievement also due in large 
measure to the appUc ation of the vacuum tube, tills 
thue as a perfect 'repeater to build up attenuated 
voUx* currents at Inlervals on llvelr long Journey from 
coast to coast 

From 191% the story of the radio telephone moves 
along through the trying days of the World War With 
our entrance Into the fight we found It nccesanry to 
develop the radio telephone as a intauM of ra{)ld com- 
munlculiou lietween uirtihiis's and the ground It la 
safe to say that years of normal radio development 
were crowdtHl Into mouths In tlmse days of great 
anxiety 

Then c a me 1921 The Westinghouse organisation began 
a series of radio telephone exiierlmentH for the purpotw 
of testing c-ertnin microphones and radio telephone trans- 
mitters. Soon the radio amateurs took keen Interest 
In those experiments After a while the 
Westinghouse orgunirutlon found that Its 
experiments were coming to be looked 
upon OH a public Institution Aside from 
radio amateurs, who are primarily Injcr 
ested In commimh atlug with one another 
by means of the dot dash language of tbe 
teh graph cinle, numerous laymen were 
buying rc'ceivlng apparatus so as to listen 
lu on these experimental talks and pbono- 
gruphlc concerts Which could be taken out 
of tbe air 

So radio broodcasting came about, and 
t4ie rest of the story Is of too recent 
origin to require reMertttlcyn at this time 
If Uny thing It Is the present-day vacuum 
tube which 1ms made radio broadcaatlng 
poMHibie The pioneer workers, making 
use of the t roublesome and uncertain 
carbon arc for generating the radio waves, 
were hopolesslv handicapped Not only 
wns the carbon arc most Inefflctent in the 
generation of radio energy, but such 
energy as it did produce bad to be handled 
more or leas directly with a micropbono 
which could not stand Up Under auch an 
electrical strain Back in our 1909 ex 
pcrlmonts we had to cliange microphones 
about every five minutes — and each micro- 
phone cost us about $3001 
Now the vacuum tube Is the marvel 
of modem electricity It can 1»6 used to 
convert direct current into alternating current of very 
high frequencies, suitable for radio transmission Feed 
It alternating current of any frequency, and !t will 
convert such current into direct current It may be 
used to detect deltcafe radio waves in fact, it Is a 
super-sensitive detector In radio work. Tbe vacuum 
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tub# acts as a relay or repeating device, In tlint It 
wUI Impress on a powerful current every tharacterHtlc 
ot a weak current It U this facility whUli i>orm!ts 
of using the vacuum tube uh un anipllHer lii radio 
receiving, or as a Ko^*alIetl modulator In radio truns 
mission, when the delicate voice currents are imprewe^l 
on the powerful transmitting waves or ah tlit roiMuter 
in the long'd! stance telephone line, when It iMcomeH 
necessary to boost up the attenuated tcieidiow currents 
at the end of every bo many hundred miles of line 

The Gentle Art of Droadcaating 

How quickly we have become accUHloined to broad 
casting I Only a few years back we were contented 
to spend our evenings rea<Uiig tlie newspaper, a inaga 
line, or a bulky book If ue desired a little entertain 
ment, we wont to liie nearb> motluii picture liouse or 
to the theatre Or we even called on our friends In 
order to pass the evening 

Today it is quite dlftereut On our way home we 
look through our ^e\^Hpal>er for the radio pro^,run\K 
Wo learn wlmt Is going to be put on the air lonlglit 
for our entertainment Not only do the radio proi,ratns 
tell ns the names of the artists and speakers as well 
as their offerings, but ultjo the exact fine at wbUh we 
can look for those very features Instead of liavinu 
to go out for our entertainment, vve Imvt inerclv to 
turn the dials of our radio nstlvei to the i>roi»er set 
tings, and the euleriiilnnu nt coinos to uk from out of 
the sky It Is now too commonplnee to be fully uppre' 
clattMl, this wonderful thing culled hroadcastlng 

There are two sides to radio broadtasting tirst, 
the talk or the music must be put on the air by means 
of a radio telephone transmitter serondiv, the talk or 
the music must be taken out of the air b> means of 
a receiving set llie rueUo waves width carrj the talk 
or the music ore strongest wlien nearest to their 
Bource, and gradually grow wcak«‘r as they spread out In 
ever widening cir(l*»H to the vast radio audience J h< 
object of the receiving stt Is to Intercept a small por 
tlon of the deslretl radio wave In its linmeiHate vicinitj, 
by means of ’'tuning* or adjusting Ibe fre<iu<ncv of 
the set to the desired wave, and tlien convert the 
energy of that radio wave into a replica of the original 
sounds. The nearer we are to the hroadiasting station 
the more powerful the waves and therefore the more 
radio energy can be inter 
cepted Furthermore, the 
more i>oworful 1 ho radio 
energy that Is being handled 
by the receiving set, the 
simpler the aptwrutus re- 
quired 

All of which may be quite 
elMuontary but is quite nw'- 
essary in preparing UH for an 
understanding of the present 
trend of broadtnstlng 

The latest htallHtlcs dl« 
close that there are in the 
United States and Canada 
something like COO radio 
broadcasting stations. Of 
this number, approxlmuteh 
lao are using '500 watts or 
more These stations are 
sufflclcntlv scattereil so as to 
blanket the entire country 

At first glance this would 
appear to lie a splendid 
thing—six hundred broad 
casting stations putting as 
many programs on the air 
day after day Hurolv one 
need never worry alwut 
picking up an enjoyable pro- 
gram, In view of the varletv 
offerv^ by the combi ned 
efforts of the brood* asters 
But unfortunately, tids U 
one where quantity Is 
of »eoondary consideration 
If, la truth, It Is not of the 
very first consideration. With 
so many high power stations 
there is, If receiving condl 
tlons are good as In the 
cold, crisp winter evening, n 
considerable overlapping of 
wave lengths and, as a re- 
sult, more or less Interference Hence the listener In 
needs a high grade set In order to pick out nnv par 
ttcular station and bring It in so that the qualUv Is 
good, TliU I* espectally true If he Is located In the 
vtdnlty of one of the undesirable stations 

Than, to make the situation worse, tbs public Is bent 


upon long-distance rw-eptlon Whj It Is esscntlHl that 
we listen to tlie ImiKjHHiiilt. program of the Podvink Hre 
Departments band plavtng from the Pcsiunk nttitlon 
when the nearby stailnu u !iron<lrHHtlnf, Paul W blu 
man’s famous dance prcivocarlves, would is a d*Hp iiivs 
tery except for the fact llmt Ptxlunk Is mlUs din 


tant Distance lends enfliiintment And tliere jou are 
In an effori t<» obtain dlstnnce, In t<H> nian> oises 
the listener trUa to get stations that are bevond 
the profsr capacltv of hN ret-elvlng apparntus whidi 
results in forced regimnitlon in wlmt Is known as 
the regenerative receiver horced regeneration <»uuses 


the receiver to act ns n ndniutiire transmitter whlih 
fMnIta ft radio wave of abotit the same wave length as 
the stfttlon that la being listened to with more nr l»«s 
success Meanwhile, other llsteners-!n wltliln a quarttr 
of a mile or more are picking up the emitted wave 
width now gives rise to a whistle In their head phonos 


or loud speaker This case multiplied by dosens of 
others In the tuse of a sinall tuinnmnlt) or by thou- 
sands in the (ftse of a large ( It> icsults In a iHslIam 
of whistles groans, shibks and wlmin<»t which break 
up the radio programs for inunv of ilu radio umlleiice 
Unfortunnt* ij for Ok past tun venrs nut short slglitod 
riidl<i inanufiiLturers have 
thMKi(*d tht cf>nntrv with re- 
gtmrallve « ts of the moat 
ofTf nslvc I V p« s 

In iniinv lo< alltles the con- 
dldon in (hts res|)ect Is d^ 
l)loial)le ItroinU asters who 
fiiki purlltuhir pi Ide in their 
* fToi IS Ml e kreiillv discour- 
aged o\t r this situation Tlio 
Wiust ivlbudois In tlie pro- 
du< tlon (if (hose radio 
hlidics tut the huilders of 
rrmli home made sits Sad 
to M lute the r« gcnerallvo 
r PI elver is (he Klrnplest, 
<hiftitesr and most ofTcttlve 
tvjs* of nifivliig Hppanttua 
for tlie elTorts of liie uiiia 
t» ur l>ullder T<» make inat- 
tenj still worse the Irre- 
sisnislltle dt ait rs in radio 
wpiiprnent un forever dreas- 
Ing up the old ngineratlve 
m*elv« r in some alightly 
tlintrtnt Htvic and selling 
the parts lo th< gullllile pub- 
lic umh r a m w and high- 
Hounding lals I Wore tlm 
regviwrmivt rt'ceUers to ho 
(datHsl oiilv in tiie imndn of 
skllletl a n d const lentlouB 
radlij amateurs, thm* would 
be Utile if Hiiv of the unhe- 
eoialng noises m)vv luiird for trntli to lell tiu regen- 
eratl\( ns'iiver when i^ropdlv oi>erate<1 <h>es not emit 
H disturbing wave In (Ireut Prllaln vvlicn our trial® 
and (rlhulatlons as ploueeis in this radio hroaddistlog 
art have las a <unfull\ sludinl a regencrailve rec’Clver 
of anv kind is )K)Kltt\(l> taboocsl 

A Better Receiver or More Powerful Transmitter—^ 
Hhich? 

What is llie reaiedy for this cfindliloiH That 1® a 
question whbh hroudoisiirs and the radio Industry 
and list* m r>* In Imve been asking ih* mselves In 
tnilh ibis Is 111* gravtsi prohltni wbl*Ii lonfronts the 
broad* asters, aiairl from the LS.Hmoini* al Bldi whbh I® 
<luUc unodur st**ry 

*1 here mm in to I«.t two isuntsHts avuilulile in solving 
the pnv*(*nt stare of tla air t1r^( the us< of rwsi\eni 
whbh will no( and cuiiiiol vmif a wav* of anv kind 
ftLC‘*)ndIv bilng tin trauMnliUr nearer to Uih rp*^*lv 
Ing set ellhup tiv piling tui num powtr In our i>U‘Hent 
broadc listing stuMoMs or l>\ 1 asm Ding inorL liroiid 

(usdng stndoiiK at various iMilnls laani to dm listen 
CIS in and operating dust st itlons as rti»euters of 
a single |irogruni s< nt *>u( fmm somt c* ntral or pri 
mur\ Hiatt*>n 

Maintaining its p|ono*dng spirit In tlie broad* asting 
Held the \\ * stlnt,li(iU''i orgaiil/ullon has taken the 
laltlnl Kti p tow Ml d sol \ lag daMu* suil situation dirougit 
da t raiisinllling tad Insh it| of pi u Jag lla hiinh n on 
till rmllo audbntt dils (prguni/ ition li is hn a work 
lag out \ nuaiH of bringing die progiams luanr to 
till retelvlng stis 

Her* Is how tin thing tan Im lioni ‘suppose we 
bn\i 11 simllo in \t w \tuK bromb isdng the tineat 
tji>e ttf iirogniniH In onb r (it irlag datst prtigpnm® 
within rLUf h tif (he Ilsluarsln throughoul the Middle 
Mist lit us sa\ we iiiUsf optratc a js^worful slatlon 
stuuewheit la dn. \llddb \\ The sarnt prngraniR 
art It) lie rt lintadtasp tl from da Middle West station 
width Is duMfoit a np*at(r stadoii Two inetliods 
are tivjiilahle for p* rformln.. (his st rv It t one b\ tele- 
plauit wilt ti nnstnisslon Isiwtin (la N* \ ^ttrk studio 
ia*i the MIdiHt A\ * si r* pt atcr traiismld* r and the 
otiier hv the spts 1 it wiiihss t ransiuission tif the pnv 
grams — ipillt dls(In<t from the rcgiilnr broadt anting 
wave — da sistlal waits Ik lag Intintpted at tin re- 
pt ati r stadtui bv nn ins of a MiltabU rtKtlvtp and then 
Itsl to Iht (ninsmljter for re-tr uismission 

Now Imagine If >oU will, a numb* r of then* npentor 
fi(a( Ions l*>cat* d thmuglitiut (lie I Initod ‘^tat*^ This 
nrrangtimnt wtiuld givi (he radio audit mes In every 
pari of the c*ountrv th* (latsi programs avnllHble 
indiPcttU fmm theGav WhUt Wai uv fmm theNatlcfl}’'* 
( iipltol, In ample v*dump ^ as fo bt Intercepteil with 
(he Biinplest rectlver Ohvlouslv da repeater HtatloQ 
(ConfiHM*d on pa{fc S58) 



Typical multi-tube radio frequency portable aet, with aclf-contained loud- 
speaker The loop Is in the IM of the case 



Simple internals of the Armstrong super heterodyne receiver Note the small 
loop which interceptn the radio wave 
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Experimental Telepathy 

Tests by Dr. Carl Bruck, M.D., Berlin, on the Transmission of Drawings 

Adapted by Dr Alfred GradenwitM from the Investtgator^s Report 


O *" lUMKIlOUS InvestlgntdTH hn\e been at 
trncted bi the jKiHNlbllltj that there exists, 
Hjmrt from the noniml tbiinneN of n*in 
uiunkuttun LUrmitcU tlu rttotoilzod Benses, 
a ineuns of eontuct la‘t\^een buiiiau nilnOu, 
* iiieuns for the Inbrtban^t of Informa 
tion and Uleus <»f such sort uh !»► make apjipoprlate the 
iiHO of the word “telepjitbj In < buna terlstal Ion Of 
those wlio have uitend thin UlUf hoiul, like Coovtrof 
lAtland Stanford, liiue utnt ludtd that telepathy does 
not tKtur (lie apparent to the contrary belnjt 

due to colnddiDM ou tlu oin band or to the tmretog 
nixed (and sometime'^ liMtensthetk) ojieratlon of the 
ordinary Henaeft on tin otlar In\t*HllKab>rH t»f Ihe Brit 
Ish Society of Psychbal Birtcardi on the other Inulns 
taken due pretnutlon^ ai,alnst tlKee faitorn, still ol>- 
talned rpaulta that indbaiwl the passing of Infornintlon 
In aoina wuy, whl( h they ('oiiMldered It jiermlMHlble— 
or even perhaps n**c»^‘<sMP\ — to ivtocnlxe us telepatbk 
Adnifttedly the more 
startling lnstan<es of 
apparent teleimtbv ari 
quite siKintuneous, and 
save by the rarest good 
fortune Inaccessible to 
the investigator Ad 
mlttedly the attempt to 
produce the phenomenon 
experimentally works 
under grave dlsadvnn 
tages, ns coinpured with 
the spontaneous f>pera 
tlon of the telepathic 
faculty But if when 
we say “telepathy* we 
mean simply a clalrvoy 
ance in spare or tliao, 
or both, operating In a 
fashion not dehned, 
there seems excellent 
reason to bellovo that 
this may occur btdh 
apootaneously and leas 
reliably, under expert 
mental conditions. 

Perhaps the most or 
dlnary mechanism fur 
experimental telepathy 
Is that In which ideas 
are fixed by means of 
rough plUtires drawn by 
ond exi)erlmenter which 
the other ei|»erlmenter 
attempts to reproduce 
under conditions of Iso- 
lation against all nor 
nialcnmmuniiatlon The 
attempt to secure sui h 
Isolatloti U not a simple 
one The Investigator 
assumes an exceptional 
degree of sclentlllc and 
moral rwnsmslhllUy for such mnircvH of error as, ayairt 
from conscious and untonmlous fraud by the subject 
may be due to lUuston on the part of the Invetii Igutor 
htiusclf In my own exyHrlnicntH 1 liu\e attempted to 
gala security against this sort of thing bv keeping the 
drawings in jHirtfollos throughout the test, so (hat they 
should Ite visible to nobody while In the (nses where 
this was not done e\trv pretuutlon was taken t« Insure 
that there should be no \l8U)lUty of the drawings to 
the Huhject. eltlur dlrwtly or through reflection 
Former experimenters ha\e dealt ^atlHfaf with 
Miuh obvious things as Tiilrrfjrs phtures and window 
glasHCs hut thev seem often to have overbwiked the 
much more universal refits tlon on the (i»rn«a of the 
InvcatlgRtor or possibly, on Ids e\o-glasses When 
«uch reflections exist It need not be asked whether 
their pwceiitlon bv the suhjtst would l>e conscious or 
unoonwlouH whether Jt would he tnrlrely nonual or 
would Involve u visual hvjM re^jlhesla 
Objeittona to the use of drawings prepared by my- 
aelf and Imowm to nolsidy els*‘ wire fretiuently met by 
testa with pUtarea Impntvlsed on the moment bv other 
peTRona present ^^tuch fm tors us the help powvthW de- 
rived from motive automatisms of experimenter or 
•pectator (unconscious whisiiers, unlrnatlng mimka, 


gestures, etc ) llkewiae had my attention and I feel 
thul ! can guarantee that none of my results were due 
to ‘*mutK.le reading’ The sittings were under the con- 
trol of members of the Berlin Medical Society for 
Psydik Kesearch No myatic ritual was obaerved— 
there was no pxi>ectatlon affecting the mind, but llke^ 
wise no Intimidation or aggrenslve Nkeptlctsm, liable to 
hunii>er the subject's psyche Fraudulent muneuvera 
wen never observed, all objections and reservations 
were Invariably recorded, even though their futility 
were Immediately realized Partkulurly was the choice 
of too ooinmonplace motifs for the drawings avoided, 
as well as those which, like the distinction between 
“yea** and ‘no ’ Involved too simple a choice. It would 
scorn that In any evtterlnietit to vvhkh it Is hoped to 
attach Hlgnificancc, the topic present in the mind or on 
the paiier of the exi^erlmenter should lie of such sort 
UH to offer the subject In general forms a hundre<l or 
more altcmnllvoa. Any conspicuous success will then 


defy explanation the ground of Uumce coincidence. 

The four persons experimented on In the tests here 
reiKirled showed Intense (fclentlflc Interest, without any 
Improper secondary Intentions. They were young men 
l»etween 18 and 24 years, civil servants or employes. 
One never returned after his first (negative) test, a 
wMond died after two very fine positive trials. The 
third, Mr Z, submitted to 19 tests but the bulk of 
the work was done with Mr K , an unsalaried clerk of 
18 In an optical Institute The tests were mostly made 
under hypnosis , and all four subjects proved easy to 
livpnotlze Alternating^ tests with and without hyp- 
nosis were made, and very good results ^ere obtained 
in simultnnoous tests with R and Z both having their 
attention centered on the same drawing 

The ex[)erlnienter s role was limited to a brief indica- 
tion that on Intense concentration ujam the original, 
this would moke Its fippeurance In the subject's Internal 
perceptive field In such manner as to be readily recog 
nized and copied Tlie results were made known to the 
suhjett and to the others present only in toto, at the 
teniilnatlon of the sitting for an Immediate announce- 
ment -of failure Is known to hamper the psychic mech 
an Ism of the following numbers on the program Short 
Intervals were allowed between each two ladlridual 


tests , nevertheless, fatigue was marked toward the end 
of each sitting 

The summation shows that of 198 sittings, 20 gave 
positive results , 82 results of more or less partial sat- 
isfaction . and 06 were negative Two cases of failure 
should be eliminated as due to voluntary or involun- 
tary suggestion from me Inasmuch os there is not 
space here available fur complete display of all these 
tests, only the more remarkable cases will be discussed 
here Headers who desire more complete Information 
ore referred to the more complete report which will 
appear In book form (Julius Pottmann, Stuttgart) , an 
English edition of this volume Is contemplated. 

very first tests, two In number with Mr I (the 
subject who died) were In the deepest somnambulistic 
hypnosis These were “open" teats and In addition to 
the ordinary precHUlluns against 'Tuirror telepathy" the 
subj4M!t was seated at right angles to the experimenter 
rather than up]M)slte him Referring to this test, Figs. 

1 lA show a surpris- 
ingly faithful copy of a 
house with gahl^ roof, 
door and two windows. 
No 1 m port ance, of 
course, is to be attached 
to correct drawing, the 
main point being the In 
elusion of the whole, or 
of one or two dominant 
features. On dehypno- 
tlzatton the subject 
showed complete am- 
nesia, not being able to 
Identify the house which 
he bad copied even 
when confronted with 
the original 
In tl^e case (Figs. 2, 
2A, 2B) where the orig- 
inal consisted of the 
character 6, the posi- 
tive result of Fig 2A Is 
slightly disguised by a 
somnuinhullstlc autom- 
atism following close- 
ly upon the Initial suc- 
cess After the six had 
been properly copied, an 
auto-suggestive impulse 
to further drawing en 
sued, probably analo- 
gous to automatic writ- 
ing or automatic art 
The somnambulistic au 
tomatic component l« 
distlnclU seen to follow 
after the telepathic one , 
and a simitar sequence 
was eventually noted, 
repeatedly, in the case 
of Mr R espe4.1ally 
Figs 8, SA, 8B and 
4, 4A, 4B~ladder and cup— are portfolio tests with' R 
and Z in alroultoneous bjpnoKls Mr R, to whom the 
A figures jiertaln was the more gifted here, from the 
artist's view, and automatic additions are found in the 
pali and the spoon , whereas Mr Z renders only the 
elements of the original, omitting even the saucer in 4B 

Figs. 6, 6A. come from a portfolio test with Mr R. 
on a drawing rapidly improvised by one of the specta- 
tors In an adjoining room Besides a reproduction 
accurate to the very details of the liqueur glass, there 
Is here an aulomatlc addition, eventually identified as 
a record from the mind of a little boy belonging to Mr 
R'g circle of acqualntanees. 

All further figures are from tests with Mr R. In 

6, 6A, such details as the wart, the deep folds of the 
upper lip and the sectional view of the right eye, ore 
particularly evidential This, like 7, 7A, 7B. was a 
portfolio test, offering no opportunity whatever for 
consdoos or subconscious fraud In the cose of Fig 

7, we have, respectively, the result from using the same 
original with successive tests in and out of hypnosU. 
The subjects could not Tmow that the same original 
was used, even If we Ignore the fact that he Was In 
hypnosis the first time. 

The rhomboids of Fig 8 Illustrate odmlrSb^ the 
















t 


The number* penciled upon the ccimpr* nt the orlalnelt Identify theee plain numhere 1 2 ete 

menter while Dumhem niSlxed by a b «re the reproilufstlune made throuRb a pr wcmm presumed to be t«lap»t 

For full descript^, sec the text 


are the drawings made by the experl 
kthle by the subject or subject*. 


Six of Ur Bnick’s most striking apparent successes in telepathic transmission 
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reprtHlttctlon of the characteristic oatllne of the orlg 
ioal That this does not always occur, however, but 
that the suliject'a work rouy be limited to some slg 
filflcant Individual element, appears in Pig U. serttent 
Let the reader examine the thick bead and the taptrlng 
half of the tall, the theckered central piece whh luta^- 
Ing and has been llllod In by me One can easily get 
here the Impression of a defect In the Held of imtu 
psychic vision Delng a p<irtfoUo test behind the sub- 
ject’s back, this Is i»f particular Interest , the more ho 
■hK^ the Some original 
was repeated, three 
times, with the sumo 
curious result — the sub- 
division and gap in the 
telepathic drawing per 
slated 

Pig 10 (scissors) shows 
a methodically contln 
ued serlett of tests from 
the same original The 
component elementN, the 
sctssors-hondlo, were re- 
produced first us dumb- 
bells and then as plnce- 
nex, and In the final 
test, made on Mr Uh express desire l^etause of his 
only now having the feeling that lie uas sure of him 
self, the original apt>eurM In ItH totality v^lth mieh 
vieultb of detail 

Numerous experimenters liavt reported a Hoit of 
telepathic lug In which the drawing niton whUh n 
failure had but Just betn scored ^^ouM h* siicceRMfiillj 
reproduced In connoctbtn wlili tin next Item taking the 
place of the true original provided for this and occa 
slonully this lag extends over nn e\pn greattr Interval 
than consecutive tests. I have ho<l five iDHtumes of 
this but In Fig 11 I lllustrale tlie direct reverse phe- 
nomenon In this case the original was a Isdtle nnil 
the subjet^t drew something like a hat Hut I was 
struck with the Mkeness between the lop iwrtlon of 
the orlgtnal, tlie stopiief ''Ith tlie imttle-neck, and the 
hat as drawn so I requested Mr U to go on drawing 
He then left the hat i« ttatu quo and pna-eeded to 
make a new drawing 
below it, of the top of 
a street lantern , and 
this corresiKinded in 
every detail to the orig- 
inal waiting in the 
portfolio, for tho next 
test If the displace- 
ment In time la to be 
regarded as a telepathic 
phenomenon the antlcl 
patlon and the lag must 
be dealt with and ao 
counted for together 

A metopsychiccxplan 
atlon of anticipation and 
deferment has been at 
tempted on the hypoth- 
esis that during the sit- 
ting the subject has tele- 
pathic at cess to the 
whole experimental I'ora 
plex prepared by tho In- 
vestigator This, of 
course, Is no explana 
tlon, but merely an al- 
ternative description of 
the phenomenon , withal 
It seems a very reason 
able description. 

In Fig 12, a candle- 
stick with candle was 
first rendered as a letter 
balance , tt might be 
disputed whether this 
was a complete or only 
a partial failure But 
an hour later, when the 
failure had been made 
known, Mr R Insisted 
,upon a repetition, and 
faithfully reprodUf'ed 
the orlgtnal Wliether this 1« n cam* of deferment or 
of gradualvsolation of the task, ucroHS an approxlmat 
ihg Intermediate result, U left to further Interpretation 
of tho caoe (We assume that Pr Bruck may be trusted 
to have made sure that It was not due to the subject s 
having In the meantime seen tho original — ^Kdltor ) 

Further illustrations ore crowded out, but the results 
of several Interestbig tests may be descril»ed without 
plrtoiial representatloti A similar case to that of Fig 
12 Involved a soup ladle, which was first rendered as 


a key (the dlsalmilurity of outline Is not h 4) pronounced 
as this statement might Imply — Kdltor) , later, In u 
ret>etltlon at Mr Us insistence, the original wuh repro 
ducHHl with great at^ur^c^ 

In wane Insianets a mi her compUcute<[ pbiurt was 
used, and u description In words asked foi mtlar than 
a drawing TJjuh t\\u lighting cfn-ks fin lu^ om jin 
other one being tiuvlHh black and the other hniwnNli 
yellow, brought out a r* fi rt uco to a ‘blue k fow 1 Told 
that the succ’ess was but isirtlal, Mr R asked to make 


tlie test lu drawing, and produced two coQ\entlonaIl7eil 
turved figures In outline width could be r*HonilIed with 
the tocks If on< were deti rridiied to do so but of uhhh 
a more utturatt estimate would be that thi Ir svmhollsni 
<ould not Ik' idintificNl Ovtr these he ultimately wrop 
the words gray* and ‘mIIow,' In the (orrcit ortb r 
The exlstenee of twti sepal ate figures of unusual out 
line had been apprebendul with their coloi the exact 
rendering of their Hliais^ laid been quite projierly, sid)- 
ordiuiitcd In connc*ctlon with another descriptive test 
einiilovlng a black and white drawing of spring sevnery 
with shepherd and HlHplaidesa, Mr R saw a colortd 
scene of autumnal character, with a farm Moderately 
sutisfuttorv as showing comprohcnslon of the genernl 
effect this Is again IniuUMpiate In detail, the test ought 
Iierhuiw have betm umtiiiued 
As long as we can clo nothing lietUr than Imxard 
vague gueiwes ua to the imchic pr(HH*8« Invulvwl In per 


formances of this ch«rM< i< r any such Interc^sflng details 
of the phenomena must lie carefully kept on record 
But BO far from suggesting any new hvpothesJs of tcieiK 
nthv, experimenters as a rule, should l>e content with 
simple queries Thus following Prof Oestc rr Ic h wc 
may ask 

* la It a case of direct television or clalrvovrincc bv 
the subject with regard to the object (the drawing for 
example), without any active cooperation by the expert 
menter or any other agent? 


*<)r Ik It posrtlbly some wirt of physical tronscnisslcA 
of tlie ]dn slologlc ul prcKX-^Hs of vHlon or yancptlon from 
thi t \i>crim( nter pt the subJcN.! * 

Or Ihmlly, 1 h It u psytlih process arNlng from 
Kcjur(.cs So fur inac c'c^Mslhlf Pi our uncliiNtaiidilig? 

Only la tiu t\ciu * C rU<Ktla»Hiu as well uh all other 
liCLUlt phcDonicua dat to an (xcJuHlvely cerebral 

ruiutlun would It Iw iMtsKlhle to adopt an ♦xcluslve 
pw\ ( ho pl)\ sii 111 ^it\^|Kd^t orivenon a partly physUail 
haHls to imnglne iiicliatlons of some sort from tlie bruin 

HK carrier of the tele- 
piithlc faculty But this 
HVtlmdvLlv cerebral ac- 
tivity has not lieeu gen 
e r a 1 1 \ lu know li dgod, 
even for the {vtcychlcpbc- 
Donana of tlic csmsclous 
mind and this luck Of 
knowlcHlgt is c 1 CUT ly 
w^on wlirn Rb het em 
ploys foi the teleimthJe 
pile uomc non In its en- 
Urttv the ttnn “cryt 
e H r h e K la ’ — a term 
whhti amounts In gub- 
stanoe to a clearly 
MtiitcKl * ifinoruntuH 1 la numlier of original testN by 
lhos( pUiimilU fit tell for the (ask Is tnudecjuate, the 
theory miiHt (hcrtfoie of ncxxwcHy lx lnude((uate 

In conclusion a word shciuld lie nuld of the weak 
IMilnt met in all fields of psychic research — the absence 
of Hat iHfac torv results in < ontrol and demonstrative 
ttslH which would not lu nil cases geem to be disposed 
of b\ tht hyiKithcM^is of emotional psyclilc Imttedlmenta 
kucIl us often do make themKetvi^ felt The feur of full 
ure inadeejuate mental contart with the subject, tem 
IKiriM V abst ncs* of tlie usual i xi»erl menter, we know from 
the noniiul experience of normal psvchology are likely 
to loud to failure With many subjtits, Individual sag 
ki'sllldlilv Is iKUind to bring jiIkiui a coudltlon of supcr- 
prepareduesH and inlumcecl teleiaithir productivity 
with rtgard to lUHloiimrv and Hympathctlc HUggestlono, 
whhli under other londltlons nmv lie laiking In tlie 
cuite of Mr R, despite a conilmimis extelleui contact 

with him a whole 
serlcH of failures waa 
often ohservcfl under 
vvhat ttpiieared to be the 
usual coudltions The 
Intimate cause of ttuch 
temiKirary iwyi hic In- 
dlsjiosltloM will uot fur 
the prenent be imder- 
Htood any further thniv 
speaking generally the 
similar t< inp<»rary Indln- 
posltlon Is understood 
In (xinmvtion with all 
Intellectunl activity — 
and cspcHlally with ar- 
tistic, Insplrnthmal ac- 
tivity The fact Is that 
nil artl'^ts liotli produc- 
tive and reproductive^ 
wh(»Bc achlevemedtH arc 
«trc»ni,lv cinollonnl show 
Just this periodicity of 
offcTtlve work 
Tla part iMissIhly Jn 
addition to conw lou> 
will and |H)Hst))ty not, 
UHsunied by lings and 
e mot Ions si nsutlonfl 
and i>erccptions In te- 
le [>uth\ ns well UH In 
other ineta|tt.vihlc phe- 
noimiin has \et to lie 
asoertaini d The ex- 
haust ton observed even 
bv mvsclf nnd morae- 
tlims by (ho very Spec- 
tate trs toward the end 
of n test sitting the 
fcH link <'f disinclination 
p n H s n> 1 V connected 
then with should to 
Home extent nccfiunt for tin presiiiee of lempomry dlsa 
blllly Constllullve factors should doubtless lie consld- 
trcHl as well pul)ert\ marriage climate constitutional 
Itenlth and spec If h disease infections iv>ssihlv even a 
change In tin kcm (al medium Ih* suggestion of good 
faith Inherent In the varlahllltv of tliese iierhaps the 
most trying of all the plunoinena of the mind is far 
tcai strong to la thrown aside nt a WortI from the 
thoughtless critic We should exiwt BUC'Cesi to be 
cupric bms and we find It sck 


AS THIS issue goe^ io the compositor, 1»e arc perfecting plans for an experirnrni of our oJun 5irni/ar to 
Dr Bruces, fcul covering a very; much greater ground The cxpciimentets rvill v>orf( from the IVOR 
broadcasting ilafion in Nexvark, and every member of the radio audience rvho ii sufficiently interested 
may become one of the ' 8uf>/ecB * by the 8imp/c process of listening in Wc shall have ihe experimenters 
concenfralc upon a succession of numbers words objects, pictures, etc , and &>c shall asl^ the subjects" to 
try io gel an impression of xvhat these are, to record these impressions, and to report to ua bp mai( We 
should have a number of responses sufficient to make possible a severe statistical treatment of ihe results, which 
Will be made public in the earliest available issue of the SCIENTIFIC AMERICAN — that of June if the Work 
of compilation u not too arduous, otherwise that of July — ThE Editor 



Another Mrieir of toote in which the **telep«thically’* received imprensionii of the subject checked up well with the 

orlginolo- 
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Putting the Atom to Work 

The Attempt to Isolate its Energy, and to Find How it May be Released for Human Use 

By bir Oliver Lodge^ FRS 


IH iitondc of h)drot£eu is not 

1 but bj ( art ml itieasiiro 
Hunt Im found to be 1 (KJ77 Who 
could Imagine Itiat in ttiis Hllght UIh 
(TH imncy — uiildi lnd< cd nc^tlH some 
oxpiimutlon Ui iMukt Intelligible — 
iin iinincnst ston of itosslblc outrgj 
Is indhntffi vbbi) soiih diu wlien 
ue have leanmi hou nun l»et‘oint 
uiTPSJslblt for giK>d or ill lo lln liuniKn ra ( i 

I^t iiK first ett^mund llu nuunlng of tin Htutunont 
For tiu him Mntemcnt lUut tlu ufoiulc wdglit of hydro 
ge;i Ih 1 or ueail\ J eoM\t\N nothing whuU\er un 
lew Wti know the unit in v^hich It Is inniHurtM] that 
ts lo Huy unlesH we lunt soinclhlng to I'oiapare U with 
For of oimrae all nmimirumnlH are rdatUe lo nome- 
thlng 

Well, It »•> happens that ruthi r inort than a (‘onturj 
ago vl« in Ilie jtar ISIl (wla*n th( ultunh llMS)ry of 
Dalton WUM ttu years obi) Prout iimdo tlu obwrvutbjn 
that the atoinli wilglitw of all llu eleiiuntg an then 
aiH^rlainefl, on the liasls of taking liMlrogm as i, 
wert tw nearly whol* nuinlHrM to he rlie riNult of 
chanec , and uis.^uUiugly nmdi the suggcstlou that the 
outatundlng dlncrt pancli*) tnlglil l>c otIurwiNe uemunted 
for Uetfurmlwd that tliey reallv were whole nunihera, 
and not frnitlonH S4i that iKiHsIhly all the tlcmentR were 
multiples or aggregate h of Indrogen 
Th( h>i)olheHls after exdting sona In 
ter^t went Into dlHreputt fora long rime 
though admlUtdlv a great number of the 
atonib wtIghiH an d< termini cl l)> i hemlsts 
were \*r> doBc' to whole nninherH Put 
there were a few (.xecptlons that could 
not be o\erionw of which the uawt 
notable WUN ( hlorlne whose at ornlf wdght 
waa unmlNtaWalily and no conirlv 

ance eould make It ^ or If it had 
been like jiotnaHlum Ti>l, or like bultne 
1260 H little csmlrlcance or uKsumptlon 
of error In tkifcrlnant would lm\o ul 
lowed th(*ke to be Interpreted as whole 
oatnher^c And there wore munv of the 
atomic wciglitN In this reasonable post 
tlon Put there wcix some that were rc^ 
calcitrant not onlv chlorine but aay rIII 
con, which was 1, and magneuluin, 
which was 24 d And the outstanding 

fractloiiH were more than ixuild eaMll> l>e 
got rid of Hence though there was 
•omithlng admittedly puzzling about the 
near nppmximutlon to whole numbers the 
hypothesis of Prout that ull the elements 
ooutd be built up of hydrogen, with the atomic weight 
1, fell Into diHcredIt 

Nevertheless it was not altogether killed For Sir 
William OrcHikes In 1886 at a iriectlng of the British 
Aasoclailon in Birmingham mmlt a Huggeallon that 
perhajm the eh nicnts were not am )i Niinple and well 
defined things, and the atomic weight not quite so 
tturoerloally dcflitlte, mm had lM*en thought that what 
W6 tall magnesium, for InKlnnct mlgiit jMisslbU not 
be a single Hulwtancx? but n sort of n\*rage n certain 
proportion with atomic weight 24 mixed with another 
amaller (tniportlon of atoinb weight say 25 or 20 — 
the protKirllon so adjusted tliat the coiuWncHl weight 
thould c*ome out 21^ or ihcrcnlKUilM In other words 
that the e\i>erImentHlB dcurmincd atomic weights 
were average's rntlur tbiin exact figures though admit 
tedly chemical skill ulbiwul these uierages to Ih? deter 
mined with surprising accuracy 

It is worth while lo <]uotc CrcKtkcs h words In Ibis 
connectUm pubUsbcHl ns they were sn long Iwfore any 
verification was iMtssIhle Tills Is what he said — 

*‘I conceive, therefore that when we sn\ Hie atomic 
welglif of forinHtan(P rah luiii 18 40 wc rcalh express 
the fact that while the n)Hjorit\ of calcium atoms have 
an actual atomic weight of 40, there are not a few 
Whith are reprtsented JO or 41, a less number by 

88 or 42 and so on ' 

This wlan tbnovn out was onU a b\rK)theHlB » 
FUPfiH A suggestion Or as Crmikes himself called It 
"an audacious speculation But tike man\ of ‘4ir 
William Hnstkes’s idens It whs bused upon an Instlmt 
not to la despised and was worth\ of such tesling as 
might be iH>s8tblo At tho time no such metliod was 
**«ihle The dlscr! rain u tlon of the (onstltucnts of 


elements, on Ha sup^ioHltlon that there might be suth 
(onstltucnts, cuiild not Ik done by puiely chomliul 
ineans For presumably e\cry constitumt which 
grouiied Itself about the average \alne though It might 
dlfifcr sllgluly in atomic weight must have Identhul 
liiemUul properties Otherwise they would have been 
separated lung ago, and not culled by om and the 
same name 

The iKHslldlUy of the oxUU*nce of such ehment* — 
of which (he ul(»rnH dHTtr In weight but in no other 
particular, having ull tlulr cbcmhal properties exactly 
the same, and giving the uuinc Identical Bpectrum, — 
«ugg»st(d Itself to Professor Soddy In lonnwtlon with 
Ills work on rudloiuHvlh And he tulUd them inotopfn, 
meaning that th(*y (scupitd one and tin same plate In 
tin (immUni Heries t»f Mendelejoflf This liieu may l>e 
dated ns of IfilO Soon afterwards in 1912 and lOH, 
a nmurkahlo nuthod of unulysls hv physical means In 
a vadium tula, vtas Invented by Sir 1 J Thomson, — 
u imthotl Unowm as iKmillve-ruv analysis And this 
was fortiiwlili applied In an linprovetl form by that 
lnd( fjitigahb worker I W Aston (who went from 
Ittrmlnghum to Irlnlty College ( amlirldge ) with re- 
inurkuble and striking smeess, (ontlrmlng to the hilt 
both Crookes 8 H|)eculatIoDa unU Soddy s halfnsc'er 
1 Mined results The simultaneous (ommunlcnrion of 
thes< vital dl‘H'o\erl('H, with tho asnun d conciuslon that 
atomic wdghts were really whole numbers nnd limt ull 


the fractional jmrt was due to a mixture of different 
wlmle'number Isotopic Ingredients, was made to the 
British Association at Birmingham In 1918, one to 
the Chemical and one to the Physkal Seitlon by Soddy 
nnd hv Aston resiiceiively 27 years after Crookew had 
tlirown out his HUggoslton In the same city 

Vston was able to show that chlorine, with its 
atomic welglit 85*4 or with greatest accuracy 85 46 
was really a mixture, in unequal prorsirtlon of two 
elements exactly like ehlnrlne and CKcupvIng the same 
plnc*e In the iMTlndlc tnbh iiw> that they could be appro 
priatelv (allied 1so1o|m»« but of width the atomic weight 
of one was 35 and that of the other 37 the proiwrtlona 
lieing about three (»f the lighter to one of the heavier 
elements And again that silicon, with its atomic 
weiglit 2S7 WHS nn admixture of two real elements, 
2S nnd 29 

Not all the so-enlled ebments are mixtures Carbon, 
for Instpntv Ih exactiv 12 nitrogen exnctiv 14 Mog^ 
nesluiti ts n mixture of three, with atomic weights 24 
25 nnd 26 And argon, though most of Its atomic 
wdgbt is 40 seems to have n slight admixture of n 
similar siihstnmv wdghlng only 86 

But now on what senle are th(se nnmhers specified^ 
What Is the unit? Well the unit Is such that shall 
make some one of fluse elements of alinple (institution 
exactly a whole number and the scale <IuiM*n Is that 
oxygen shall be IB Tlun all tho others fall Into place. 
On that scale cnrNm Is exactly 12 and helium exactly 
4 But, strange to say hydn)gen Is n(tt exactly 1 
and no amount of contrivance con make It 1 It U 
10077 

How then can we eay that Pront’s ancient hvpothe- 
HlH Is substantiated or that there l» any probability In 


the Idea that the elements con be ImHt up of hydrogen 
atoms/ All we can say, ao far, la that they appear to 
be built uj) Of some unlta which con be counted, and 
width only octur as integers not us fractions Whether 
this Hoinethlug Is or la not a hydrogen atom remain* 
fur furtlier axiH)Kltion 

This exposition may be approached In two direction*, 
both strongly confirmatory , one experimental, the 
other theonticul Perhaps we had better take the ex- 
])eriii)HntHl one first, as tt Is the simpler of the two 
Tilt atoms are known to consist of massive nuclei 
surroundtHl by much lighter olcKtrous Practically all 
the utomk weight Is in the nucleus Even in hydrogen, 
wld(h has the lightest nutleus. It Is about 1850 time* 
as niHHHlve as nn electron Whereas, In a really heavy 
atom like uranium, it Is 92 timis heavier stilt Hence, 
when yve speak of tlic atomic weight we mean the weight 
of the nucleus And If the otom Is to be built of hydro- 
gen, It must be that the nucUus Is so composed No 
one Imagines tliat the electrons have anything to do 
yvith hydrogen Hydrogen is u i>osltl\e nucleu* with 
one outlying electron And If tht nuclei are composed 
of hydrogen It must l>e of hydrogen nut lei tightly 
pocked together so as to form the compound nuoleu* 
of lioavier fttomg 

It WHS known that these nuclei were small compact 
things and that thov were iH>sIilveIy charged, hut very 
little ( Ine was knovyn atniut (hem until Sir Bmest 
Rutherford found a means of knocking 
Hum to pieces, luid thus (hh ing what they 
were built of The only way lo attack 
them is by thdr iieers They could not bo 
klintlend or got at in any way by any 
such tnlvlalitles us high lempirature, cx- 
treint cold, enormous pressures chemical 
explosions or nnvthing of that kind They 
were fur beyond the reach of these trifling 
rierturlmtlong But the projectiles tired 
olT bv radium, at a sliced of several thous- 
and miles n second were not so Inslgnlfi 
cant And Rutherford arranged to bom- 
bard the nucItUH of any desired atom by 
means of tliese projet tiles. They wero 
targets excoRslvely dllttcult to hit lyecause 
they were so ultra minute and thousand* 
of shots ndglit go by them without athlev- 
Ing anything But then hundreds of 
thousands of shots were uyallable. any 
nuiul)er In fact so that sooner or later 
there was bound to he a hit And then 
Mouiothlng hap[K?Ded Briefly the nucleus 
broke up, and liydnigeii flew out of It 
The evidence for this must be read In 
UutUerford’H papers The evidence la given for the 
propulsion of a (lulck flying hvdrogen atom driven oub 
of the nudeus by the bombardment 
Well, this was pretty direct evidence that the nucleu* 
(Hvntftlned hydrogen, or at least contained it In tho same 
sense that water contains It For hydrogen can be 
driven out of water by an elccirl* current , in that case. 
It 1m true, a very iKcceptlhle or posslhly a largo amount 
whereas, In Rutherfcjrd s experiments only one or two 
atoms arc ejected But we are accustomed to deal 
with atoms nowadays and to r(H*ognlze them Individ 
uully And the evldcmco Is sound It does not prove 
that the atom Is built of hydrogen and nothing else 
but It prove* that hydrogen Is one ingredient What 
elms was knocked out of It? Atoms of helium But 
we knew that atoms of helium were there before, at 
any rate In many atoms for they nre spontonoougly 
ejwtod during rndloacthlty Hence, It look* as If 
everything vyns built of hydrogen nnd helium 
So now we have to (xinslder w hut helium Is built of 
Its atomic weight 1* four, exactly n whole number 
Hence, If hydrogen were 1, we should have little 
doubt that It was built of four atoms of hydrogen, very 
closely compacted together But the atom of hydrogen 
seems t(K) heavy for that It I* not 1, It ts 1007 
How can we say then that four atoms of hydrogen can 
hy any ivosslhliltj build nn Atom of hellufh? 

Well here conies the theoretleal part of the exposl 
thm, the part which I said was rather hard We have 
now to mter upon the electrical theory of mutter We 
know now that matter Is electrlcallv constituted, and 
that what we call Its Inertia Is really due to the mag- 
netic field of tnovtng rfectrlc ebarge*, that Inertia 1* 
{Continued on page ddd) 



T he Mriei of drowlfifi oti (be fsrins past whlrh wo employ m» iUnitratloni for Sir 
OUr«r UkIco • arUclr wm otbtatned by Mr ClatworUiy oor artUt, from Sir WUliani 
Bratf • ChrtaUnaM iMtar* befor* tho Rbyal Inatilntion Fig I ropiMcnU tiw C 
T R. Wfioon cloud condenutlan apparalaa. In tho flaaa ebambor of which cloud* aru 
fonnad and dlaiMriod w In nature lU ohjact (Fit 11) b to roniUr actually rlilbk tbo 
track* of Um atom* thmt «b«ot off from a radbartivo rabstance by conoanalnf tiny 
fbtbulo* of wator upon tb*»« To oxpbln tbote varied track*, ono muit iittckr*tanil the 
cojupic* Ntrncturo of the atom a* dbcucaod by Sir Olbor and lllaatratcd In Pig 111 

With a dummy billiard tabk (A centor flinro) and numcroua balb rupivaontlnv 
atom*. Sir WillUm d«mon*traUd tho rolattona osbilni wbon ono ball attompta to paa* 
Uiiroufh the ehiator and domanatratod bow amply tho conbr of an atom aiu«t bo to 
admit tho paisan of foroitn etortron* aa It data. In tho ilralgbt track of Fir IV dio 
cloctrvni bar* ibu* ponolratod tho air atom*! In tho carvod track of Pig V nuclou* ba* 
eollldod with nuclou* remltlnt In abrupt dofloctlon 

The lorluror oKplaltiod the rolalion bolwoon eboHlcal activity and atomic eonipura 
tlon, th« roa*oni why Inort sa*o* aro Inert, otc., but a* Sir Oliver cover* tbb fuUy In the 
pne*«nt and a precedlns article (SriENTIFIC AMERirAN Kevomber ItU) wt may 
pa«a It ever here. Fig Vl 1* for the purpoae of ibowlnx that tb* phenoroenan w* know 
as heat Is simply ono of atomic motion Tho moro a uas b comprosaod the claoer to- 
gether lb atom* lb and the mors freuuently they will colltd* — eaaslna tho manlf**tatt«n 
of boat 

The rercrM (Fig VII center) also obtabii, a ga* cooling under c»an*Wn 
In Pig VIU. Kumd wavea donionttrabty paa* batwoen tho atom*. Thu* thaaa wavau 
travel more quickly In hydragen than in the densor oxygen. 

The prescare of a ga* Is simply the bombardment of tho eurreundlng waJb hr lb 
atom*. The atom* of a ga* can abo ebatrtict thorn of a solid (Fig IX) or of a Ibutd 
(Ftg X) In a solid, tho consUtuont atom* aro firmly united; In a liaild they are In 
touch hut not permanantly for they change partnership conttnuallri wborea*. in a gaa 
mil tho atoms mare about Independently amd arhitraTlty 
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Our Point of View 
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The Mischievous Pen 
HE World Wur tumbled eini>orors from their 
thronoH Hnd plaotxl tho of nations 

mort* tllrectlj lu tht UumlM of the pwtple A. 
dt -tlruhlo cliuD^e, provldoil the muRMea are 
kept fully InstruLieil on inuUcrM ot doiiitHih and for 
elgn i^olUy Under the old ord( r the ixdentuk was 
well Informed, particularly on tin Internutloual nltuu 
Uott Hts embUBHleH and xoint nervier* aaw to tliat 
Totluj the niu«fle« the Ki*Nit ixxJy of the \otlntf iiopu 
latlon, ar© depeudtnt foi their knowltnltfe of woild 
afTalra upon the prean and more pnrtkularty U|M>n the 
■pedal correBpondent and the wH‘HMe<! hikh’IuI writer 
In former da>H the cin|>cror rattled tin Hulxr*, 
today tlie prewH rnttleH the pen Our war stricken 
iKrorld undcratands, only too will, what e\ilH may come 
of Huber rattlUijf and unh^ the owm rs of the great 
journallMtlc orgHiiH of the day luuulf tlielr correaiiond 
entBf the world \illl find out to Itx indntte Iobh and 
that the pen oh a breezier of war may be even 
*'mlghtler than the sword” Hut would you have the 
owner of a great dalb muzzle hlM staff? Mont UHNur 
edly we would to the extent of hla laying it down uh a 
law never to be broken^ that the oorreationdent, special 
writer, or whatnot Hhull deal in fattn <»nly and not In 
his own flensatlonul and war breeding Interpretation 
of the facts 

Of a vast number of the people It may be Bald that, 
once they have left the public Rchool tlielr 
sole source of education la the dallv news 
paper They read nothing else unleatu It 
be an occHHlonal novel from the nearest 
Oarnegie library And such people (wliOfle 
ordered education c'eused with the public 
HChool) have a patbeth faith In the In 
fallible authority of the press 
“I saw It in the paper*— un<l that set 
ties the mutter Hence the muBKea of 
mankind are made to belloe that Japan 
dreams of mpturlng our I*atlii( c*oMHt 
that Franev alms at the mllltarv domi 
nation of Euroi>e, that German^ has se- 
cretly re-armf»d herself witli a huge aerial 
fleet and Is ready to dren<h Europe with 
poison guB. The King of Hpivln puyM a 
friendly visit to the King of Hub uud 
forth wltli your Europe an (orreH|K)ndont pictures a new 
European Iwne of contention— the contnd of the Medi 
terranean The Caliph Ik ex|)elled from Constantinople 
nett day you are asHUred that Great Hrltuln would have 
an Arabian ( allph, Frumv a Moronan and that herein 
lies anotlu r c^iUKe of friction and ultimately of war 

Helium as a Life-saver 
I C'OKRFSPGNDKNT \ery properly takes tw to 
task for not having mentioned, In our recent 
nrllole on the ’Shenandoah’ that she uses 
helium Instead of hjdrogen The omission 
was due to familiarity to think of “Shenandoah was, 
for the writer to think of helium and famillarltv 
bred not contempt but omission Am a matter of fact 
the writer considers that the most dlstlndlve feature 
of tho ship Is the hellnm tlmt lifts and HUiamrts l)er 
To tblM remarkable gas she owes her great superiority 
over all other airships She uinnot be rent asunder by 
explosion nor «an she suddenb l>e r-onvertt^l Into a 
flaming funeral pyre for the ^^hnlH of her otfliers and 
crew To reallrK? wliat this means we have only to call 
to mind the horrible fate of 'ZIl ^ * at Hull England , 
of “Roma at Hampton Roads, and of “DIxnmde* off 
tho (Oust of Iiolyi 

Lightning destroyid the “Dlxraude” , sparking, of static 
or broken wire origin set lire to the other two and it U 
n fairly safe guess that had “Shenandoah ’ been HUM 
with hvdrogen when she was tom from her ma«t, there 
would have been another holocaust to record For 
when the ship broke loose several things happened 
Hlinultnneouslv Not only were a dozen longitudinal 
girders tom asunder, but the steel landing (Obles and 


their winches were pulled out of the ahlp and the two 
forward gas bugs were tom open The violent rupture 
of all this metal work muirt surely htt^e been ac*cofnpa- 
ntiNl by frictional spaiks and this occurring In the prea- 
tnce of liberated hydrogen would probably have resulted 
In tire or explosion, or both Sureh It Is not ilalinlng 
too mu(h to my that It was her helium that savod 
Shenandoah’ and her crew from Instant and over 
whelming dtsuHter 

AgaluHt tl»e advantage of safety Is to be set the 
scarcity and cost of helium and tho fact that Its lifting 
capacity iq about 7 iH.r cent leas than hydrogen. The 
operating Iohhoh of the gas may lie reduced by recover 
ing the water from the engine exhaust, and maybe, 
though this Is at present lmiM>sslhle by some method 
of compressing the gan Into cy llnders Instead of venting 
It Into the air 

The Good Old Times 

HERE is a romance about the past which flnds 
expression In the phrase ‘the good old times,’ 
But, outside of their leisurely ways us com 
pared with our ituoiern rush, are we sure that 
these old times were so very good? Listen to the follow 
Ing, ailletl from om cuntempornry The Kngineer whlfh 
refers In a recent Issue to an address, given In 1864 
by the President of the South Wales Institute of 
Engineers w hen that gentleman described the shocking 
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conditions attending coal mining In Scotland prior to 
tho year 1800 It Recina that ilm collkr left home at 
eleven In the evening and prepared the eoala by “liew 
Ing them down from the wall ’ Ills wife and daughters 
followed him three hours later and doHeended the pit 
with bankets, which they filled with coal and carried on 
their backs to the pit bottom, the mother going first 
with a llthtod (ondle held between her teeth From 
the pit Ixiilom theso women carried their loads up the 
steps to the HUrface, and in eight to ten hours’ time 
one woman might carry throagh tho mine and op to the 
surface a total load of two tons, traverslug a distance 
of nearly six ralleM, and cUmblng one hundred feet by 
the Htulra 24 tlnicK la sui'cesslon 
Su<h were the gmid old tlme« of the middle of the 
olghfocnth century, when a man was hung for stealing 
a Hheep and lesser infractions of tho law wero rewarded 
on the same ferw lous 8c*nle If the thoughtful among 
UH speak of the good old times, it Is becauso we are 
ronsclouB of the high pressure and unending strain 
of our highly Industrlaliml clvlHzatlon In such a 
nuKJd one may long for the comparative aulet and rcst- 
fulness of far away days. But what would Shakesp^rc 
have to say, If wo could bring him back to life, take 
blm Into the subway Jam during the morning or even- 
ing rush hours , and let him he catapulted by the center 
rush Into a tightly wedged mass of humanity In an 
Interborough car? Or let us bring the great Dr John- 
son from his London Ckiffee House, and take him for a 
BtroU down Proadwqv In the closing hours of the Wall 
Street district “Sir,” he would say, ‘T have turned 
over many on anthill with my boot, and seen no stream 
of Insecti to eaual In numbera and density thia ou^ 


ituurlng of humanity from your Brobdlngnoglan buUd'^ 
IngB. Whether in play or at work, you swarm as do 
the bees , and of distinctive IndlviduaUty I see no vary 
marked signs.” 

Panama Canal Sufficient 

{E have had occasion to point out the fallacy Of 
I luiming that because of the recent rapid lik- 
creuse in the traffic passing through the Pan- 
ama Canal, the United States should begin to 
t^onslder the constmctloD of a second canal, preferably 
at Nicaragua It is questionable whether Nicaragua 
would prove to be the most desirable location The 
great length of the route and the engineering difficulties 
arising from the tuitugraphlcal conditions, to say noth- 
ing of Its nearness to the earthquake cone, combine to 
cast a serious doubt upon auch a project The coat 
moreo\er would be priKllglous. 

To tell the truth there is no question of the ability 
of tile Panama Cunai to take care of future traffic for 
many decades to cume In spite of the gratifying 
growth of traffic, the canal as It stands has a wide 
margin of capacity Even under its present limited 
hours of oiieratton there Is room fur considerable 
Increase In shlpidng, and when it Is thniwn open for 
night trnfllc and Is in service for tho whole twenty-four 
hours of the day Its capacity will suffice for any prob- 
able IncreuRc In the near future 

When tbe time comes for enlargement 
of facilities. It will not be neceaaary to go 
elsewhere By building an additional 
pair of locks, adjacent to those ot Gatun, 
Mlraflores and Miguel, and building a 
new reservoir at Alujuela, In the upper 
Lhagri^ river, the capacity ot the canal 
of that day may be doubled, and all ons 
Icty for the future removed to a fur dis- 
tant day 

’The rec«it remarkable increase In the 
tonnage passing through Panama has been 
due, iimlnly, to tho opening up of certain 
very rich oil fields, nminly In California 
and the fact that the oil cun be carried to 
the Eastern refineries via the canal more 
cheaply than by any other route These 
western oil fields have about reached the 
peak of their production and future canal traffli may 
be slowed down by the withdrawal of these tankers 

The Oil Delusion 

U HERE is nu money In oil (now please do not 
get excited), except for the very few This Is 
a startling Htateinent and we would not make 
It except up<m the best authority, which in 
this (ose is the U 8 Oeologlcal Survey As ti»elr lead- 
ing geologist suld to tbe Editor the other day “till pro 
dneers, os a class, lose money , though some make lots 
of money, ’ end he went on to say, “that, by and large. 
Including tbe ’wildcat’ venturca, it costs more to get 
oil to the customer than the customer t>ays. 

CJonslder the Stale of Oklahoma, where, a few weeks 
ago, oil was sold at $I 75 per barrel To begin wlth„ 
the prospective millionaire must pay out on an average 
940,000 for drilling his well, end It will cost him about 
15c per barrel to raise the oil during the flow Pump- 
ing, on an average, will cost him from dOc to |1 00 per 
barrel He must reckon in tbe Interest on his invest 
meat of 140000, and the well must xmy Us shape In 
tbe general overhead of the company Also It must pay 
Its share of the original cost of the lenee Finally, all 
of tbe above items have to be taken from eeven-eli^ths 
of the oil, since one-eighth, let us say, of tbe oil goes 
to the lessor This estimate of seven-eighths of Hie 
oU to tbe operator is very UbenU , for In some cases 
the terms may be drawn on a basis of as high as cm* 
fifth of the oil to the lessor By the time these costs 
have been deducted from the fl 75 received for tbe oU, 
we are prepared to believe that the **mo<iiey from <41 
is made from the crude at the well on to the coosomer ** 
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Here and There 


S OME months ugo we saw stutintU^M ludliutlng that 
tite niunher at cars stolen eu<.h year in a grou[» of 
l^aiUng Amertoau cltieH excooda the total niiinl>tr In 
operation to coantrles hh important aa Japan uiiiJ 
Onecho-Shnakla — several others i^ere named, hut 
two alone we reinwni>er We d6ti(ie«l at tiie time that 
this was the most pleiuresque uml ooiivlmlng demon 
stratlon that ever had been or e\er (*00111 be made of 
the nnchalleuged place of the United States ut the head 
of the motoring world, and that we sliould mver again 
tr> to illustrate this i>olnt*b> any oilier illation of 
figurofl than this one So in the proHomt of the lateKt 
automohilQ eensas, as of H)2H, w* remark merely that 
there are today, hy clooest count and cHtlmate {KiKsIhle, 
18,241,477 automobiles In use throughout the world 
It s a mighty big oak that Iiiih grown from the acorn 
planted two decades ugo bj Messrs Ford, OMn Huvni^, 
Duryea llollB Punhard, et a1 Among tin fon Ign na 
tions, (Jreut Brlloln has 055,000 (ars Canada tViTOOO 
and i* ranee 400,000 In three others — (lermany Aus 
trulla and Argentine — the totals exct^wl 100,000 

D UUINO tile coming summer Mars will come wltliin 
31,000 000 mll(»8 of the earth something like 20, 
000000 miles nearer timn is his (ustom and his <hmest 
upproaih In more than u centurj Nuturallv, the 
astronomers who are Interestetl In the details of the 
Martian geography are prevmrlng to take ad\uDtagt of 
the o(*<aslon and a lot of who cannot dtschaige 

ihelr minds of (he suspicion that Mars tnuN la inhabited 
are getting as exdred us could b(‘ expe<t*d oser (lie 
prospect of proving Ihdr lase Fi*r oursthc^ the 
(luestinn of communication with Mars letivis us abso- 
lutely cold Whatever the ultimpt might atst from 
ten (*entH to twenty million dollars, we could very 
easily spend in a better sclentlfl< cause 

rp HE dinosaur (ggs which occupltd the front pages <if 
■*’ the newspaiiers and one of (he Inside imges of the 
SciKNTiFtr Amkhk an, not so long since are not the only 
prehistoric things <»f (heir kind S(mth liHkota now 
comes tti the for4 with a coilecllnn of fon 
HlIlKed eggs, turned up In hei ‘hud IuikIk' 
by Professor H W Ni( hoN, assistant 
curator of geology at the Field Museum, 

Chicago These are \ery muili Mimller 
than tlie dinosaur eggs, beln^ the produ* 
tion of a small bird apparently i>earing 
some resemblnnce to the duck of (oda^ 

Tl)e photographer who supplies Prof(‘8sor 
Nlcholn’ picture quallHes for iionorable 
mention hy informing uh these duck e^gs 
are liellevcd to be older than an\ otlur 
relic of Hhimal life now existing with the 
exception of the dinosaur eggs from Mag 
nolin * As n photographer, however, lie Is 
reliable despite his weak geography we Pmf H 
have no hesitation in presenting his print 



thre^e miles Is It any wonder that with sm li an nppu 
rntua, Hr Cohleiitis <au mtiiKun the heat wliti li wc re 
tvlVL from Individual mIuth/ We rlw to uinark that 
the Ikietor curries IiIm fifty (cars very well, If ont mii\ 
Judge fiuin his pidure 

A 1 I U'^IONS to the siege of Troy are lontaliad in 
inscriptions on aniUnt clay tablets dating lank \ 
doxen (entiiriis lufore Cliilst mc'ording to (iirmati In 
vestigatorH who hu\e tht*se lablits in charge and and< r 
e\amlnation in Heilin 1 la tablets brought from the 
lilt tile country ii^ Hugo M inkier are 11, Odd in ntimlH i 
and wlilU not completely dt c Iphered have ghm up 
enougli iiroper natues lo li nd supisirt to tiu t!aor^ 
that tlay deal wltii Irov and other Hoinirh to)it( s In 
addition to the famous siege, It Is l>e1U\ed that the 
tahlits Include texts of t unties and other hlstorioil 
matter of prime iniiM>rtuncc Our informant doc iioL 
si>eclfv, but we presume that the language N that of 
tlic niltltcs, which up tic this date luis delied all 
efforts at translation bv modem scholars 

rpilJii tsird Kelvin Gold M(m1uI for 10'J4, 

'** has U^eii awarded to ITofessor EUhu 
Tboiiisoii one of the world s most eminent 
cdectrlcul engineers Profc*ssor Thoiusou 
Is the first Aincrlcua !<* receive this 
award, which N miuU om r\ three years 
US u murk of distinction Itj original re 
search work in (nglm*erlnK Professor 
Thomson gcjt an early start In his profes 
slon and was one of the moving spirits 
in the old Lynn Mass, shops which later 
formed one of lb© integral parts of 
the General Electric combine Professor 
T lioniHcuds Inventions In d\ name electric 
machinery eUn trie welding watt bout meters, lightning 
arreteters and maxuetic an extinguishers nre funda 
menial and In all, he has Iteen grantcHl about 70(1 
United States patents He was a pioneer In arc light 
lug mul Innunienihle electrical devices Imvc l>eeii Im 
juoved through his work In adcittlon to 
his ri*scHr< h work, he lias always hoQU ac 
live in educational circles, having started 
in the Central High School of Phltadel 
jdila, ond l^elng now IdentificMl with th© 
Massachusetts Institute of Tec Imologv 
Tlie I»rd Kelvin Medal 1 b merely the 
latest of numcnms similar honors which 
have come his way 



Prof Arthur B. L«Hh 



Prof Elitut 


N' 


ns really representing the fac^e of Prof Nichols' 

^NK of the most active Inventors among the* Hcien 
^ tlsta of the dav Is the 8hurp-fHc*ed Individual at the 
lower left corner of the page — Dr Wllllnm W Cob- 
lentz of the Bureau of Stand 
ards- If Dr Cohlentz were to 
Im* churBcterized profeBslonal 
Iv, It would probably l>e a« an 
astro phvsiciat One of hla 
particular »j>e< laities la the 
study of the heat radiated 
from the stare and planets 
and in this field he lias de- 
vised most of the standard In 
struments now In use The 
photograph shows him squlDt 
Ing Into the eye-piece of a 
radiometer so sensitive that It 
will detect the heat given off 
0^ If y from a candle at a distance of 



UAIEUOUS are the smbltlous sojls 
who visualize the Iramcdlntc c'cmuncr 
clallxatlon of the airplane uiion a large 
Hcnic, so tliat regular passenger service 
between N(w lork and San Kranclsr-o 
w Niehult 1 ondon and Vustralla Paris and the 
heart of Vfilm, luav be looked fur bv nine 
oclcKk tomorrow morning at the very latest Well we 
have the many short Ifms In Hurope, of which those 
croHslnt, the Olinnncl are apparently the most iiretspcr 
ous but when the dlstaiuc covered begins to run up 
into the hundreds of miu*s, the commercial diffldililcs 
of the promoters begin to outstrip even t!»© tcs^hnical 
ones Tims, the Biitlsli Government has just gone <m 
record as refusing to hock n project for service to India 
and AuRtrailu, and as a result the promoter Inis hud 
to abandon Ms scheme Those who hove conli mplutdl 
trusting tlielr monev to such projects as well ns those 
who Would contemplate trusting them with their IIvc^s 
can well afford to look ujicm them more c cmsorvatlvelv 
than Is the custom Tic idain facts are that wo an 
not reudv for long range nindanc service on anv more 
ninblilouH scale than Hint uow followed by UncU Sara 
in his transport of miill and It will l»e an Indefinite 
period before we are r*^iilv For lc«ng dtstancHs It 
seems a safe prediction Hint the airship will pneede 
the Hlndane In the successful cominerclallration of 
aerial navIguMon. 


uiH)n u tlino In t< M 
Ing the talc of iiKMhrn In 
dustrlal chemistrv to the lav 
man, It was iu*cc>iMury to siart 
witli an expUunithm of whv 
uniinunla Is one of the most 
isHcntlul of nil munutacTured 
c la mil at produi Ih, and a c*or 
lu rMlone uf all c hcmlcal In 
diisi rU B Todav vve ussuniH 
that tile gi m ral render knows 
HO much and wo tell each 
^tory of further advance In 
the production nf ammonia on 
Its own merits, without refer 
Liux hack to the general i»rohlcm of nitrogen fixation 
Prof Arthur 11 I nmh, dlreciitr of Ha Llnmleal Jabora 
tory at Harvard uml of the blxed Nitrogen I alwratory 
in WuHhiijglon Is the Ijjlc'si figure In Hie ever pro- 
gnsHlug iitinck uiHin tills problem He has dlsctivPred 
a new ealnlyst — Its chcmUul identity Is 
not vet roveuicsi — which will liriug about 
the dire it union of livdrogcn and nitro- 
gen, yieidlnx nmong other prcnlucts the 
precious ammonia, and In larger amounts 
than bv older pren'csscK 

FpHE subJcH-t of cat a lysis Itself is one of 
ehemistry s ronmuces Dr Hendrick 
has cuIUhI tlip caialvst Hu eliemlnil go- 
lietweH'n Perhiips an equallv lartlnent 
anaingv would lie to cmiU tt tiu clieinleal 
lawvcp OP even the chcmleul cNmrt of do- 
uu>Mtlc rclatlotis Two prosivootivc Htl- 
ThomBon gimtH who simply cnniiol agree iniiv — If 
Hie low vers ape the right kind — manage 
to agree tlirougli Hair lawyers Two pc rsoim who lue 
lie VC It utterly ImiMysslhle to live together in harmony 
find. In the presime of the sktlUsl adjostep of domestic, 
entiinglcraents (hut It Isii t imisisslblr after all And 
two (iicmicals that will have nothing to do with on« 
nnnthc r under ordinarv i IrouniHtnncc s If brought to- 
gc the rill the presem*© of a third Hubstamc will is rhups 
form a jiorfccily good union The lawyer Isni used up 
the judge Isn’t Used up liotli are available to bring 
about Hubscsiuent reac Hons And Ha c aiaUst Isn t 
used ui> cither It stnva In Hie retort while liatcli after 
balch of raw materials are imt In, and batch after 
batch of the linlshcsl prcMlutt taken out Platinum Is 
one of the last known of (nlalvsts hut there are plenty 
of oHiers and it is one wliose cainivtic propertl(*s have 
lariiofort Ijeen unknown tlial Professor Um»I> lias un- 
earthed 

"Wrr \KI rutin r In the hiihli of looking upon th« 
^ modem cKv as Hie haunt of miiii atone nnd assiim 
Ing that wild anhitai life must msessurllv lie confined 
to (he rural schHcuis If Is of (ourm true (hat the 
game untimiU Hhun Hu nsldemi uf man hut none the 
UsM wi have u viiv nmsldc riihla siHinianeous animal 
life In om tltUs mul this unccrNuscsi faimii makes Its 
presence ot)J(s rlonuhh fi It from tlnn to time “Huge 
Ktii Lite's Sltsplni, Infinl and lights Man — sei reads 
Hic he lelllnc of Hu inonilng pujsr this fine dav In 
March The text !> not (‘onfined to the hihsIiU Instance 
of Hit head hut ciuotcs a llrnlth iMiairltmiu ofllclal to 
the cffcst that the war against rits Is hois lew* He 
I stlmatc H I hat New \ork has h rat iKipuhHhm of 3000 
000 that no ttmrt thin JJ 000 i>f the^e rodents nre 
klllMl imuinllv Iv hiiDinn imOcv and that next to 
the fire hazard (licv constltiile Hu greatisct Klngli Hotircss 
of proiH I ij lohs In the cllv Mkt and trump e.uts are 
Jusr two other cxumpIcH to show that our cities nre 
not epilu Ml c \( hisive I\ given ovt r to Inmiau hahltatlon 
ns we arc hahltuafcHl to thinking Nor |« it at all 
untisiiul for iht^c and otli^r onltnarllv sii\ sjas tos to 
dlsiilav ver^ keen fighting cnpaLlty wlien cornered, no 
that It is h\ no naans a hyisrhole to speak of the wild 
animal life of our cities 
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The Story of Steel — \ 

Bessemer Converter, Where Air Performs the Major Process in Steel Making 


\ i liupt* r 1\ of the of Site] \\e saw 

that In tilt Mast fumnce iron m pit 
rated from Iron ore b> menus of tlK Here© 
heat roNUltln^ fnmi tlm (oinlniHiloD of 
f'oke, throUKh wlih It ),roul xuIuiiun of 
h( ated uir >^eie conllMiiallv heiiiK driven 
The reHultlnjf laetHl, ns It Is LIil bottom 

of the fumnee, Is liquid cast Iron, or pit as the fur 
naee man calla It 

NoWf nlthough <ust Iron is a useful mciul In the con 
structlve arts, Ita range of uscfulmss la griuil> limited 
by the fact that, though Us luiapiissiM stnngih Is 
high, Its bending and ttUhlh siruigih ar» 1 (jm It lucks 
tiio ductility, tougluiess ehistii ]t>, and all round stri ngth 
of steel '1 he ulmencc of tin so quahttes 1 m due to the 
excesHlve amount of (artion present an r*nmpurc*d with 
that in steel Hare is uIm) an excess of sllha, a ton 
stlluent of sand and naks, t>huspliorus, as usetl on the 
household match, Hulfiir which tin ‘kiddles unw! to 
take (and may do for all we knem ) in ‘sulfur and 
inoJasses, ond nuingancse 

And as fire Is usid lo get the Iron out of tin Iron 
ore, so fire Is used to tuin the Inai Inlo hum 1 This It 
does by burning out the nbo\( Aameil ImpurltliM either 
In the Bessemer Converter or In tlm t U k n ncortii 
^'umace I ho Bessemer (^mvertir dc viUqied In 
li^gland by Henry BesHeiner uIhjuI iSTiT) was un eiash 
making invention In ihe steel inUuMtr> By inonv, be- 
cause of Its rc volutluDury effect cm modern induNti^, It 
Is regarded us the gTeutest of all inventions for with 
out It the x>roducllun of cheap steeV in unlimited quim 
Utlea would have laan Imrs'HHlbU It w is admlrnldi 
adapted to nil ores that were low In )ihoHphoruH con 
tent As the choicer ores iMcamt depleted the ofsn 
b«iirth fumuev of Menu na Marlin was dwcloiHHl, and 
In thiH furnace ons (hat an high In phosphorus can 
be treated succtssfulli Todm nlmut J" per cent of 
the steel Is made hj tlio BesHimcr and TT |M.r cent by 
the Ol>en Hearth method 

Steeluiuklng, us the editor recentic saw It Is highly 
Bpectacular all tlie vvu> from tlie viist ojan mine's at 
Mlasabe to the rolling of the steel Info Its tliousaiid 
and>une almiHs In the mills hut novvlu re detos it present 
such H dramatic and awe Inspiring sight us in the con 
verting mill 

The csmvertei N a barrel «hai>ed Htc'el vessel xarvlng 
from 10 to 10 fc*ct lu interUtr cUunutec, and from IZ to 
20 feet In height It Ih closed at the 
bottom and Is drawn In at the lop, 
ns shown In the Kc'ctlonul \hw on 
the ndjcdalng pagv At Us mid 
height It Is HUpjiorled on trunnions 
An air pljs' Is led In through one of 
the trunnions and continues down to 
an air chamber In the haw of the 
oooverter The Interior Im lined with 
12 to 18 Inches of refractory mutcrlai 
to rrot(?ct the steed shell from llin 
florce heat The bottom Is iiorforated 
with fn>ni l"k) to Jtk) erne half Inch 
holes, leading freun the air chamber 
to the Interior of the eonverter 

Now let us ndurn to the blast fur 
nace Here, at Intervals of every 
fou^ hours, the elaj plug which senls 
the outlet from the bottom of the 
furnace Is broken through and the 
molten Iron Ih run Into a train of 
Steel 1ndlc>M, which arc drawn bv a 
locomotive lo the ndxer a large horl 
eontal cylinder lined wltli firebrick 
which can hold 110(1 tons of inciul 
at one time The mixer Ian s])oken 
of Is part of the plant of the South 
Works, 1 hie ago of the IIIIuoIh Stes 1 
<^>mpany The objes t of the mixer N 
to form a large rcHcrvoIr from which 
tlie hot metal cun l>e drawn as re^ 
qulrvHl by the converters 

From the mixer Ihe hot metal Is 
emptied by rotating Hu mWer on Its 
axis and iKuirlng its eontents Into 
ladles for transiKirt to the esmverters 
Tbe e*onve rler Is lumc el down Into n horizontal pttsIHon 
and Q e barge' of 10 to ZT Ioiih Is fvoured In from the 
ladk The air blast Is the*n tumesl on and the converter 
swung back Into the vertical iwstllcm The nir, under 
a preweure of alK)Ut ZO 1c» ZT txmnds lo the sciuare Inch 
ts now forced up through the molten Iron In from 150 


to Z(K) sciuirute streuiiiH, and Its eix^gen coniblning with 
the curlHJU sllle^a and manganese In the Iron sets up a 
violent eximhiiHtlon, and raises the temperature of the 
mass until It reaches the stage known as the lioll The 
procs MS continues for from 10 to 15 minutes, at the close 
of which all of the impurities and pruitleall> all of the 



Section through the electrical furnace shown below 
The current passing through the three 20 inch elec 
trodes and the metal charge raises the temperature 
to as high as from 2850 to 3000 degrees 

carlM>n have lies'll hurned out and <*nh pure Iron 
remalnH 

The oxvgcn of tlie air first Iuiiuk avvav the Milica 
and irmngumst' and linall> the earUnv 5 be c.olor and 
chnHlt> of the tlana IsMiilng from the mouHi of Ha con 
verier deaily Indicate to the Kkllkd o}k nit<ir what Im 
going on Inhldc As the Milica and carlion hegin to lium 
on orange-jclb^w Unme, edged with blvit, streams from 


Ihe no3e of the veRsel Then as the carbon begins to 
burn there Is a clmnge to o bright flickering fianie which 
rushes violently forth accompanied with great streams 
of sparks 'I'lien the flame dies down. The process 
luMtM only from 10 to 15 minutes, but the fierce com- 
bustion raises the temperature of the ineta! In that 


short time fiotn ZOOO degrees to us high as 3000 degrees. 

’VVe have spoken of the spectacular effect afforded 
by a converter mill in full blast The agitation of the 
molten iriUMS us the air muMhe^ tiirough it, produces 
a dull rcverlveratlon, whlcli uilngleM its deep note with 
the Nteady roar of tho hot and hrllUantly colored gases, 
as they pour from the mouth of the converter Kvery 
now luid again small puHkIea of white-hot metal are 
thrown high into the air and full In a thick rain of 
brilliant eoruMtuHons to the ground A good Impres- 
Hlon of these effw Ih can be gained from the colored 
cover of oup April Ihnuo which shows a converter in 
full blUMt 

But Hie mere burning out ctf the undesirable elements 
does not give um steel for what we have left In the con 
verier Im morelv an unadulterated and “characterless** 
Iron Tl muMt now be t hanged Into steel b3 xmttlng 
luick Into it, with great exuctnesa, a certain amount of 
carlion, mangunetti, idlha or other Hubstunces to pro- 
duce the kind of stetl rcrMiulrtal Accordingly after the 
converter is turned ovei and before Its contents are 
IK)iired into a ladle, a carefully wctglied amount of 
thcMO HulHtances In the form, \H us say c>f splegelelsen, 
iM Introduced In molten form Into the converter, to 
give the miiul) amount of manganese, silica and carbon 
required m the ftnlshed steel 
The ladle Is now lifted and u train of cast Iron Ingot 
nioldM with two or three melds to the truck, 1* drawn 
lieneatli the “inuirlng stand, and tlie Mtc}c! Is run Into 
tlie iuoIcIh through a nu/rte In the base of Hie ladle 
T he. Bchsc mer conv erlt p lias lieen replaced very 
larged V b> the bank o|ien hearth fumac t which U 
capable* of handling satisfue ten lly iron made from In- 
ferior gnulGN of ore ceinlululng large percentages of 
phoMiilioruM The Be>Mseuui exmverter does Us work 
upon till metal In fnan 10 to 15 minutes, whereas the 
ojien hearth reMiulres from seven to IZ hours Speaking 
broadly the oiieu liearth prencss i»ermltM the metul 
Uirglsi to keep In closer teauh with the reactions that 
are going em within the furnace and, by Hklllful treat 
nuni he I*' able to hvs nre with accuraev the exact 
amounts of (urUin, mangnnc'se etc necessary to give 
him the Kteel whleh he wishes lo produc*© 

I'xcelbnt as tlie eqw n hearth furnace process Is, the 
stcH 1 maker has aimed to get even liotter results by 
using Hie electile are hm bis source of heat In Hie fur 
nae}© Much cxjierUmntal work has been done and out 
of HiIh has cxime the Ileroult elec 
trie furnace, of whleh we ahow a 
pbotograph and c tomh Hecthin on thiM 
page The IlUnols Steel Company 
have been verv accurate and success 
fu! in the development and use of 
electric refining and tho two 25-ton 
furnaces shown In our photograph 
are among the largest and most suc- 
cesHful In exiMlence The United 
Staten Steel Coriwratlon lias four of 
those ZTj-ton eleedrU furnaces, and the 
CoriKiratlon built two 40-ton Heroult 
electric fui nac c'm for the United States 
Navv wlilch operated very sucoess- 
fuMv during the war at the U 8 N 
(ininance Plant at So Charleston, 
W Va 

Tho fornaoe 16 feet In diameter, 
has a plate steel shell one Inch In 
thickness Tho iKittom Is carried on 
toothed roc kers and tracks, on which 
the furnnex^ Is tilted to empty its cx>n 
tents The largo wh(*e1s shown are 
geared to a 140-horsepower motor, 
which tilts the furnace, by means of 
a connecting rod The furnace Is 
lined with thrt'e dlflferent taaterlals, 
first 4lii inches of flre-brkk, next to 
that a lining of magnealto brick 9 to 
1846 Inc^hes in thlclimeas and above 
the last named U spread about 18 
Inches of dead burned magnesite. 
The dome-shaped roof, 12 Inches 
thick, is of silica brick 
In the roof are three equally 
spaced openings for the elei'trodea, 20 Inches Id diam- 
eter, which are formed of amoTphoos cafrboD^ They 
are carried hy horizontal arms that projict over the 
furnace from heavy, vertically movin# rod*. Heavy 
copper cables and copper bars carry the current from 
{Continwtd on pa/fe dfffl) 
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To the left is a 25-ton electric furnace, to the right a ladle is discharging molten Iron 
into the furnace for treatment 
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When, Where, Why? 

How Connecticut Gathers the Data of Her Automobile Accidents, and the Use She Makes Thereof 


CK conNldorution of the automobile trultlc 
problem buH been centered, to date, ui>un 
the queatlon of uniformity of law Hut 
this is far from the whole story In the 
end, the truffle probleiii )h entirely a mat 
ter of accident prevention for If there 
were no accidents we should he unei»n»clous of any 
problem Now uniform Iu>^h would Ik* (»f ijreat vulue 
In prevcntlnfc accidents, but the ntcUlenlH that octur 
arc of hu< h vurloiw sorts and urlw* from such various 
cuu«“H, that neither this nor unv other single measure, 
Imwever desirable and lmi>ortant will pre\ent them all 
In view of tills coraplerity the first step In uoc Ideal pre 
\entlon Is to come to a thorongli undi^Htundlng of the 
ways in which the clrcuniKtunces tmd(.r which and the 
reasons why accidents occur 
If we are thus to attempt the collection of data re- 
gardlng iictldents, we must get U, In the Aral instaTU*e 
from the people to whom the accidents happen In 
most caaes, one or more of the partU*« to an accident 
has a motive for the suppresHlon of fatts. 

Hence It is obvious tlmt we can get at the 
facts only und* r the authority of the law 
thniUgU agencies establlnhed bv the law, 
and with the distinct backing of the law 
Heverting for the moment to the unl 
formlty theme, we And that our Re\erul 
State codes show the widest divergence In 
the extent to which and tho way In which 
they provide fur ofllclul cxuinlnatlon of 
accidents Of a handful of motor law 
pamphlets which we select mainly on the 
ground of the easy acceHSibillty of their 
contentfti those of New llanuwhlre and 
Minnesota appear to make no demands 
upon the lairtles to an Hitldeni Idaho 
Maryland, South Carolina NebmaUa and 
OaUfomia rwpilre only the giving of any 
neemary assistance to tiu ollur fellow 
plot the PX( honge of numbers namcH ad 
dreeftea, etc Oregon demands that tho 
recipient of such Information make a 
written memorandum of It— a useful Idea, 

Washington is unusually expIlcU In for 
bidding either party to move from the »|X)t 
before establishing his idenaty 
Numerous atatea go further than this 
To the reQUlrement of IdentlAt atlon Kan 
SM adds the demand that, ''in case of 
death or serious Injury,* resulting from 
the accident report shall be made to the 
nearest police or peace ofllcer but one 
wonders where ones responsibility for 
knowledge that “serlouw injury' Iiuh lieim 
Inflicted begins and one wonders also how 
to interpret Die provision that the jierwm 
"causing" the accident do the leiwrtlng 
Utah's law Is much clearer, making If ob- 
ligatory ui»on all the drivers Involved to 
report, In all rases resulting In i>erstmal 
Injury of any non New York makes the 
same demand, in very precise lunguagt*, 
of all those Involved in an accident that results In per 
sonal Injury or damagi to a vihhle Illinois attempts 
the same thing Hut where New York evplhltly re- 
quires the exchange of IdenUtUntlons in addition to the 
report ininola neeniH to give one the option between 
telling the other driver and telling the iMdIce Massa 
Uiueetts, Rhode Island und Oonnetthut have HUbstati 
tially Identical lows which carry the examination of 
accidents by offlclul action to Its climax We quote 
the statute of the Nutmeg state 
"The operator, whether nsldent or nonresident, of 
any motor >ehlcle Involved In an accident resulting In 
perstmul Injury or damage to profterti to an apparent 
extent In excess of ten dollars within twentv four 
hours thereafter, shall make a written report of the 
cln umstnnoes thereof to the Commissioner of Motor 
Vehicles and shall supplement such report by a detailed 
statement, under onth on blanks to be provided by 
the CommlHsloner, wbh h sbnll be us nearh neourate ns 
may be ascertained and shall state tho time place and 
cause of such accident the Injuries oc cuslomnl thereby 
and such further facts ns tlin CommlHslonpr may re- 
quire The Commissioner inav make smh Investigation 
of such nevident as shall seem to him advisable and for 
such purpose he may require thi usBistance of the state 
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IHillce Tlie Uirantissloner shall lake such action ua 
may be necessary to enforce a strict compUonc'e with 
the provisions of this section." This statute would be 
Improved hy a stieclflc requirement that cmch driver 
estubllHh hlH ideiitlly with the other, and a really skill 
ful punctuator could distribute the esmnnas in such a 
way as not to value i>ersoDul Injurlc^s at ten dollars, up, 
but In (he large ratlier than in mich detail suggestion 
for betterment giH s by default. 

The necc*Kslty and the utility of such close ofllclal 
pursuit of those Involved In a motor accident will not 
often lie quest lontsl If the practice wore attacked, 
liowever, no lietter means of lupponlng It would be 
uvulbible than a thorough examination of the entire 
procedure In Connecticut — a survey of Just how the 
CoiiimlHsloner collects thc*fle accident data and of Just 
whut he does with the Information after he gets U 

If you have an acMildent while driving In Connecticut, 
the law (Nmtempintea that you will so rejNjrt to the 
Oominittsloner, and by return mail you get a blonk to 


All out If you don’t refsirt, the otlier party to the 
smash probobly will, and then your goose is cooked 
For it takes two reixirts to cxmiplete tlie Commissioner’s 
file <in pu accident, and If the second Ian t forthcoming, 
he goes out and gets It I The polite and the cmsual 
witnesses afford EUiother means of checking up, and 
one of the young ladlew in the Commlasloner’s office 
clips a large number of accidents from the papers of 
the State, and every once In so often a failure to report 
Is uncovered in this way The probabllltlGK of your 
gittlng away without reporting, In the end, are very 
slight und of course a late report or a reluctant one 
Is a bad one upon which to rest your defuse, not to 
«uy a word about the fine 
When vou get vour blank, you are confronted with s 
regular income-tax return proposition Under the head 
of general Information you are asked for the comidete 
address and exact location of the accident You are 
asked to choose between lee, wet, good, snow, rough, 
mud and sand as cbaracterlslng the condition of the 
tond surface nt the time, between straight, curve, up- 
hill downhill and 1nterse<Don as describing the 
of the road , nnd between clear, rain, onow and fog as 
describing the weather You are asked the date and 
I he hour and you are given the choice between trolley, 


railroad train, team bicycle, pedeatrlon, fence, tele- 
graph pole, road obstruction or another automobile an 
the thing with which you got tangled up. 

Next, about your own car Name, age, sex, address, 
number and date of operator's license, and did you 
have it with you? If under Instractlon, give these de- 
tails about the Ucenaed oi)erHtor who was with you. 
How many years have you held Odmectlcnt llc^seT 
Did you operate car as owner, or as employee or fHend 
of owner? How long have you operated this particular 
car, and when did you last test Its brakes? Were you 
operating fur biro, business, or pleasure? Give tegls- 
tration number, make, type und year of car, with own- 
er’s name and address. State condition of brakes and 
horn, make of lens, and character of lumps (electric, 
gas or oil) Estimate tho extent of damage to the 
vehicle, and describe said damage. 

You are not expected to know quite so much about 
the other fellow’s car Name, sex, Ucense number and 
address of otierator name of owner, make, type and 
roglstraUon number, condition of brakes 
so far as you know, appraisal and de- 
scription of the damage to It Then you 
are given n place to tell who was hurt, 
and how, and to estimate and describe 
property damage other than to the ve- 
hicle If a third vehicle was Involved, 
there Is space to tell about It, too 
Tlien there Is a place to give the name 
and rank of any police officer present at 
the scene, to state who was arrested or 
summoned (the ordinary police Jorisdlc- 
tlon over the accident Itself Is In no way 
impaired hy the r/ominl«slaner s Investi- 
gating powers), and to record the names 
und addresses of the witnesses. The text 
of the blank duly imprenj^ps uism you the 
necessity of getting a complete collection 
of IhcHe names. 

hlnally you are asked to Indulge in 
literary coroiinsitloa to the extent of not 
more than ten lines, giving the clrcum 
stances surrounding the accident— "state 
when you tirst realized that an accident 
would happ«i and give In detail how It 
happeneiS and what occurred after It” 
Six clmrocterlstlc road lay-outs are print 
ed In outlined diagram— a straight stretch, 
II curve a square cross mads on oblique 
one, an offset square one, and a Y fork , 
und on one of these, or on e fresh one 
made to order if none of them applies, you 
are invited to diagram the accident, using 
conventional symbols for a car or truck, 
a team, a motor- or foot-bicycle and a 
liedestrlun, and Indicating direction of 
travel Then you sign, swear, and mall 
It to Hartford 

Now It is obvious that from the view- 
point of fixing civil and criminal liability 
for this particular accident, there i$ a 
Wg advantage in thus gotUng a statement 
of facts upon onhiul record But from the viewpoint 
of the GommtssloDer*s office, such advantages, large* as 
they are, are quite secondary The thing that makae 
this reporting of accidents valuable Is the complete 
statistical record which It affords of the accidents that 
disfigure Omnecdcut’s highways In the course of the 
month or the year This record toms in several direc- 
tions, and we must follow it a short distance In each 
of these directions If we are to understand the valut 
of the reporting system In prei^tiny accidents. 

For one thing , yon will recall that the parties to an 
aixddmt must report the years In which their machines 
were manufactured As a result of this, Oemuntasimier 
Btocckel Is able to state /ntegorlcaliy that old automo- 
biles are more frequently Involved In accidents than 
new ones, and the older, the more frequently This 
at once suggests that the new driver Is not respmkslhle 
for BO large a proportion of our aatomoblng woes as ws 
have ordinarily supposed , and that we may go too fhr 
in harassttig bint In his efforts to Isom. Mors important 
than that, It suggests to OOmmiaatoner Stoebkel that he 
wlH aitlmately have to ask authority from his legisla- 
ture to Inspect cars, and to rale off the roads thosa 
whidi sre tii. such condltton at to jeopardise other 
(COslifined <m papa dtfd) 




Thf nutnb«ri thit reprewnt the RocLdenbi ocoiurlna nt noh point are on plni those up to five 
having triAngiilAr hwds end thoee beyond sqaare bm<U plain round head* whom Independently, 
fnUl aocidvnta Simitar mapi are kept for all the large oltlee of the State 

A year’s (1923) traffic accidents in New Haven, as tabbed Id the ofike of the 
Commissioner of Motor \ehlcles for the State 
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Our Abrams Investigation — ^VIII 

The Report of a Test on Localization of Abscessed Teeth Through Handwriting 

By 4uHHn C Le^tarl)i>itra 

Serretjiry to the SCILstihc Am^iuian AbtitniH Iii^<*wtlifMtjun CouimitU'e 


m ' "INK of tlio mum nnis nlurtlln;, thiiins mmie 
for Ilio wwiiIIinI (hviroiilt toflmlttm In 
tlu. iibllU\ to lotull/e <llNe«N<d ( ondl 
tloDK 'llmt In to sin u drop of 

blood or t ton a n^MHlnun of liantht i UIdk 
’ flu skllbd tUntronlc dlaioioHiU bin nboulil 

Ik. ubio to tHl not onb tlie (hii'M of tin pat but n run 
down eondlllon, but rIku tht point In hist anaiomy 
that Is «fr4‘<ted Thus if Is lo no imanH 
uncommon f<»r un iloftninb dliptnoslH to 
Intlude Honm Ktatdiiint as to tin bsHit 
juitbm of a putbolof'ii al (ondlthui tliere 
mp> be a hi «s I fit rt ft rente to a ctrlaln 
iibsoesw d toiitb un Infts ted tonsil n 
csrtnln nimerous prowtb, a H|H)ttetl 
Iiin^r a amrktHl NvphilltJt oijiiirtak at a 
detinlle spot on tbe skin and so tm 
Maiiv are the storlt s told of wonderful 
Incalliintlon of various dismasts b\ im ans 

of blood and banilwrlllnic sfKt ina ns 
and If tinylliinf; ]j U A plates more 
rtllniuv on Its abnit\ to l(Ma)i/i tlmn It 
tlot^ In tbe hl^h meurao flaimtsl foi 
Its j,eniral dbiimosls 

Here apRn It luMomes noLsssaiv for 
Ibo Silentlflc Amerltan Abranis ln\«stl 
nation (><mtiMlit(s to M*tk Mrst liand 
pioof as tbt reNuU of tesK \V»n \m 
to take Ibe testimonials of h U A at 
tiielr fact laiae, we sboulil ia <«bnte<J to udtnlt the 
tondeninatory Htatenienta of tbosi who have alreudj 
inveslijsated etrlain plmsts of elei troah work Olni 
oun1j» It would not be fair nor s^bntllhalh (orrttt to 
adiall one side of the e\ld«n<-e without adtalllln^ the 
otli* r Time and a^aln we lmv< Ikhii asked b\ I U A 
tu urn pt tbelr evlddiu at IIn fiui valai and time and 
Jifealn we have ofTi red to piiblNh tlicir 
Hide of tiK Htorv on tlu (omlltion ilud 
each and t veri bit of tlulr ivhUnce 1 h 
HU bjcctcd to proiier examination and 
tliat we tH> perialtttd to pulillsli tvldtnci. 

HUppIled b> parties who bavi Inusil 
and who an now qult» obvioush 
aafut^onlMtlc to the profciesN of L It A 
\nd HO wt arrivt omc iimn at tlu ion 
(biHion Ibut tlu 1« st evidilKi Is tbit 
which this impartial toiimilltee < an 
Katlur through Its own elTortH and ovei 
which it has alisolatc Hibntltlt (onliol 
HO UH to have ItH flndlnj,s luisul on toM 
facts rather than mere laarsuj and 
hlKliIy csilond dalms 
So in the nialter of locali/atlon we 
have s^iu^ht a test with a coiiiiHtent 
elcM trunk worker an K U A worker 
if possible but at an> latc uiomiHpni 
‘elH Ironist ’ lt\ now It Bboaid 1 h (Uai to ibosi who 
liuve followed the p?ot,r(Ns <»f this InvesiJf^idioii tJmt 
wlille there are genunle 10 R A workers and imn 
K It A workers the tcslinhim Ih unifonniv based on 
tlie same l>roud principles cninulated bv tbe late l>r 
Albert Abnuns of San Franflwo, tia founder of the 
hlectninlc Iteaitlons of Aliraius scIkhiI of nuMlliine 
known UH 10 R A for the &akc of brevity Whatever 
may l»e the Iratielilug' motive the fact remains that 
umn\ of Ihoso who have taken tbe autburl/ed R A 
course of Instruction and who have starb d out with 
nuthorlKPd h R A enulpmetit, have In hIiou onbr K»ne 
about dt vising their own variation of the rimuIUmI 
electronic diagnosing and treating (siulpimnt AlwajR 
of i^uurse, the claim Is made that IxuaiiHe the desire 
to place elcjctronlL technlipie on a more sclentltb and 
MtQbte basis this particular dintor to whom \ou happen 
to be speaking has spent vast huuih of monev and vast 
funds of brain tsiwer to the end of evolving this par 
tlcular kind of aiviiurntuR (X course Abrams is given 
full credit for the basic dlscciverles — the radlcmctlve 
propertle* of blood the human rea< tlons In the nhtlo- 
tnen, which are dete<tp<l h\ furcusslng f<^llng^ or rub 
blng the abdomen with a glass or vulcanite rod the 
different dlaonse wavelengtlis or rates starting with 
the famone of pickle fame the treatment of elec 
tronic dlHease findings bv means of similar waves or 
rates, working on the homeoimthic theory that like 
cures like Aiwa vs - nlwavs plense reniendier In the 
future — Ahroms Is the foundation on which tho elec 


iroiib (N|ul|>auiil In bs'^i d 1*IjT — Vbiaiii'' w* art as 
bUimI wasirtidt lit I a keel m( h ntilb tr daing Jiu< 
b( Wits a gruit di^K-tnr tait whtn la m idi Hm S4 siiirt 
ling i( nt Itb <I1 m (t\( ru s Ii4 ilid iioi bn^i ilo m44^sur^ 
but till training to woik them out to tin miisKurv 
ImllNlasI sijiti of the pn s« nt proilucts wlibh \nii iirc 
nitw Im holding I >u st ptodUits an sibntlfii ill\ < or 
rtHl lliiv woik with till utmost piulsion iluv aii 
a vast htiftroveiiunt ovir tin ermh 
Ahranis apparatus su we an told 

Thin an todav sonu llftv bniiids of 
eUsIronb nialpnuril isbh fri m tlu 
simon imu Vlirams njdminlus Hie 
gdiuliu I U A men usink gcnuUti 
F R \ niulpna nt will till von ihat 
ail otiii r iiraiuN of pcpdpmuit ati to ia 
takin with 1 grain of salt 1 la gmuim 
apparatus nf \branis has manv siirits 
loi ki d up in Its adndttidlv < nidi « 
and till M fore works when otlais full 
An\ list whl<h this roimultbi uniN r 
tiiki s with a non F R A man usln;^ 
non! I{ \ apparatus is ImiuKlIatih 
npudliiUd bv tin dvul In tlu'-wooi 1 R 
A men lake the otiu r sbb of (be pti 
tun Ibi non F U V nun using non 
I'j U \ is|ul)inunt will it 11 von that Ibi 
ginului 1 R V work! IS an relativth 
cnult and ire wurking with boiKles>l\ 
liiaKuratc appaiatus Tin n f</Pe, anv t< sf ttmdc with 
ugtmilnel R A woiki r using genuine 1 R A eipilp 
mint Is Imnudbittlv itpmllaKd bv tbe mm 1 U A 
group Vnd to make tlu matter still niori humorous — 
If tlu ic can h< an\ humor in Ibis huge move nient whbli 
has (nrolUnl upwnids of tour thousand dtw tors thnujgb 
out tbe loiinirv — anv 1 U A vvorktr wim submits to 


an ollli lal test Is Inumiilattlv disowiiiHl on tlu* various 
grounds (bat to js Im oiapelcnt that la is iio( using 
the very lutt*st Itibnlqm tbit tils iiuilpniint Is of an 
aiuUnt vlntWM fjininl lor Its Inimunuv and so on 
-Vnd so It goes 

An Invistlkiiloi soon In gins to vondir wlietlur It Is 
(MisHlble to get togetlui a Mtdilui FRA workt r 
equlpiied with a gcnulnt aiiuratHv 
rjilbraltsJ K R \ ontllt working 
with a genuine subjm i or rc*amnr 
I)ro\ldu1 with siHflriuus of blood or 
handwriting vvbbb ba\< not Imn 
tainted soninbow and with gintrulh 
favoiabb conditions muIi ns u non 
antagonistic frana of mind on tlie 
part of flu Investigators so as not to 
ujxset the d< Heat* rt actions 

However all that imiv lu the fact 
remains that the teshnbim Is tilwnjs 
the HHiae The basic pilndples are 
tbe panic The rem lions on which 
the entire electronic Ptnuture rests 
are the same Quoting fnan n letter 
from I>r Tenn dii I’IcskIm hi»ad of tbe (’hbagn ( ollcgi 
of Rlectnmlc Medicine and one of tbe loading 1 It \ 
workers “You are of lourse aware of the fail thit the 
type of apparntus ii ukes mightv little dlfTonmc In 
proving the existence of tbe essential pbenonieiion 
SOt here we cTin put down on record ome and for all 
that DO matter whnt ijarlbiilnr brand of apparatus I« 


imploMd in aiu <>f oar iinIk now or in the future the 
eBM»nrIal phinoaumui Im in vertbek^ss under test Just «« 
Him li us If v\( VM ri working with ii m nulne FRA. 
out 111 

It i|i(Kars tlial tin non I R \ xrouii have l>een 
taking kcM a (blight In tIa fait that so far wt have) 
riKS ivHii nil tanglbb loojMiatlon from the. geJiulno 
1 R \ lamp Imbs^il tlu non I U A group of late 
iuiM put forth (bi chtiiii that the rcitKon whv no csiu 
(IumIvi ] U A di nionstrathms wen fortlusaiilng was 
Iks him tbe F R A apparauis wum dilistlve In fair 
iuks (u 1 R A ht 11 be said lure that tvc-rv dtinun 
Htration we have wltnc^slKl with the use of non Fj U A 
a]>piiratiiN, no matte r bow e Inlxirate that aiijiunitus luuv 
be has fjillid (o provi ihi vallUltv of the basic claiiiiH 
\II the (hstionic workers are preffi ninth In the same 
iMHit so fur as tlulr abllKv to prove anvtblng Is con 
lemid — at It list up till this writing 

Ml of widili Is rdlur o(T tbe main truck of thlH 
pailbiilat iipoit on the progrc*ss of our Abrums Inves 
ligation However 11 Is ipiilc IWSe^ssarv lo settle at 
tills time f IiIn ipu ^\U n of geniilni md indejiendent 
ckstronk workers and Ifulr apparatus 

Snim linu ago a will knowTi gmlleman in Uih Ango- 
Its who has itilun a Ki'on Inti riMt in tin Abrums eon 
trovirsv Muggmfiii that wi makt n test with a dcstor 
coniUHtMl with a riulflc t o ist e In Ironic luboralorv 
r(»r till (uirposi of ti sling tlu leinarkabb arturaej of 
eleetnmb loiall/allon llirmigb fids gentlemans kind 
ollhts ue Kulmilltid two sjxelmens of handwriting hh 
dircNleit these s]M(lTiuns rt |)n‘M*nilng two denial taseg 
with 1 h arlv tb tlni d absi e nm d toe Ih I he elect mnje 
woikei was loidentllv tlu nbsci ssi d tis t h bv iiieans of 
till Immlwrlllng s|>e<liiunH Vnd so wc have the. cltv- 
Ironist s n|M*rl of Ids findings as well as the reisirl of 
Du dinilsr I'^r MItiluMoftlu Hronx who i o nperiited 
wlDi us In rbi sik*c*tIon and prcpeirn 
I loll of tlu ease's for the elfs tronic 
ixamln ition 

I lu Hist paibnt w ih our ease A 
lb caiiti to (lu i]i iiDhi N ofllic with 
1 liadlv inriKltd UMitb Orthodox 
denial I \amination diMilosed an in 
fcstlori tromul ihi up(M r right Hcv-ond 
l)l( iispld It inav h* iiuntioned here 
t htif this tiHiIli Is 1 he one Immedi 
iitelv aluail of llu right dth 

vein niobir Riftiimi to tlu lu isun 
liimvlng nuliogniph will ilmrlv Indl 
lati till inbstid aiei wiililn the 
clifje Ihi lli.)d iiMii within tbe 
arrow lu ad lonbd In on tlu mgrav 
Ing for referiniK puijm^m-s shows the 
disi ased tool of tlu tooth 

Till seiond patimt was oar ease 
r who also niioriid to thi dental 
otflii with a biullv Mwollin fiu i dm to an Infested 

tooth Drthodov ebnta) cvamindlon dlsclosesl Infcx 
lions In tlu riglil unlial and upiier left Intirul 

li I III III! lufes lion of the latter be Ing di'ep-seated 

and lUMs'.liatliig i oiisiih r ibh inntnuiit uiul drainage 
I 111 chill in tlu ladbiLiaiii of (Ids patiial shows the 
infiitid arm ifler tlu ivtnullon of the uppi r left 
lati i d toot h 

lb ju ( Jn iKhh (he sc casis we had 
c li II Iv di lim (I iibstH SSI d londltbms, 
w hh li w I n Htillu li ativ dove Io|)cd to 

111 ike Du III Idinllfiabb lavond the 

shadow of a doubi b\ anv means 

whiib lav ilidm to rveji a morIt*st dP- 
grea of aidiriuv \Vi wire issurcd 
Ih fon hand that llu ilitlronk worker 
In this { 1 st I will as bis olevtponle 
lnlHiralor> st on d i rv high In lids 
kind of work tunic we liKikcMl for 
ward to a cliancut smeess in both 
till SI cast's If iliiironU locnltzuHon 

was lo la. t iKin serlcmsh 

In dm (ourse vvi rnelvi'd a letti r 
from the Livs Angtlos genlbman stating In part ‘I 
am lunwith enclosing iiuniorindum of tb* two tivth 
w bit h I>r - - thinks hi 1ms ha ated ns licing 
absi'ewscHl acisirdlng to tin bundwrhlng vnii have wnt 
on to me I>r — - — ■ — miidi Hils diagnosis with a 
maildno cnnsirncted i'mimcIDU for himself and ho 
(fVniffnMPd c>« puy/c ffi/) 



Radiograph of infected 
teeth of our caoe B, after 
extraction of a tooth 


D oes a drop of blood geve off emanations by winch it ts possible to diagnose 
the donors state of health^ Can the same thing be done with a specimen 
of /lODcfjprtbngP h i( possible to carry out the most accurate of diag- 
nostic woif( with a collection of pscudo-electrtcal apparatus of the crudest l^tnd 
together with a blood speumen and a human detector or reagent P Is it trm 
that numerous cases given up as hopdtss by orthodox physicians have been cured 
With a machine known as the oscdloctasU which is claimed lo give off some foim 
of energy that cannot be detected by normal physical or electrical means ? These 
are some phases of the Electionic Reactions of Abrams technique which the 
Scientific American set out to investigate Reports on the progress of this 
mves/tga/fon have appeared in evety issue of this foumal beginning with the Octo- 
ber, 1923 Msue The reader is refened to the back numbers in order that the pres- 
ent report can be clearly understood — The EDITOR 



Radiograph of infected teeth 
of our case A 
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TT MKtlon aproM the (cniln JiR radUU iurface ( quurtifr 
■awed or eUire-Rntln ^ T(t surface UmKpntlsI or parallel to 
the annual rlnim ( nat^uniln ) MH medullary rays. V vea- 
mU / wood (Ibcrti ^ sM aprlnifWiiud and surmnerwood 
portluna of the rinir P piU. S( lemtlnKi at lunsitudinal 
Junctluna uf vpmhIs 

FiR 1 HiRhly maRnified vi«w of a block of hard- 
wiKid, showinR its cellular structure, front a drawln^c 
by the autlwr based upon actual inicro-AectionR 

jOH S pulnllnR iRtualU pres* rvr 

D Aml if HO how f 1lu (lUPHilon Is not so 
Hlinph us It HtMins Ask tlic tlnilH r puth 
olojjiHt, anil llip unswiT Is that tlitri U 
nothing In onUnarv r*alnt which Is intiwm 
ouM to funti iiiid till reforo it does not 


Does Paint Preserve wood ? 

A Conflict Between Theory and Practice, and How It Is 

Explained Away 

By H D Tiemann 

Dn Kiln Expert U S Forast Pruducta Laboratory HadJaon Wia. 


drlopi will need explanation Pi*rhapH the mosL Impor- 
limt of those is tiu iHH.uIiur proi>en8lu of wood to 
bociiiue “sot or tixed in the itosttUm uiid diincnsloiis 
In wldili It Ik luld while It dries White wot, and 
(Leulurl> when warm It la Hoiuowhut plastic and may 
Ik? dlstorliHl to a certain extent hy aiiplled forces If 
the forc*OK arc applied contlnuoubl} during the dolUR, 
the w(K>d will harden and retitln the dlntorUon even 
after the fori oh are reiuet\e*el 
lids slatonunt ui>plles not only to the [ilece as a 
wliole but also and more eaiKX tally to the Intemnl 
Htruotiin SupiMme n piece of wood which has been 
thorouKlUj molKtcncd Is pre\i.n(ed b\ framing or brae 
Ing from shrlnklut until It is dry H will I)ecoine set 
In Uk expanded londltUm and will remain enlarged 
after the hrui ing Iuin been remoeenl The Internal 
ntrcHsea set up at tlu^ start seem to hii\t dlj*ftppe*nred 
entirely Hut they have only beyronio launi, us it were 
and If the wood Is rvuiolstened thev will ukuln rvappear 
In full force and effpct bor exuntiile If a piece of 
lientwiHid lie remolsttnoil It will tend to straighten out, 
puiihularlv if heated The hardening process Is thus 
qulu u dllTtrtnl thing from the hurdmlng of cement 
where the Htresses d<i not thus Imsoou latent, and it 
shmild not be tbovikht of In the annu way 

The uotunl Intirnul iiHHlianUiu <if wood behavior un 
dot molHtnro ihanj,eH Is unlm4)\vn but in order to ph 
tore what will ock ur in wood imd* r given cireuiii 
siamxs the following analogy may lulp Imagine a 
honey (iutih In whUh the cell walls are <*oiiiiK)He‘<I of o 
Hulwtnncc which Is piasllc and Hoinewhat elHsUc like 
nih!>er when wet hnt loses these iiroiHrilts when dry 
hardening In whatever shape It Is held while lirylng 
h urtheiniore, siipiiose that the fluhstaiiie Itself swells 


may be pnaluced by atretcklnK the block originally 

Now, to come closer to tJte main |)olnt, let us suppose 
that we start with a dry block of this honeycomb and 
clump it In su<h a way that It is Impossiblo for It to 
swell (just like honeyctmih In its square wooden 
frame), but that we exert no external compressive 
force uiwn It other than the rtaUtnnce to Its own 
KweltlnK Now let It be molstenetl, and what will hap- 
pen? The e'en walls wtU swell but us the block as h 
whole 4 annot expand, the walls of the cells will crumple, 
distorting the form of the cuvltles If now the sub- 
stume lie dried it will harden In the new crumpled 
stuipe the stresses bee*oudnK latent exactly an In the 
other case The cell wall sulistanec will then shrink 
us before and the whole block will pull away from tbe 
box, and It will now occupy a smaller space than It did 
originally before It was moistened Uptm reiuoLstenlug 
in a free i*ondirion the crumpled walls will resume their 
elasticity and lend to return to their original shapes 
Fig 1, whlcli Is a drawing of a grain of hardwood 
sawdust highly magnified, shows that our honeyeomb 
analogy for wmal structure Is not so very far frtmi 
actuality 

Coming now to the actual drying of a piece of wood, 
the aeqmme Is this 

The outer Hurface drying first, tends to sliiink but 
1 h prevented from doing so by tlie moist Interior Stress 
Is set up, the outside in tinslon the Insldo in compris- 
slon The outside Uien becomts set ( casehardefled ) 
In Its e\i>unded condition, uh explaineil In the luialogy 
As soon ns the free water has all evaporated from the 
cavities of the interior cells ( ‘fiber saturation iKiInt 
passed), the inside of the block tends to shrink but Is 
In turn hlndei-cd from doing so by the expanded set 


p^e^ent denn by uii\ anrNpih adbm 
Ho fur as known decay otdirs and (un 
only nisur tbrougli the a<ri<in of fimgl 
He will say furtlieriuort that pnlni may 
even Induct rapid detav by keeping ihe 
wood daiiijr on tliu Inside rttiinllng its 
rapid drying wlun pluetd la ti situation 
wliere It fnsiiientlv 1 h sulijitt lo wilting 
— In otlur worrls Intmdudug a fiutor of 
lag In Hie wet dry (vde 

The wtKHl te( hn(d(»gtst inonover will 
tell you that pulnr tloes not prevent the 

ubwirptlon of nioNture from th< air ti o * i. i i i a i ^ a i. 

Wldlc unc]uubte(1l\ h rnturdunt It ilocs * ‘ff *• Swtion of • two inch walnut plank cut Into pron«» to allow the 
not a( t »N a inol«luro priHif nouI and atrtsaoa which occur Intomally durinx drying 



exterior Ihe stnsses are therefore re- 
verses), the Inside now l>elng in tension 
As drying phshn^Im still further tho Inside 
t>ecomt*8 ser’ In an evpondtd condition 
whhh, owing to a slight yielding of tho 
exterior will be of a k*sH degree tlmn the 
set of the hitter or else the tension will 
become so great that the fillers will urtn 
ally pull apart cuuslug what la commonly 
d(*fiignated ns “honeycombing” or “hollow 
liomlng 

These stresnes are easily proved by cut 
ting a (rosH-sectlon from a dried block 
and slicing It Into pnmgs like a fork 'Die 
unbalanced slresses cause the prongs to 


nothing but Jierna tlcnllv staling up iht 
wood will prevent Uh ulllmattly absorbing moisture if 
txposed to n dump cfitnlltlnn long enough Soim furiim 
of varnish an lietter in this ns|>ett shclhn Is goml, 


and shrinks with molsturo changes Supisvse wc take 
a wet block <»f this honeycomb and compress It bv an 
external applied force The result will be that the 


curve Hie tension side being concave and 
the compression etmvex 

By an Indirect method the act condition la also easy 
to show If the section he sMivd Into prongs when 


and paratlln is better still ThnHMoutH of spar varnish tells will I>econio distorted Instead of being hexagonal only half drv and then allowed to dry slowly In the 

may iHistjKmc tho tlnal action for n mouth or two but iluv v\lll bcsHime more elliptical In outline Now let air, tbe outer prongs will shrink much less than the 

llnsef^ oil paint, even In heavy loatlngs will onlv delay the sulmtance be drletl while 
the evil a fvw weeks Onsequently ihe 'working of l>elng luld In this dlsiortwl 
wood — Its shrinkage and swilling with exposure to dry condition Tlu walls will 
and to dump air for considerable lengths of time — nt flrst stlften up and lose 
cannot Iw preventinl by painting or varnishing This tlu Ir eluHtUily so that there 

phtno/iienon Is only tts) faniHlur to tviry liousehopler is no longer any Undtney 

as well ns woodvvorker thnmgh the shrlnkagi^ and for th< cells to rc^suine iheir 

swelling of floors dttors picture fraim s and furniture hexagonal form, the stretwes 
In hpatc*d n><)mH In winter (he moisture content will thus dlsapiieurlng or Ijecaan 

drop (o four or five |h r ('ent of the dry weight and In lag latent This is an ex 

summer, with outdoor tondlllons In the house, It will phinutlon, or a fairly good 
rise to 12 or 14 jter rent or iiiuv *v»n reach 18 or -X) pltlure at least of the set- 

wlth Htlendunt stUklng of drawers and rubbing of ting ’ of vvofsl in a distorted 

dtMtrs sluqve or slw when It dries 

Now supimse you go to the builder or the practical At this stage a further Im 
man In ginerul and ask him alKuit this matter of paint iwrlant effect of drying will 
His vtrdhl hiisett on years (»f exi»erlc»noe, will of occur the same proctss will 
course 1 h tlmUpulntlug Is highly l)encfidMl In protecting \w noted when we come to 
the w»>od Hie actual phenoim na of 

Are thi tf^hnltiil im n wrong? Or uin vve sonu how wtsid The wall sulistantc It- 
reoondle tImMe ai>piirin(lv (ontlkting ideas? wlf according (»» tmr hy 

The answer lits m the Isliavior uf wtsai to the piuhesls w 111 begin to shrink 
Influenc-e of nmlMtun a miiniHr of luhavloi vvlih h Is and the result will be that 

not gemritlly uiwh rwtond All Hu stjUunenis made art (hi block as a whole will 

true and It Is Inftn-stlng to follow out Hu wnv In wiiJ< h llnolly n^mh a smnUrr slise 



paint ndtinllv does prevent or rttnrd Hu (hstnutlon thiiu It would have done had ^ ptee# in oflotuBl nlrslry oondltlon A and jB itcamcd »ad rtdriad A piwvantad frona nratb 

of wchkI W( mnd not upprn ititi palnl If-s for know no compression been apidled ina by « clamp B frw NoU the end ehecki on Zl doe to the netricUon do ewefflag (mpoMd 

Ing w(KuI better to start with (A similar hr the r«rt of th* board 

Some of the [dienomcnii wtikh taKv place whHi wtHxl result of the opi>oslte kind Fig S. Oak board showing th« rcsalt of prorentHl VweUliig whoa motgtoiiod 
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A normoJ /i and i Mjakid and icdrl^ C havliiu bwn clamped while dryintf and li frw All IhrtM? thorouKhl> dried 


4 Fxpeniiient showing how wood may become set in expanding condition 


Inner oneii, owing to their already set comlUlon This 
Is clearij shown In 4 which Is u Mention t)f a 

walnut plank treated lu the iimnner Just dew rllreiJ 
The Internal stresa which would lm\e existed had (lr\ 
Ing been wraplettnl liefore the slices wtrt uiude is a|»- 
proxlmutely ineaKured b> the force which would l)c n 
quirod to bring all the prongM to the huiiic kugth riiis 
Ih evidently umsldtrable Can jou woiidi r at a jileie 
of limdwr for cracking o|>ui or warping under sudi 
etreaaea? Y4t thU condition Is not the exi-tptlon but 
tlie general rule In fact It Is pracUcallv liiipoKKlhle 
to dry a piece of wchiU wlhout suih slPtaKos uiiurring 
to a greater or less degree If then* U douht al>out this 
In the mind of anjone let him make the test himself 
It is very easy The section should b(> cut w'hlle th< 
board Is still damp Inside as explained hImivo 

\\eurcDow able to predict whut U likely to liappen 
to u piece of wood exposed to the weather If a dr\ 
plecx? of wood Is held or claiutied In siah a wa\ tlial It 
cannot swell and It U tlun inolstcned a strong com 
prtssjou stress will lie set up by (he w'tsid itself In 
itself whUh will act in the same manner us an applied 
external force If the wood is redrlcd under this re*- 
strlctlon It will become "set in compression to such 
an extent that when It Hnully remhes Us original staits 
of driuess It will he mnaUvr than it ivan before By 
rei>eutlDg IhU proc*OH8 a piece of wood mat be made 
aiiiuUer nud smaller the mithod of reiieated wet 
ting under restri<tlon ami then reslrvlng a strli) of 
air dry buwiwood 9 11/10 Inches long tungentiull) lo 
tlie rings was cxiniprmscsl to a length of 7 7/10 Inches, 

Fig S shows a one Im li oak Isiurd from 
which Die smalkr tnd seithm was tlrst 
out off and the larger phs-e (ut In two 
One lialf of the larger piece (marked A) 
was then ehiiniied la an Irou fiaiiie ho 
tlint It could not expand tungcnllalh was 
steamed about a dnj, and was Huhse 
quently allowed lo dry again It Koon 
lieemne hioHe from the clamiis and rtnallv 
Khrank to the slrt shown in Hit photo 
graph Tlie otlier half /i, nt-elveU pre- 
(Isely the sumo treatment as 1 extspt 
that It was not lit Id in Dit tlamp while 
Mng Hti amed and was fres* to swell as 
much as It pleased Nothe also tliuL the 
ends of the piece which was not tlaini>ed 
are \er> much chtxkid This Is not an 
ncTldent hut Is dm lo the same cause 
Sines* Du wood takes on inolslun iiimh 
more rapidly at the ends Dian in Ha Jiild 
die tlte ends tend lo swell llu> are prt 
vented from so doing howevtr bs the 
iiilddli iMipthm of the hl(x*k Ihi ends art 
therefore thrown Into strong (Hunpresslve 
NtresK, Just as the clami>ed hU»ek vmis and 
when the hliak Js dried Day will In the 
< ImratterlHlic manner shrink more than 
the rest of Da block, tlius oi>enlng up in 
wide end-checks 

This Ih not im roly an interesting, lulsira 
tory experiment of pureh Bcbntlfh In 
tereat not by any means It Is one of 
tli© moHt fundamental fat ts cont-emlng 
the behavior of wood and applies* all the way from the 
lurabennon a ahantv to the finest pierce of furniture In 
the lumber kings palace, but it la not commonly under 
•tood, 

Tlie revenue of this action may also be brought about 
aa In the caaehardenlng of the outer surfae'e of wood 
llluHtrated In big 2 In Hg 4 ore shown three strlits 
of basswood all cut adjacently from an air dry flat- 


groin board The length of the strip Is tangential to 
the lings t, which Ih ten Inches long, was ret aim d 
In its nir-elrv state W and C were soaked In hot 
water, V being then clarrqted lietweeo two strips of pnr 
forated Iron All thr(»e were then thoroughly dried at 
200 degrees I uhrenhett TIu plexe C held In the 
clump during drying c<uiUI not shrink appreclubU and 
became "set' In this expanded condition In whhh It 


now reiriatus Indeflnltelv after removal of Die clamp 
and will so remain until It Is soaked again 

liui what has all this to do with point / T et us sec 
In Fig 1 Ik shown Du cross section of a will drleil 
jdece of red oak wlihli show»-d no clM*cks TIu tcntrni 
area was then wet several tlmfM with hot water care 
iKlng taken not to wet the surrounding iiortlon Uixm 
redrying, the cracks apiiearcsl as seen In Die photo 


graph Now ihese c rai ks were not produced by the 
wclDng and diylng alone bur by thi cv^wi/zrc afress 
tdumd by f/jc rtfitridton to aatUino tht subttfquetU 
Kdtitiy of Iht substomt undtr compr* Hfo(fn and further 
os ti rtdritd Kiisaicd wcUlng and drying 
(uusts an actcnluatlon of this ismilitlon It Is this 
kh nth al pna c ss w hU It c nust s t \ik>hc d surfaces of wood 
(Vctywlierc t<» crack o[teii and la^coiiie wiiitbcrcd One 
frisiucnilv observes Iis nsulis In liard- 
wcs>d window and df»(tr sills floctrluh onef 
slLtw wbhh all suhJtiU*d to leiKUted 
wctrlnu ind drvini, \n dirt cntirs the 
crackM Die ixmiprcsslon Is thereby In 
cn asi d cm h Iliac the surfac t kw( lU, 
whin It ill it s ihi o))enings bes omi wider 
and Da c me ks slrikc Jn dt>c|icr and 
dll per It will Ik observes! that at llrsi It 
Is only a ocr/mc fffttt and Is dm to the 
pHvtntloii of till swilling of the surface 
b\ the d( 0 ]>cr ]M>rtlon of the wood whhh 
has not Mt taioiia wit It Is tlu abrupt 
Lhungis In inolsiurt conkii) IhIwccji the 
suifitt iiid Du Inni r luyeis of the WckuI, 
oi IktvMin unv adjacini {suDons, which 
tn nsiionsiblt for Du conditions of sur 
fms ilusklng and suliMspient dcLc rlorn 
Hon I 

JhiliU is not pi oof against krudiial ab- 
soDUlou of molstun and Dun fore will 
not pii vf ni swilling or hhrinkugc from 
taking plan If give 11 sullli ii nl tinu whut 
It diHs do Is U» ntnrd tlu rah of ati«orj>- 
(um or Itmi o/ inotttfurt through the tur 
ftt(t Dins giving Dim for a jairtlul CHjuall* 
zalhm of ihi iiiolsturi and nductlon of 
Die inoistuiL giudlint within the ploc-e 
Paint dcrts not make \\o«>d indMinouH to 
wocal desirov lug fungi but bv prevenDng 
tlic suifiue craiks ii nmkis It harder for 
the fungi to git a foolladd and so lieljw 
to pri sc rvt the wood 
Tho csiuuU/aDon of the moisture distribution through 
out the plcii brought alHuit bv the (s)atlng of paint 
when applied to all surfjo'cs nlsct pn vents exec salve 
wniplng of the piece as a whole 

I Ig tl shows LU oak hoard width has Us oine (x»nMd 
irabiv cruikcsl In the ciulnD p^^rlhiu IhU board, a 
llushtank oivir was Hubjid to reiantexl wettings and 
dryings The Kurroiindlng isiiDon wlilili Is not iracked 
was prolectid by u isMilliig of paint and oil whereas 
Die coating had uitircly woin off Du cintral portion 
'Uie explanatbai has Us q suggested, and tlm result 
speaks for It si If 

A New Trade, the Straightener? 

A 4 ()\TbMP(Ht\IlV suggests Dmt there Is one line 
of repair work that U practiiallv untoiiehtHl so far 
ns s|K^< laliyallon Is concemesi vet Is [leiullarly adapted 
lo segregation and plating in a one- or two-man shop 
There is a mvi rending volumt of stralghtmlng to be 
done and It mn be iiiitdi to puv mue h liettir than or- 
dinurv re [udrs The st ratgliU ntug shop U badly 
ncHdisl In the aiitemioblh npiilr Inislmsw and fht niu- 
< hlnlst of nhilkv In that line will U resslved with open 
arms 1 he wear and tear of every dav running the 
une-orre e lesi h)osi ne sse s, < lean bre uks little aes Ide uls of 
driving and all Dii linpiienlugs Int ludcd under the 
name of wnxks” serve lo find the job list of the 
stnilghtcnlng shop An < \pendlfure for eeiulpmcnt that 
wiuild put In onlv the ga^ tank and pump ut u garage 
or would hut pcKirh espitp another s|>Pt laity shop, wtil 
fit up the place In first class sh i|m for straightening 
work of every conn Ivatili dis»rlpDon 



Vit* 6* The checked portion here was unpainted, and subjected to repeated wetting and drying 



Fig 5 Section of oak, showing compression checks produced hy wetting and 
redry mg a small portion 
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Exploring Within the Steel 

How Magnetic Analysis Indicates the Presence of Flaws in Rails and Beams and Hoisting Cables 


By A G Ingalb 


I r tiM [iiiiit.iiu timi Is ti litdilin htins 

MPHi tlsHuro In th( (shiu r oT n stool mil 
hul \(iu d(i not know it 1 h tlun Tlml 
mil will liitt r In lull! doun )ih ii pint of 
a railway inak and soiao cold 
w hon tilt* Htot I Is ( liltU d to int rousisl hrlt 
llentsH, ihon will In* a cotniilttt ft at tun follow ctl ix r 
luitw hv a dlHUKtruUH wittk 
Dial IliinK Iiuh haptHntsI nianv tiniest hotuus4> 
hiiH until rtsf'iUli hts*n no Hurt wav to dlsto\tr tin 
pn H( ace of tiu lilddtii tit fn ts In tin In 
terlor t»f a plt*et of sits I I In Hiiim Is 
tfut of all klntlH tif flaws ntit taili triiUH 
\erNe flKHuroH hut hIuu Im IuhIous and liaitl 
or soft Hpotw Hut a mtlhial for lllulinju 
Hitt Ii lin|H rfts tlons Iihh liooti tllstoverid 
unti nsonlK put to work and tliat inetliorl 
happllv pr I udfs tin t ntlrt out put of a 
hUh*I mill or factory 1o In Invostli^uttHi Just 
UH nipldh as It Is prodiitisl 

MufotctlL aniih sIk 1h In ^ciiLral just 
wIihI the nanit hu^msIh It tnkisudvan 
tai;^ of the \nrtous niaioieth piopcrths of 
iittsl and Iron and It pt nails <>r thf inak 
InK of iimUN uitip* detUu tloUH u^ardlnt. 
tin liishh of a ^Ivi n pits e tif inaKnifi/ 
able iiietiil than w ould at Hist Klatu » L__ 

«eeni apparent So suceettHfuIh have tluso The rod ]« t 
dtshit tlons tiillUd up w'ith the fiats that 
tlu new aielhtul of tt stint sImI has hein 
put on a working loumunlal hasis 
To Mvo a brief jH'ep Vnlti tin ntituie tif muKnetlc 
auatjNlN liefore !urnln« 1ti tin ( taiHidt nitlonH whhh 
nuturallv bail up iti tht p^|M>sitloii t»r Its methods In 
detail Dr ( \V Bun own, Iht pltints*r lii the Held of 
iiiupirlh anuljHis restuKh and ln\iiiitir t)f (In etpilp 
merit that 1 h N Inw uhimI fop the analiHlH, has said, 
Ihirt* In one and onI> tine, si 1 of raishankal <har 
attirlHllofi i‘orresi>ondlnt, to u Kl\rn stt of uuiitia tic 
eharaeterlsth H aritl tsinvtrsilv Hart Is on< and vnl> 
tine set of laatfn* th t hai at t< rlsths tsirresiMiUtlluf? to n 
Khen set of nushunWal t harm U rlstU h 

Add to thiN Ntati nu nt tlu fact Unit tnagmih atittlNslH 
maken use. ol all ila twvtnil inai^mtlt (piallthsof sli*!! 
and I mu parthulapH of India tlnn t tan hi forte n*Hld 
uul Indui tlon h\Htir(‘slH eia rj,i and tla ^n^louM ih r 
inenhlDtliN as will as nrlaln i oinhlnations of tliese 
qunllths and that It einplovs two 1 \ims nr iihuseH of 
niagnitli apparatus kntiwii resjHxthih as tlu defetpi 
sctitH* and tla iiiagnt tostoiM and ^ou Iuim a roa^h 
Kent rul Htiitement of the qiaHtlon that miirlj e\tr>ttnt 
HHkH when tlrst (oiifrontisl with stmutlilnir m w Thai 
Ik How dms It work and wh^ i 
Before taking up in di tali how it works and win 
twti sIgnUhanI eonsidt rnthats must In turn Into If 
we are to gt t a hia 1 ground ftir an uailerstandlng tpf 
nmgneth aniihsts aw il has luvn niniiiK n lall/i it todiM 
we nnwt know ii little aismt 
who began It and wlio has 
lieen Ik hind Its deyelopiiu nl 
Such know le dgu gh ew u 
m*nx< of pniiMirtimi to those j 
evho have not found It |Kia 
slbh to ktH*]! in Intltnati 
tontuft with Iht' salleut th^ , 
u lopint Ills of the Hits I In 
duatrj \\k niuar ulsti ti \ 
to pniKp tht great liiipor 
tan<*e of the testing of the 
innterlnls of t onstna tlon 
and brh^fly nnliw thi tests 
that have b4*en um^l b\ In 
dnslrv In nn effort to know 
th( nature of the steel and 

Ir.in iisPil '1^*' instrument boeni kupp( 

inmuHeu i^nlvnnomeler Towiird the 

The priigress of magiutlc Plrectly iibov« them are tw 

te*stlrvg of Hits 1 has been Nteel paw the lulrnnld In 

inrrled on bv tlu aid and mrtnw. of heat trtatnumt ^ 

encouragement of gruU rail ‘ 

ways and great mu nufai tui^ 

Ing Industries M\uh of ibe 

fumlanienta! work was locoinpllKlied In the Ignited 
States It urea 11 of Standards at Washington Nuiuer 
ons university jirofeswors of i>bjHhs and rnglneerlng 
have also (sdlabonited In IN investigation 
In 1000 Ur C W Burrows, wlio was In charge of the 
Majtnettc s*{|lon of the Bureau of Standards began an 


linestlgailnn of the general prohUia of the relation be- 
twin II the magnetic and IheinechunlculpntperMesofKteel 
During that >eur Dr Burrows was curr\ing on an 
luiiHirtant miigTUtle rf search In foo)H ration with st v 
era! fordgn magnetic sjHdullsts of noti Die ln\ 0 Htl 
gallon nsjuirtd two short stis.1 bars of Identical mag 
netk prupcriles This se'cined to la a sinipU rceiulre 
liuiit Imt It wMcn became evident that two bars one*- 
lialf Inch In dlnmetor and ten Indies long having 
Identical magnetic pro|N itles do not e\Nt The\ cannot 



The rcxl la cmrrlcd ehrmiirh iho solc^nolcl b) iiiuMnB of two rolla driven by m nruUI motor 
conlrut box RiilvHnomeit.r iind rcN^rdinR device nrv nut ahown 

A laboratory form of rod defectoMOpe 


bt' made Man> thousands of dollars was sjient on a 
fruiilc»»s Heureb while spetlallNlH and steel experts 
were unable to give anv lielp Then spec lal furnaces 
for the preparation of the desired pbst's of steel were 
prepunKi while the rolling and annealing were gl\en 
a cure that would make a ro\ il halie sesin neglected 
And still the resulting burs, prepared ih carefully as 
modem selinc^e could prepare tluni, showed iiingmetie 
dltlerenceH 

This exiremt scnsUlvlIy of Ua niug'netlc leHt of bars 
having IdentUal proiicrtles wlau measured bv otbci 
mot hods of tt sting, whether daniUa) or physical 
sec med lilghH worllit of further latest Igatlon and tla 
knowledge gained fioin the suhsisiucnt resc^arcli lias 
turned out to lie of vastly gi cuter value than would 
ha\c l>ecn a succ(*Ksral csmcliislon of the oilglnal piece 
of irseiutli 

1 our jeais later the Petms^hnnla llallioad l>egan 
HU IndefHndcnt iinestlgutloii of inagiietlc annhsls 
which was combined one \ear late i with that of the 
Bureau of sfanelards This Joint Inve^stlgntlon eHUi 
tinned at Washington for sl\ \ejirs during which 
lierioel the \ahic of the now me thod of tinahKls ns an 
aid to leehnlcut re^scarch was tharly dc monstratesl 

In 11118 thoAnurlean bo(let> for Tcsllng Materials, 
of Bhlliidelphla apieolnted a esmunlttec e»n inaguic tic 



Ihr instrument boAnI KuppqrUi ■ collation of Ammet«m »nrf voltmvltfr* mi A C Inellrstor nnd a heAVlIy dmmpeil D Anonvwl 
ynlvnnomeier Tuvviirrf thc^ rlirht are four rolAy* for openitlnR the dgnAlB uied with the dcfe.'CtoMopB And A C AnalyAfr 
Wrectly nbovA them Are two colored lltfhtA that ft Ash momentartly wh«n spot* OiAt mix hnrdAr or loflw than tho avenge of th« 
Ntcwl PAM the lulcnnid In the fon-uround ie r apertal type of niAtrnoilc cMKnpAmtor uwsd for teatlnff hatidHW bUnki for cor- 
rortncM of heat tn-atmemt By teMtlng these blanks before poliAhinjr instead of afterwards as bad been neoASsnry before the 
use of mAtfnedJc analysts a ronilderable saving to the manufoefcarer was eflcKted 

A comer of the BurrowH magnetic laboratory 

pllKlied In the Ignited unaljsls conHlHtlng of research englnoers from the tool, fioope you uauat cut tt \ 

t Washington Numer Uill licarlng and rifle InduHtrles togothor with a rep plw-** jou teat Is never 

bjsle S and engineering rptcentuflve of the New York Centra! Railroad, and aev It la one of a lot, and 3 

vesUgntbm (ral professors (tf phyalcM and englueoHng all cooperftt uncertainty Involved th 

10 was In charge of the Ing under the riialrmanshtp of Dr C W Burrows In In the early dava th( 
eif Standards began un 1919 representatives of the National Research Council the thief criterion of 


and eif the War l^purtniont ns well am eif leading uni 
\erslties and several additional IndustPles which had 
taken up niugoietle unuI>Nl» during the year, were added 
to tlu h|kh1u 1 irmgnetic unulysla committee of the Amerl- 
ean Society for Te*sliiig Materials 
This IMilhidelphbi societj Ik ^er^ large!} reKponslble 
foi eiur present knowhdge of tlie nialerlalN of engineer^ 
lug tmel for the standardirailon cef bihh Iftc atloiiK and 
method of i**sUiig kornied In 1tXl2 It linH u very large 
membership among the engineering and allied profeni- 
KionK and It lias keiit In exlstenes* forty 
Ktiindlng (simmltteeK with a total member 
ship of about 1400 for the puriiONe of 
stud\lng the proper! I ch of inaterjals of 
e nghieerlng and tlLvelciplnp Htandard 
spet llle ailons, imthods of testing detlnl 
Hons and recommended praetl<*e Its aotiv 
ltle*s are IntlinatcB woven Into our whole 
, Industrial falirk NaturalU Its work Is 
known tc) n Icscser degree outside of the 
englneei Ing preife*sslon than w Ithln It, 
bee uiiHc It Is of nuc b a nature, that It 
does not oflen iiene trato through the fun 
ebimental hnor of tlie construe tlonal 
world fiiruuMl by tlmt profeKslcm But Its 
work ne\erthtIcK« stands undemeoth the 
whole Htrueture 
motor The The great and fundamental IniiKertimce 
of testing the materials of construction 
s cannot lie overeHtlinuted Nol onl> money 

and things, hut lift deisnds uix>n It 
'lake the ease of railway rails There ^ou have a emu 
parathel} conc*«ntrate<l mass of Iron and steel the lex-o* 
laotBc, weighing up le> nearly a million pounds thunder 
Ing over a imlr of sUsI ribisms that must be free from 
flawK If the V are to witlistnnd the stre^ssew they are 
subjected lo b\ sue h gnat wi*lglits In motion 
Our rallroadM buv two million tons of steel rails e\ery 
tear 1 he gnat antoiaolBe Indiistrv uses unothtr 
three and one‘-lialf inllUon tons Anotliu fl\o luHIion 
tons go Into biillellngs l)ridge*s and other Htriietural 
work All e)f these thlntts hint direct eoimeetlun with 
the safetN of liiiman lives 'Ihis fact famishes ono of 
the (hlef rnisons whv steel masi In testtrt bcjfore It la 
use d 

Dsei*s of HlcH*! uNuall} refuse to laij un ounce of It 
uulc'SH (hev kneew Us coiiipoNltlun aeeurnteh Act none 
of that which thej buv iUid use has tH*en lestcsl Here 
Is a paradox’ 

When we state tlmt a given lot of steel has l)een 
tested and the aimlvslH returned wc^ mean nIiuiiIv that 
samples of It wen tesUsl One hundred tons nf Ktee.1 
Is made iKuired ln(c» Ingot mejhls, rolled oat and a few 
pieces chosen at random for tests Kven at beat it If* 
a (tiMC of testing one piece out of a do/in e»r a hundred 
niul gambling on the hope tlini the remainder are like 
this lile*ec which has been ele*stre)>ed iii the proc-ess of 
testing ritls Is e*SHentiany 
n hit or miss method but 
until the devf lopmeuit of 
imignotlc armbsis it was the 
best method ktictwn 
Not onI> Is the method of 
Imslng the nuallty of a batch 
or lot of KtexI on tests and 
ami Ij sis of mere sampleB 
fraught with the ever prea- 
emt danger Umt luck may 
play strange tricks with the 
choice of samples, hut it 
involves the destruction of 
these Boniples. In order to 
test the transverse strength 
n ^ ^ ® strucTural steel shape 

I heavily damped D Anonvml j 

Mope and A C Analyatr J’ tnust bend It past 

ofiw than tho average of th« Ibe elastic Uinit and df^ 

\nu handaaw blanki for cor. stroy Its UsefulneSM In 

■<* {y Ufow «h« order to make a cboinloal 

analjrala of a aamph) you 
must ruin It If you wish to 
examine It under the mtcro* 
scope you must cut tt up Into verv thin sections. Tlie 
plec-e jou teat Is never tho some piece 30U are to use 
It la one of a lot, and your faith must make up for the 
uncertainty Involved thereby 
In the early davs the Judgmet^t of the workman was 
the thief criterion of steel quality He looked at 
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tho urn In of ti frwihly broken It Uy a 

blow of the e^e’' Tlu a then waw tin cold Uud lint 
In which he l)ent a pUn'e Mat tm Itnelf anil iMiinined the 
utretelied IlherK ui Itf brukt a idei* of the 1 ainl 
read his carlK>n h> f rat tun 
Ijjttir Urtts Iar;feh eliminated theJniman fiKhu TJjl 
tensile tost la iiiaiU In a tHtwerfiil luai Iiint whiih luirs 
till ti'st In two (..l^lIv a uiotd of Hk sttiiit,ih 

ThN I« ntnesHnrlh iileNtnulht livl Lht (niiijmsMoii 
test, when the test iili le is (iiislad In Ilkiwlni a ih- 
htrmti'e test Tin hcntl test Is of a Hlniilut nutun 
Om MM Jiu|)ortant lent Is thal foi diUinilnin^ tin 
hurdnesN of aletl The mUiokcoik whiili is Konutiims 
useil for this puriMfsi niaki s use of u IKtU Hlet 1 hainiiu i 
havintr a sil^jliih spluilial Htilklnt; jKjlnt two hnu 
ilnslflm of an Inili In dlinutii This is droppid i dis 
tame of f4ti inihiH on tla tint pteii miking an Indt n 
talton and iiiKuinUInk (o i nieasm ihh hi ic,ld I la 
liHpiut loinspondH to I piisstiu of w\triiL himdrotl 
lliotisand iHuinds jhi sijuan Im li and tlu hardntss of 
till NaiiipU in luinHiirid b\ tin aionuiit of m IhoiiuI 
A MKHind list of lianhUHs is lalUd tla Kmkwill list 
while a Ihhdimdhod wIdLh N m r\ widih iistd N the 
ItrintU test lUn t haidmul slis 1 halt Is lonid Into 
tin nnlu), iimkln^ a ttnv com i\it\ Die inixiinutn 
presKtiK K[)plied dhided h\ the ana of iIh mm l^il^ 
^{\iK an arl)ltnn> Itilmll nninhii, oi huidmsHnum 
lH*r IhU tiHt Is nondisInatiM hut It tilN noihln^ 
ftirthtr than tlie MiirliKi hardtu*HH of tin hIu! lllddtn 
daws an not fiaind ht It 

( Ik mil a 1 atial\ sih Is (un of tin inosl iiiipoi talit 
metJiods uw d for 110111111^ th< fnls ahnat a luiti h of 
steel A \M II csjulptud ilandial hihorntoi\ lonus a 
pirt of all modi rn spil plants Itiit It likewise appllis 
onh lo Mitnpks and H also mnKs as a 

disti m IIm test ITowi \pi i la nth u! 

unalvhls will alwms nnialn m ln\alunhh 
aid to tin Ktis I in ik* r 

MetalloKrapliv Is a inttiuMl of i \inaln 
In^ s<*ctions of steel or otlai im taf iindi r 
tin inh roscs»iK. Sutlons uUait one half 
Ineh Hipiurc an ground down to 1 ilm 
IKdlsIi and ixaniitud ndi rom opiuilK 
then tla\ an dis p]i 1 ii la d in 01 du to 
show the (.Mstnllliie stria lull Sms Tin 
fessor llradh V ^tnui.h(in *>f 1 1 hUh I nl 
MlRlt\ In the \ nitid Slabs jiraithalli 
iierv lartti stis I woiks Is will isiuipind 
for Die inlcrosisi|»le unahNls of IIh pmd 
mt AUIioiilIi <inli a lllih nion ilian 
JT jears haM ilapsid slmi ilie llisi art 

leeelved attrition ii lias mhannd wo f ii 

UK to liuM Im oiia h\ now ma Hit i and j 
M r3 Ktr\jr(ahle (00] In Iln Imnds of tJa a wta of wtru 

i\l»trl nm, ' 1 ontinm s ITof stoimhim iii'acHd uf n 

reputations li iM inoie tlmn omt sutlmd nmmr 

se\enl> l^eiausi of (nomsins dtslmiloiis 
made fmiii ndscroH(,»pi< iihUms Solenoid 1 

The eKuniiniHon for honro#,< m Hi of 


\ ia\ apparatus Is ahJt p* 
iiiakt cUar and ilisilm 1 
pholo^laplm fhioac,h a Ihh I 
ness of out imh of st<M 1 la 
om loinab Itui a two-lmh 
tlih km^s MipdiiH tin min 
alls whlh Hiiet Int la s Hu 
piisinl hiuir mnsuiiii 
Hill t\ nilnnti^ (tii au i 
I hh km sh 1 h in tills iin\ |m 
HI t n Hiioii^^h t>\ nia^a to 
aniihsls alinoht Instanla 
Tuoiish ]H iiiiftHnp lotm 
hiMW piodtuls to bi nioM il 
ilon^ at a IhiU rail oi 
spiid whiit Hu \ an i mom 
L iu (1 '1 lu fai I 1 hut tlu Ml 

iH\il> slow \ ! l\ simp 
of sUtl luiK 4 \]H>st d loaiu 
ptiNloiislv ansus|K(i(il tU 
Pits siu h as foi^luc, and 
Hhnnka^i <ruks shriiikar.i 
nivllksoi poMjiis sihUs and 
burnt metal fniirs tlu ust 
oj Hu fai fasti i nwi;au H( 
anaUsts foi tlu siinu tun 

pnsi 

Il must lu iiuob tleir 
that mai^ni Hi unnhsis Is 
not Intinded as a subsH 
lull foi ill of Hu foicin^ 
melhotls «*f ti Htinp sp** 1 
Itathir il 1 oiiiph nu nts Hu III 



rhl* euuljtnirtil <t( ijini'il U> unt all imimIhj patlji m h an 1 inuin^ rnren for linll luiil roller 
bc&raiKK et 4 . It (Ulitmint'H fkf tt-n In iniu him lU jith (»f ca«e after curburi^intr and 

i>hyaicat atriutiop nftrr h< at ti rHiik T h< niHrfnrlir (i* Id rt.-vnl\t.d tilhtr nieehanletilly or by 
meHnH of a polyohaHO cum at whde Ih nxenuu nature ot Uu pipce U drtOTnilnisi qiuintl- 

tatoely 


Annl>zer for teHtinir round HperlmeoH 


In addition to Htlinv. us 


Iw newii nutbods lhln;,s \m inn alremh llnil oiil bv 



I Ht ihla form of dcfet-UiScoiH may Is? kilt piimnntnUy mounted In Hhaftwaya for pLidodual 
iiftta i>F Ntnoidetl tflltka Tin contirl and jir ndmif npimratuK 10 IocrIjvI at e diaf/incr J tnht 
liMlcad of movinu* iho rails IhrtkuRh th* K'lrnonl ns la dune In commercial inHtnIlutlon llio rail 
H FL nmatnn Btalionarv whlU lh« sob not I i« catined to ti'a\<*r«r il« Icnirth by means of n 

small motor 

Sidenoid of rahle deficloKcupc m plate in elevator Hhaft, and the laboratory 
form of defpitoHcope 


Uon and sus I 1 >\ nu mis of Hu \ ia\s is 

becoinlni; eoinnion ^it it Ih mi slew Hint It nin Ih. Ha nms tint Iuim Ihsu lu use, It tills us 'm 

appIliHl onU to thin work 01 to simputid phnss At IniM mstr him abh 1 <* know ItKnusi Its IniiuiKlhli 
the Watirlown Arstnal a mm ivpmshe UMUMHI \olt nmicm Hi niviissiaiib wlHiinaiid ilnouKhoui a ]>Um 


slowh iipwln^. phoioj^niphli llhii Soimtlnus n eolored 
llbht Is Ihislii il Id a h» 11 is 1 uni, to indh ale that u defect 
h IS hi ( n lo( a (1 d 

I lu in uia th propirtlis nf a pleti of 

sp 1 1 in diltnnimd hv IIn juist hlntorj 
1 MM diijill id Its iliiniUal lonstltuilon 
Us (ouist of 111 iimrin I iin Its hint treat 
MM lit and tin slri sses to whi< h It hiiK 
him si)P|uliil hiiM unltid to ditirndni 
Its nia,n)i Ih n itiin T or sin l of a bivfn 
lds(or\ Hum Is onh on» Hit of nniKWitlr 
1 harm ti rlsHi s '1 il lip, full ad\antni,i of 
this fill Hun JIM two phases of tlu 
inapn Hi inahsls thosi itnpliwlniu; the 
Insfi unu nts know n nspuHvilv as thi di^ 
fiitosioiM and till niUhUi toHiope 
1 Tla ill fei losfojM anah/es Ion;, HjiCHi 
nuns Kiu li as nils pi[»e U aniH wire 
nhaftlnK rods mil lahlts for Haws sueh 

^ UK lomialii) lissuuH hlowlioh^s wkPO- 

ir pLiduduHl cations jot a I hard Himis and Inhoino 

ire J toht c‘»* 1 H*h JI ditiualnts wlnlhir non 

Ion ilio rMll unlfonnlHi s i\lsl iujt dois not Indiiati 
Ticnns of n wlutlur 1 hi sindiaiii as a w lioh Is Jmrd 
ot soft It t iii|ilo\ H dins 1 1 urn nt llu 

aborntory 

at loll of Hits InstMiiiient linn Itein 
d< M Ir fii d <(tfi(< fnlh 

I In oHn r insi mini nt w hh b is i nipIo>ed 
In niiiaTni H( miiKsls uni whhli Is lalkd (In nm;initi»“ 
Hi ojK 111 il\ IS iinv.iilai vIinpiM and snmll ]iarts us 
foi^ln^s tasHivs niiikshilts h >ol s and \iirlmiH 



Buokai whiwlii for utiwm turbine* munt b« itf Irreproaehmhlp quiUlty and homo«ein»lty In tbJ* 
ln«UNMttoii A dUk i« belmc ftiuily*ed by th« dnfartowuiK In a aoBreh for blQwholm ami 

wtakfnlnv Inohudona Th« dUk t« »lowly rrvdved whit* th« tnitrument 1* trtcftdlly movvd out 
wmrd from the center, thu* ooverinn the whole nree In the form of a aplral 


Magnetic testing gpparetaa for steam turbine bucket wheela 


id siilld inital It N ihli to 
loiali phislt il d< fists th it 
uinnot be known in an^ 
oHii r prat til at lainmr IP t 
Ml still Hast illpiniHal 
iiij, MiiiKniHi fish IS lijiM 

11 harmful trine of ihnii 
SI I M'S Whin Hill h IM 
passed anil done tlulr work 
till hIihI renutins ns Hi>nnil 
)iK Ijofore 

Ma;;netii unahHiH ih nnltn 
tin lar^e output of Hn stist 
mill or of the fai tor\ to In 
pn^s(d In rapid nilew 
wHiiout the aid of tts hnh H 

ixpirts and without Klowim, 
up the priKesH Tlu 1 \ainl 
mithm 1 « sondwlrlnsl tn with 
the regular nimhim to jm;* 

(lilni prn;,reHs IhruUKli n 
failor> In sm h a nninm r 
HiitL Hie stcM 1 Ini'' nu m h to 
be routed tbrouch tin ni ic 
nil It csTuIpnu nt without 
Htoppln;; If Ihiws i\ist in 
the mils or rods or In an\ 
of the bmp HhaiteM a reiord 
Im lift olHnr h\ an au ih 
mntlr deiUe whlih paints 
the piece opponiti Hu, imlnt 
of difect or h\ a lino width 
Ih uutomntli alh tmceii on a 


pirls for nipMM I Ills und ;,iiuiif in u him r\ IFidlko 
Hu ditistosiu)M 11 Is isstnlliilh 1 lomparutor, In that 
it i ispilri s I s| iiid u cl pit M uiiiii'-l w lih h it clas Uh 
H u |)hii uinh 1 ti •'1 It loiiipuMs its ;,imnil pliNshal 
lio]iiiHts sill h as hiidniss nil hI/c, and i In nili al 
isuuiHcslllon with t lios( of lilt vt iml trd phs 1 Iln 
in iMM los< (i|M lists t Ip I n I (1 lip ( Ml M nr imllki Hu difis 
lost ojie w hli II ns( s dh u r unci Hu phi iioini na 1 inplovtal 
In nt ikinp Hu iiiah sU ni i\ Ik c IHu 1 li\ sU « m rL\ 
01 nilUTK lie h\ ''It M sts 

Ititiirnlnp to Hn ih H t tosi oik , this fnstrnnnnt ism 
slsls of I niaciu H/liu snlmohl ind i Msltiii of Iwn 
1 \ploriiu ndN h i \ iriL I Im ‘'Unii ihiiuIk r ol t iinis 
Tlu so ( oils in Inn 1 1 d Ihil Is tlu turns lUn 
in opiMt'-iii ll^Mctio]l'^ llu soil notd Is irurpl/isl In 
dlM ( t c ni rc nt und Hu 1 i< i c to Ik P sImI is pasM tl 
thicMipli Its Inti 1 lor 111 urn th (it Id hh will as Hirouph 
Hu two (\|iIoilnp colls whiili an sipmattd fniin eai h 
oihti sonu Im lu s Vii\ inhoinnpt m IHi s In llie nmvintf 
spfl i\H] (on-v( njjjpmlh h iik as they pass Thai 
N Hn (hiislM of Hu lines c f inapm Hi fom sit up In 
Hu nutul win Ih alti rc d llu < hanplnp in 1^10 Hi lliix 
nails on Hn i wo c\p 1 n in^ c olN pint r itlnp a « urnnt 
in Hum which isslnuipii In oiii than tn Hu oHu r and 
niakinp Km If iildmt on u sohsIHm pfilianoTm t< r 

Whin iisln? Ha difulosiopo ilupc Is In cminl no 
Indhalion of llu ph\s|(iH londlHcm of ttu pltss uh to 
iiinUnss pnln sl/t and nntthsis so lon^ as rliese 
pM>)coiHtsdo not \ar\ too nharph from fHilnl to |X)lnt 
alonp the pli i e nndir (1^*1 So lonp as It Is nnifonn 
no Indh a I Ion U phi ii — -the siKjt of llpht thrown bv thi 
pilvnnoineter mirror mualns fivcsl or If a photm 
(rort/tamd on pof/e SG 6 ) 
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The plete-glau show-window in the rear of the motortied grocery 


The Grocery on Wheels 

A Self-Service, Motorized Store that Effects Great 
Economies for Dealer and Customer 


T’S A IiIk Jtfh tltiU the liiilloA have to do 
evtry dnj Tlira H Mpent todnv 

and i\ir\ (Iu\ in tiu* Dnlted Stotos $40 
OOtHNK) for fiMnI HtnftH bj jour wife and 
iiiln< iind iliH {ri,(KK),04M) (»thtr wotinn nho 
pn»\l(le hoitK nuiils for tho tired bu^inens 
men- nieantni; \nu mid im \ou could run a inttshlv 
bl(( war on iliaf uuint v 1* or < luli ont ttf the 10." inllllou 
of 118 thcHi Hhoi)i>ery spend 4^t cents today 
and o\*r> day If slie does lu r shopjjlnK 
b> plumi milady must udd '1 ]ar cent to 
eAcrv dollar of jtmr iiionii sla stHuds 
Then wlien the store deiUern tin ordei 
tliiit adds another 10 to 1 > [ler (ent to the 
prUe- — for (he de ah v must thaVKe for thiK 
Rer\leo or lose inonee on vnii husInesH 
On tlie (dlier luind If (he housewife 
KOCH to the non dellvirj oi diuln utoro she 
Havew the phone and dellver\ Items, but 
spends an hour or more, de landing, on tlie 
dUtanie which hIio must t,o to lh(» 
groierles und iiiuetH Even llioutfh her 
time huH m\er l»ee*n valued In dollars and 
centH— It In neverthpIcHH an 0 Ni>e*nse unel 
often un Ineonvt nlem e to her to Htnnd nn 
hour u dav ' at ihe Hton ’ 

Let tia hK»k at the inarkellnk situation 
from another Ntandpolnt II has been 
carefully estimated that fifteen tsnts oUt 
of every dollar <if jourH H!»onf for food 
Btufffi niUHt ko towurdH runnink t\|>enNeM 

of the Htnre — In othi r weirdn Into oeerhead 
ThiH la not for wa^es hi the producer u 
wholesaler's pniHt nor transp(»rtntlon--*-but just for 
rent, heut light, clerk hire hand hlllN advertising and 
otlier ne^oesHurj e'xjHnHts T hone lit tiiH whhh jou pnv 
for when you buy greicorles or imats at the shire eon 
Hume one-8ovrtath or a Uttlo more of veuir immthh f»>ml 
hill These arc faets taken from proven statistics 
they should I>e of vital IntercHt to everj iimn and 
woman 

In n tvphnl neikhb«>vh(Kal (leere arc five greuerj 
■tores-^tlirt'e of them are t haln stoie^^ 1 at li emc <if 
thetee stores druwrt trade fnuu a rartUiH of thrt*e to live 
blocks The average ehaln stores saitH In larger (Kies 
are $475 vnr week and the average nei profit Is 
tween J and S per eenl— and that J r« <**‘*11 plW'* I** 
hard to get It re<iulre‘s SLlentltie manage nient to do It 
More than this, few stores turn their stock more than 
thirteen limcH i>er tear and thev have to turn It S*.^ 
times |Hr vear to Kesp out of the bankruptev <siurtH 
You will wonder Hint unv of them < un iiiaki nmne v 
wlaHi we tell vem that there an 457 (MMl groicis and 
butchers for tlie 24 00tKHMl families In the esaintre — or 
one tradesman for even VJ fnailliem 

la It anythlnk to Ih surprised over tlien that onI\ 
five gnseis out of tverv handretl smtssd In huNlness? 
Fifteen out of every hundred stagger along the flnane lal 
edge harelv making a living and eightv out of every 
hunelrtd last onI> seven \eal'^ or less 

^et tlghlliik against all iliost oiMh ami with all this 
appanut IneHhlenev an<l e\iHn''l\e dlstrlhutlon we do 
have gHHeiUs and kcsMl grots rlcs too and we also have 
many good buslne^ss mem who linve studied the eondl 
tlona of the sale and ellstrlhutlon of fooilstufTN with the 
worthy objest of making the* business less ha/ardons 
for the preeprh loih, and Increasing the cunvinleneT and 
lowering the tost to tlte ousteum rs 
Taking the stun to the tiiKtoumrs Is not partlculnrlv 
a new Idea In iivcif hut the store on wheels as con 
ceWed h\ Ti H Wat sou and worked out with the uhhU 
tance of M T Pub he r Is n long step tnwarels solving 
many <vf thetec quoRtlous In the first place the “Moto- 


terla Is a serve-«elf store 
<m wheels capable of serving 
400 famlllcH per day with 
a complete stock of groceries, 
brendH and cakes, fruits 
green and staple vegetables 
meats and drug sundries It 
tins but one clerk who Is 
also < a 8 h 1 e r as well as 
driver Ills at<ire Is 2J feet 
long hv 7'X, feet wide, jet 8<t 
csinvcnlentlj are the com 
mrall ties arranged eiuliwlth 
Its own price tag, and so 
easy to oiterale Is the overhead bosket carrier device 
that ten or twelve tusiomers can wait on thunselves at 
one time If tlie housewife has babies and no help It Is 
quite lirijMiHHlble for her to go to the store drovn the 
street but liere Is a well 8tocke<I low priced ‘chain 
store” rigid at her dfsir where she can get her “Iteum” 
und l^e out of the house but a few minutes 
That is well enough you sav but these women have 


General appearance of the grocery store on wheela 

to pa> extra for this servbm dont they/ Will that Is 
just what Mr Watson dottriniiied to find out The 
result was mmh thinking and a studv and planning and 
a thorougli iinHlysN of the fl*ld vvhhh 11 was lnlende<l 
to ixner The flist unit was built ami stmked complete 
Including ivirv thing iJmt a chain store would larrv 
but bavlug several fintures borrowt*d fiom the ohi 
nelghlHirhood shop thrown In hv wav of gmst measure 
The first unit vvhh put to 
work In DUrolt last August 
To tlie grtttlrtcutlon of Mr 
Watson and Mr Huh her the 
shoiuiers (ook It up Inimedl 
ntelv Wldh thev hud aje 
preciuted the chain store 
wltli Its lower pihms yet 
thev hod Jind to carry the 
gmids Moim distance which 
WHS usuallv a Isaher Here 
was a store which was 
lighted und heated, neat 
clean and 8anltarv--4)ut Itest 
of oil with everything need 
<n 1 for break bist lunch or 
dinner and with gcsHl suv 
Ingk on enih Item Natur 
ally the woin<n lllceil If — 
and the operaliirs were both 
surprised and pleased over 
It 

Wliere the nvemge chain 
store nvelpts wen iinOer 
$500 jver week the Moto* 
teria started doing a $1 00t4 
business per week before 11 
had l>een long on tlie route 
Further hv a rctimflon In 
tlerk hire snvlngii In nnt 
light, heat window dlsplnvs 
und other Items, the profit 


increased from 3 per cent to 12 per cent even when tlie 
retail prices were kept etiuul to tlie chain ature price* 
Instead of drawing an Indifferent trade from a radius 
of three to five blocks this store visited the families In 
35 to 40 him ks every day 

I^urther, It was found that the turnover posstblp by 
Increasing the number of customers was almost un 
heard of In the gnsery or meat trade The turnover of 
the usual chain store Is thirteen times per year, while 
a ten-cen t store tu mover a verugea 24 times The 
Moloterlu turns Its stock IdO times yearly Dally re- 
plenlHhment was found to lighten the hpid and permitted 
carrying of a greater variety as well as aasurlog frefth 
StiKks at all llmeH 

The Mototerln carries assorted meats, but mosllv 
cold moats for immediate use, bei ause of 1a< k of t uttlng 
fu( Hint's Its meat-order system however, is a great 
convenience and saving to lK)th oinrator and custonver 
Meats are orderetl one duv for the nt xt These are 
cut einttly as nrdoretl both as to the particular cut 
anti also «s to the weight In a central, sanitary refrig- 
erating plant and wrapiied and luMed foi delivery to 
the ( uslomir It has been estimated that 
an opeiutor with vighfy such stores ctjuld 
save $dfV000 i>er year on etticlent meat 
cutting alone, and another $30000 for 
truck hire for trucks nt>w used In sup' 
plying the regular stores 

A plate glass show window In the 
n ar of the Mototi rla pnnldes display of 
gr<su groceries und fruits Potatoes and 
(dlier hulk veg^etahles are sucked In varv 
Ing quantities In bins all ready for the i us- 
tomers In winter the Motoierla Is heated 
hv u novel Hvsltni utilising the hot water 
from the«ngdne I'hls eliminates the * gas 
smell” notlctsihle with the use of exhaust 
luatcrs The store Is ventllntod by a de 
vice for that puriM)8e In the rcM>f 

It Is uIno planned to have a laundry 
pickup with om or two day service In 
connec tbm with the Mototorlu Largo 
(oni|vnrtmcntH ai< provided In the body 
for Ibis purpose A banking system which 
Is dom by a stamp and card system has 
also l>ein wnrk<sl out hv the designers of 
the new store which has many Interesling 
phases The taking of coal orders with one day «er 
vice Is Htlll another plan which may have manv eco- 
nomic Hides Indeed it Is well within the probabilities 
that tills system of hous* hold servlcx? with Its many 
attratllvc features mav rcvjdutionlze our whole scheme 
of food and household necessity distribution and It Is 
within reawvn that the bulk of the purchaHes for the 
hiJUseholfl will Im done In future right at the door 





The men In eharge U renlly n chnnfenr-eMhler, rather than a clerk 
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Washington Memorial Bridge at Wilmington 

T HB handsome nKMiumental bridge acrotw the hls- 
turioal Brandywine Crock in the City of Delaware, 
lierewith Jllustruted, ctmatitutes a lucnitirUl to the 
Delaware soldiers and HallorM of the Nation h ^^arH and 
especially of the World War Bltuutotl in the North 
central part of the city, tlil« briUifc enhnminif the 
beauty of the natural scenery In a locality ihat was 
the theater of stirring events during the war of the 
Revolution, and which Is Inseparably associated with 
the name of General Washington, not only wuninenio- 
rates the patrloUsin of the citizens of the Slate of 
Delaware, but also serves to earn the ImiKirtant \ehlc 
ular traffic of tho Washington Boulevard 
The new bridge Is 7-*0 feet long and 72 f»s t wide and 
consists of five rtlnfori'cd conerntp anh Himns two 70 
feet In length, one 250 feet, and two 8G feit In length 
together wlUi the mcesHurv apiiroadHs Lach span 
(*onsist8 of three urcli ribs, 11 fm, 16 fi‘et and 11 feet 
wide respectively The det k of the bridge consists of u 
40-foot roadway paved with slu^ct asphalt, iwo side- 
walks 14 feet, DVj lUf heii in width and two balustrades 
or rollings 1 foot, 2^ Indn-s In width 
The piers of tho bridge arc <iii a Jlthdcgree skew, and 
the large 25P-fc»ot 8[am of 40- foot rl^ is probably the 
longest, low rise skew arch spun In tlie I nlted Stales, 
If not In the world 

While the character and design of the entire bridge 
Is of a decided memorial nature, the dNtlmtUe me- 
iDorluI features are embodied in large bronze tuldots 
placed on four inonuincniul pylons <jr shiifts Tla re are 
four of these largo bronze tablet h, all 9 f e* t high by G 
feet wide, and each with a dlfTerint inscription One 
tablet commemorates the lle\olutlon^r^ \N ur, om com 
inemorates the War of 3S12 the Mexican Civil and 
t^panlHh American Wars, and two tablets (>oiuiiit morale 
the World War, one hu\lng tla nations of the great 
battles in whU It I>elawarp "J niops ffuigbt, and Iht other 
bearing the names of all lliost mrvhe men fnuii the 
entire 8(ate of Delaware who made ifie supreme siurl 
lies In the lust tlreat War 

Tin re are eight of the large ornamental pylons or 
shafts plucvd on the bridge in line with tla railings 
bour of the larger shaft h are placed over the piers of 
the large ecmtral arch and two of tla Minuller Hhafls at 
each end of the briflge The large shifts extend 40 
foet above tho sidewalk level aud tlie Miuulltr shaftM 
feet 'J he Iironzo tablets arc p]a<*ed on the inside 
facifs of the HhaftH when' thi v can l>e ^ It wed by isdes- 
trlans on the sidewalks Ou tlie Inside fuies of tlio 
HMinller shafts are placed bnin/o nameidalcs niensuilng 
T feet by 4 feet On eiiih shle of tlu large shafts and 
on the approiuh sides of the small shufN 
are placed huge omanuntal hnai/i Ian 
terns, which are IlluminattMj a single 
Incandescent Mazda laniii f)f 256 caudlo 
isiwer On the inside and (Hitside faces 
of the large shufts are plui'ed carved On 
ondaga I Ithollte eagles and shields of n 
monumental characti r 
At the center of the span of the large 
aich a refuge bay was pnivlded on both 
sides of the bridge by extending the side- 
walks Hllglitly Isyond the Hue of tho rail 
ing, thus forming a vantiigc point fnmi 
which pedestrians mlglit iMiuse and view 
the park l>elow Refuge bn>s wen also 
provided at iMitli ends of the bridge Ijirge 
oraammtal precast stone urns wtre plmed 
on the end iwists t>f the railing of the 
refuge bays at the north end of the hrl<lge 
The lighting system of the bridge was 
arranged ho uh to harmonize with the 
pylons and railings from an anhltecturnl 
NtandiHilnt, as well ns to gl\o the proi>er 
lighting effect to the sidewalks and road 
way at night The main IlghtIn^, system 
consists of twenty-eight luminous arc 
lights snpisirted by cast Iron light iK>les 
placed on the curb line of the bridge 
Tlie secondary lighting Hvstem consists of 
tho incandescent Muwln lumps In the 
twelve large bronze lantems pbicsal tin the 
ahafts aud the two bronze standards at 
tlte stairway The two lighting systems 
are on Independent circuits. 

The Mdge waa designed to carry the 
heaviest modem highway traffic, and liberal provision 
was made for impact and possible future Increases In 
traffic rcciulrements The assumed loads used In the 
derign were dOton electric railway curs plac-ed on the 
double tracks, a line of 20-ton motor trucks on the 
roadway at each ride of the tracks and a sidewalk load 
of 100 poundn per equare foot 
The designs for the bridge were prepared by Mr 
Benjamin, 11 Davis, Consulting Engineer of New Vork 


City, assisted bv Mr Vance VV Torbet Anhitecb Mr 
PavN infonoH us that the cost of making a purely 
utllltfiriun bridge furtlu r serve as a war iminnrlal wuk 
In this case, npproxlmatelv ^56 550 tills Inlm, hss than 
8 per ivnt of the entire iiist of tlie stria tuu V me 
morliil bridge dallv senlng the needMof a comnuiiiltv vit 
at the uaine tlim. comiiu moratlng the uiiKellish sirxbH'N 
of these (Itlzcus who rallied to the aid of llulr iminlry 



View below the 250 foot arch, showing the three 
massive ribs which carry the floor of the bndge 


In hei hour of need iillus p* cities and tovMis a llUlnj, 
ami (Nonomlnil solution of thUr war memorial 
probh ms 

Human Behavior and Reflexes 

T IIL basis of mr^ou'> mtlvlty 1 m foniRil b> Hotalletl 
reflexes and Instlnas Plie instincts are <ompk\ 
iitUxes The insttm ts— Inborn UMsm lalUais with dell 
nite stimulators — <a>rresiH»nd to the aitlvltles i^f the 


organism On this basN are built the hl^,hest mrvous 
act I vU lea 

If the action t»f any Indifferent iig<nit (*nlnthhs In 
lime with the action of an Insilmt and If tin nttlon of 
the agent Is reiieatcd ninnv times then this ii;.ent 
fonnerly Indlffennt begins to stlniulute the Instinct 
For example, food stIimihilPH the footl read Ion whhh 
consists of wane moyements of the animal and secre- 
tion But If wmie linlifferent agent which prevloush 


8ur 

tiHd nothing In common with feeillng Ik repeated many 
tinuK wlih the feeding after a time It lieglns to Mtlnnh- 
lute tht food run lion whi.n uscmI alone Phua If We 
product Nome tlistliut iiiuslc tl Koimd at ii given rate of 
frc^iuincv t>f vihruli >11 isr scHond- and always at tho 
Name tliiit. ft'ed a dog iiftt r a wliDi this Hound, used 
alone will product Hit haau food miction us the food 
Itself Such stimulators nuiv 1 h formed from any agent 
of till outer woild and with anv othtr instinct In 
this wav iH'^Idts the u tic vis oi instincts ^hkh am 
Inborn some lellivcs art lucuiired during the life of 
till individual Tlie Hist or InlHirn rellexes we call 
iincondltloncsJ refU xc s and the sec ond, or acqulredl, 
reflexes wc cull rondiilom d 

It is char that the condlilomd rc !h xc*s play ft very 
Important part In om iHliavlor us thev arc being ac- 
(Iiiired during the entire lift time of tia Individual 
(ondltloncd sllmiiliuois serve as Klgnals McpanitO 
from the unconditioned stlniuliilorN but like inv other 
signals tlicv mav not siguallAc pro|H-il\ riien they 
are to U roiiistccl Pni Instiinct In toe exiverlmentft 
mtntlonc>d Ihc sound piuducsd bv one thousand vibra- 
tions |M I second was iniidt a conditioned sllinulntor 
If tin sound Is rc jm itc d without the sliiuiUaneuuv 
fes ding of iho clo^ tian for sonic time the sound loaca 
its stimulating action But tills ncs^d not destroy the 
ccaidlliotad reflexes for soiuellmcs the stimulating ac* 
lion n t INTIS again Secondh If the conditioned stlmu- 
lalor is lombiiucl vvtih another agent ~auv other agent 
—and Is not at the sima time cojnhlned with fe*edlng 
then tlie condit jonc d ictlex loses Its si lainlallng action. 
In IhjIIi tIicNc eases v\ i> deal wllli Inhibition In this 
VMi> the proi c ss of Inhibition alwavs ace oiiipanles the 
aetivllv of the hii,lH st nervous centers 

lilt pi CM ess of liililldi Ion txisis also for another 
end It helps to dlfleienilatc ihc vailous stimulations 
from the outci weirlel Por cxainph kt us form from 
the sound causul h\ one thousand vibrations jier sec- 
ond a eondlt lone el stimulator for the food rcue tlon, 
which means Hint this sound alwavs produer^s the onll- 
n iry food nail ion or the seen tlon of saliva Aftir 
lids see re lion reaction Is f< nm d lo lids particular 
sound all till hounds ol tin m ikhlsirlng fresiuenclen, 
HIV vibrations or JHK) vlbralious will hIho produce 
tin same elTett that is all the sounds of nearly the 
Hnine freeiueue v acted as sllmulalors for food n at tlon 
If itowivcr wt alwavs iinKliue only sounds caiiwd by 
one tboiisand vibrations wifh the fessling of (he dog; 
ciiufidlv ♦xcludlnk ull the oilier Hounds afti r a time 
all the other sounds will lose their stimulating action 
and (»nlv tho one sound will act as a sllninbdor fur the 
food reaction It Is In this wav that tho limit of the 
dllTe re ntlatlng ahllltv of the dog or of any 
Ollier animal mav Ih very nislly found 
( ondltloiud nlhxfH and eJHToiemtlntlon 
make up the whede uetlvitv of the nerv- 
ous system Jt is also jnte n sting to iKilnl 
out that receiitlv we have proved that the 
proetKs of iniilbltlon Is exactly the same 
procs*ss us that of sleep 'I he dlffereTi- 
tlallng inidliltion in sleep is divided Into 
small parts and sks p Is dirriiseel contlnu 
ous Inhibition rinis iben Is no marked 
esmtrast Istwesn tin nc>rimt1 active state 
and tin sits p\ state UiMfrarf /rrnn arii- 
tit by Prof / P /Mn/oir of /kfrofirad, 
Krtcacf ^ol^7nl>tr ^ 

Farmvard Manure and Artificial 
Fei tilizers 

S IR JOHN utssiii 111 disiuftslng 

\grlnilt lit at Sc i* m » as studlesl at the 

ItctlhaniNji (I 1 virt iJaanfal SfatJou said. 
In a hstun U fore the Uo\a] InNiitiition 
on Jtcljiuan it 11LM concerning the 
dirTtitmi Ih tween faimvard manure and 
aitllhiil fcrillt/crs T armviird inaiiiire 
and ilso plant nsbbios (wblch are sub- 
staniliilh the same thing) (hHompose In 
the Nili giving rise to launv subMlnnees 
of diriircni tvpes Pile jdant foods are 
among the end piodmts Imliecl, In iiat- 
Ui tl conditions and to a large extent la 
farms and guldens nNo It N In this wav 
tliat plants obtfiin their fcKxl In using 
mtlliclnl manures v\< sup|dv tln^ end 
piodiicts at onc*i Instead of waiting for 
till Ml to Ih llbt rates! gi iduallv bv the natlinil dee ora- 
petsltton I urthor we do not bv anv means know the 
uliole of tlic processes wb<icl>> plant food Is made 
But there tire rertabi Inlcrnadlate products, and it tS 
quite jMtshlble Ibiii some of these nmv have h ftpeclAl 
( ITist tin the growing plant ('urlous stimulating efffects 
are product*d by siilwtanres formed when sol} Is 
slentned or when *>\icljitlon N iireehrated hv addition 
of e hare-oal and small quantltle s of jdcrlc arid " 



The Washington Memorial bridge at Wilmington, dedicated lo the Delaware 
soldiers and sallom of the NalionV wars from the founding of the Republic 
to the World War 
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Post-Treaty Standing of the World’s Navies 

The Urgent Need for Additional Unarmored Craft to Round Out the U. S. NaVy 


tin WuHliiUktoM I ruU\ of \ii\jil I iinliaiion 
v\lll hi n^nidiHl OIK of till 

i.Mii[iNl \MirkK of ( unsi 1 IK I i \ I stuU'<iniii 
slll|) 111 |]l( Ulllhls hlMtor\ Vi M 
slioki II KlllLd It villous ])im1 ini mini loiiH 
pi opn>^nJidu vilih li w ns prinliK in;, Hint 
( oiutdntit Ion of s\isjd< idU fnur und hiitrul nnturul 

uniJ Ini vitiihh < lilld m nr 1 v (In li mis of tin 

trtnt\ Itn I nil! d Mnti s, till It 1 I Halil litptm I rmn ( 
iind Itntv liKH to iv\otd uns i uiiunis i oiuim Utlmi 
iind tmIiki tlnir onoinnnis niut rnsth biLlthsIdp thsts 
to n nilio of Ml n nifth of tt\ i lor t in I nlli d Stnti s Uvo 
for t.rnil Itrltuin, lime Hm Inpnii 17 fin Vrnmv und 
17 for llulv Undtr tin tnntv Itn tonntiKo ullowuhh 
loi tin Lnltid Stull H Is IS hiilthshlps id rijf) H.10 tons 
tol 111 (ilMphii I nn nt for < tri iit 

II r I t tin ^0 hiilth HlilpM of 
'VtJTJiloiiM (ti> hi iiiilv II 
duifd to IS MhipH iiiid 
850 tons) and fiFi lupan to 
halHiHldpH of IM l<Mi tons 
All armored slilpM iMith 
dreadniiughtH and predn ad 
nauuhlK nor liKlndid in the 
ubove totuln win to In lU^ 

HtroAid as Win also all nr 
moriMl shlpM that wtn hi inp 
Iniilt and wi i< not \i t (sun 
pli ted I nrthi rinon no nt \\ 

ImtlUHldpA win to In hulH 
for a (M riod of ten v i lu 

SuhsetpantU at tin uij,.tni risjui st of tin Ia)mnem 
the hiitllv ship MuIhh (of alKiut tin sum* si/t mid imiwi r 
EH tht Man land ) wlih li vmim piiti (li iillv ( otiiph K d waa 
l)erinitt(d to nnialn on tin lapaniNi lUtH on lonilltion 
that lh« I'ltHid StntiM Ik jMindtliil to eomjdvti two 
Bhljw of tin Marvlind < lass and that (’nm Itrltnln 
Im allowed to build two bnltli ships up to tin limit of 
35,000 tons liniNiHid ii\ Hu tiiatv In ordu tlmt tin 
folul IlmitatlonH of hatlUship dlsplai i nn nl Ik not <x 
C«‘d 4 d the time nations win nypiliid to ileNirov ter 
tfiln of tlulr oldi r hallli ships as siK>n as tin si add! 
tlonal Hhips wire loinplitid 

Most lni|Hntant In Its i (Kn t on tin < ost of Na\ tl 
onnuiiu nt was tin n si i \ athm n i,ardln„ Hu sl/i of 
filHin rapital Nlilps whlili as wi Inivi said w is phuiHl 
at TVIOO (oils Till 1 tidtllv liKiiMsIii^ s|/( id tin hatlU 
ship and hiiHlis rtilsi r was 
one of tin most ahit mini, 
fm ts of Dll Naval prohli m 
Uiidi r tin spill of I om|H rl 
tion taih Navv alna d to out 
build tin (\isllng ships of 
other Navlis In hihs d ;,nn 
IMiwer pndiuthpn sli aiiiiim 
radius 1 1< with thi r< suit 
thal Ha displai i mi nt h id 
iiiovi d lip In ti M 111 (WI Ivi 
yeniM tlnu from tin JiMHKP 
Ion \oi til Mill otu to till 
2>t0(m-t O n ‘g n e I n 1 ll/a 
beth lln gtiOIMon Mniv 
land and tin IJ (lOO ton 
* 11 o oil I Ii ni I fni rh pi ( 

IMtndinmii of |h)\m i nin no 
loni„i*r In ohtaini d hv liir;.i 
Im n asi h id disphn i nn nt 
Tin most edis fivi hnlth ship 
Imlll iindi i tin In ntv w HI 
Ih tin om whhli < omhliu s 
lu tin Itesi idoiHirllons Hie 
varloiiN 1 1( nil nts of ikwm i 
ahovi I nmin rati d 

It vviis tin aim of Hii s|M»nsois for tia Nival triaiv 

III malo It nppiv to till i i issm id fiphtln,, i raft hnl 
Ims ansi of ( ei lain op|>i>s(t hm Hint di \i lopi d lln limlf i 
lion I Imisi s wi n not inadi to i \ti ml in iinv sm h swei ib 
In;? nn iisnn to iin minm d i raft or as Ha \ vvi n ti rilied 
‘"auvlllurv tikhlln;, 1 1 ift In tin akrtmunl tlu last 
nuiiud Wirt divldid timli r lliri'e hinds Mn\lllar\ snr 
fan (raft, snlnnutlms anti atrerafr larriirs ami air 
tnift ImUrKiiifiov UkhHu^ craft »ri Im Utdis! i nils^ rs 
(with Hu (MspHon id battle ernlHirs) distntver llo- 
tllla leadern destrovi rs md all oi In r surfai e tv pen 
(exH^d t xlwHn;, immiims imd nnarinored snrfuis^ i raft 
under KKMl tons) f ut 1 ships siipph slilps tnnderH r« 
puir Hhl|w mint sweepers ami nn n luint \i shi N rt adllv 
ConvirttHl into xessels of wiu It was pioiK»«tHl that 
the total tonniiKe of inilserK riotllhi IuuUtm and de 


Htro>eis niiowetl taeii |M>wtr should Ik tinlltd siatis 
and < leal Hrltain tndi d'lO.OOO fons lapaii *7iMJO0 
Ions Tiie allovvnm'e of suhinarlnes was foi ihi t niled 
^tnliti and Ciiat lliltain taoh IKKKNl tons, and for 
lapan Td (KH) tons Of alr<^rafr turrlirs thi United 
Males and Oreiit Krltain were cm h allowtti 80, Odd 
tons and Jupun ISdfKi tons liduusi of the fact that 
Naval all craft may be rt tidily adaptisl from speiial 
|j[hh of (ominertlal aluraft, Con),r<Ns iiid not (Mnsldcr 
tlmt R waH practkal to pustrlhe un^ limit for thew 
Unfoi tunatrlv In Hu dlKcusMloiih that followed the 
pio]>oMalN UH to (ruIfKra and othet auxlllurliN the re- 
siriitlonH as to ihene auxllinry trnft win. abandoned 
On till adjoining paKe la ahowu lla preaent unur 
iiioMsJ Ktren;„r)i of the NationM that have al^ed the 


Naval I Katv It seivm lo hIuivv at a khiiiiH where tin 
LiilUsl Statis Ik Mlionji and win re It Is wtuk in tlu 
VMiIotiM tj|Hs of vesMilH dt alt wltli llu inoHt iniiHir 
tani slil{iK aiL thosi In the nppti luilf of Hu pUjy'e, 
whiilv au ;,iouped undi r the nipHon hist Um ships 
Of (Hpmt Im|Mjriiime jm rhnps (Admiral Nims and a 
few olluis ol oiir Naval oUliers would suv oi ;,rentir 
imiMUtanu ) are tlu ships shown with the i option * air 
iiaft larriirs ’ flu Mioiid line ships Iuhhuki of their 
aj,i ail of minor Imimituice 

1 mpientlv dining Ha piint lwint> \iars the Sclen 
m r< Vvtiuii v\ IMS uiM‘l (hut om Nuv> Is toplaavy 
in HO far as vm havi put our dlsjilao au nt into battlt^ 
ships to till m;,lut of idhtr tviss llu most sei Ioun 
vvi^akiusN of our lbs t is our shortage of fast 
Liulsirs of HIMH) tons and over I nli-ns we Iniliide the 


tin vessels nf tin Kiihiimnd i Iuhs whiih, ulthoutfh 
Huy vMie disRTiid (o lie of 7"iO0 tons dlsplaeenient 
)in\( iasn HO kiiatlv Imrtasedln uniiununt (50 iter cent 
Inert nsf ) and In stiingth of hull that Ha v displace to- 
d)iv alMuit 0000 tons — wi have no Hglit emistrs of the 
(Irst iluHS Uowivir Wi Imvt iuit thesi Un shlivs In 
Hu (lass of Ikht < Milsi rs of from ’WJOO to S(K)0 tons, 
and this h ivi^s us wUlioiit anv In tla MKIO tons phis 
I lass in whhh tht lURWh have six shl>>s Inpan fmir, 
1 nince threi ami Italv two In tlu StKX) jiIum claw, 
we havi tlus^ ten HhIps and it Is some (onsolatlon to 
know that In H]H*efl and power leach carries 12 six Inch 
;,unM) Hiev are Im oiuparabh suiterlor to shlpK of tKe 
waine <ln«M In other Navies Great Britain has H5 ships 
In Hie V)00 plus class imlndlnif many fine and nuHlern 
viHsels hut a consldirable proportion of them are 


rathtr old us m^hhiIh p) lupiui has shiiis Franco 
has Hiiee and Ilalv Hve VVlu-n we come lo dcHtrtiyer 
liadirH, w( are tiaid hit for we have not a slnxlo 
\( HW I of this most Iiuimu taiU i lass when us Great 
Bilfaln lias J8, hraiue wven and Italj el^ht 

In tlu ihiHH of soo to IVMi ton destrojerH, \v( have a 
most liuprwHlvi Kail, all of uuc ships beluK newly built 
during Hu war and sliowlug a stHKKl on trial of 34 to 
55 knots In KuIunuriniH of 500 to lUOOtons dlspluce 
(CoH/iaacd on jwf/t; 167) 

Our Latest Battleship — the ^‘Colorado” 

T hi UK are nmn> facts lonnwted with the United 
Slates huttleshlp Golorado’ whlih make lur of 
spetlal Interest to the American public In the Hist 
plaie her OlspUietnii nt of 
tJ 600 tons (nonual) renders 
lu r the biggest battleship 
alloiit n distinction whhh 
she sli ires with her twi> 
sister shi[)H the Mur^ land 
and West \ Irginlu The 
British Jhmd Is larger liy 
OSOO tons hut she Is more 
hntHeiruistr than liatrleshtp 
and indeed Is so Itsti d h} 
Hu Biitlsh themselves 
Not onlv Is tlu* Golorudo 
the laigvst hut she Is among 
the most heavlli armed hat 
th^hips mIik i she i an ies 
eight KKimh 4M>ilil>er guns lids Ih a more poweifui 
halterv tUitu tlmt of the HomH Mivt reign und “Qtusn 
I ll/abtHd classis which iianint eight 4J-calIber Ifelndi 
niins as Hair main armuimnt Another iiolnt of sn 
iwrlorltv is Hu (KPnsive arrangements of tia <V>1 
orado Ih»Hi as ngards licaw armor and under watei 
snbdlvlsliin lla armor plan im hides JSVjIndi sldi 
armor IH to Hindi tuirit minor, and heuw armor 
around Hie laiKi s (Ff Hu Hna»kesta(ks Th* underwater 
pndedUin js supi rh the hull Isiwisn Hu engim rooms 
and Hu w dii Ih Ing mudo up of no less than five 
separate wall r tight slu IN (longHtulInal hulkheads) 
eleslgnMl to nislve Ha hlovv of the tori>edo nnd dlssl 
pnti Hu dlsintiilve iM)wei of Its gases U fori the \ can 
get through to the ingim riKiius, Hu holler rooms, the 
tmiKarlnis oi otlar vitals of the shliis 

Tlu N]M ( (1 of the "< -oI^^ 
ratio In her reient trials 
ov( r Hie ollldal measured 
mile at Rockland Malm, 
was 21 t7 knots Before im 
dt rgoing tlu se trluN h|u was 
sent on a shaking down lilp 
(o I uro|H' where she it 
traded wide* attention and 
was a subject of v( r\ favor 
ahl( coiijiiaid Shi N in 
deed a ver\ handsonu and 
imposing ship With her 
long and lofty spar de< k, 
towering bridge struc ture 
and formidable looking 
housed In tops she* jirt^sents 
a truly muje'stle Naval pie 
ture 

If we have any cHtldsm 
to make of the “Oolorndo ' 
and her sisters, tt Is that 
too much of their armor Is 
vertical and too lUtle of It 
hori7,onlj^l A few Inches 
taken from tlie side armor 
and judiciously phuxd nlsive the inagarlnes would 
render these ships Is Her predeeted against the steeply 
falling shells of a tong range bombardment Similarly 
a few Inches taken from the |»ort plate of the turrets 
and placed upon tho roofs, would render the sixteen 
Imh guns more aecure than they are now ngatnst turret 
ponetraHon However, all existing ships In any Navy 
of the world are open to the same criticism 
Another Interesting Tact nbout the “Colorado," Is the 
fact that she is tho last hattlesblp that we shall build 
ffir some vears to come that Is to say, until the Wash 
Ington Treaty Limitation has expired The limit of 
slxe of that treaty Is expressed In displacement, and It 
stands at 35,000 tons. Great Britain, as an offset to 
our completion of the “Maryland” class, was permitted 
to build two battleships. 


r Hh drawing on the opposite page jcpreicnts the relative strength of the leading Navies of the 
Tvorld in wiarmotcd ships No hatileshtps or battle cruisers are shotvn, the IVashingion Con- 
ferencL having determined a ratio m these ships of 7 and ! 7 rcspcc((Vc/if for the 

ignited btattSf Cicat Britain Japan France and Italy Of light cruisers fiotiila leaders and 
desUoyers it iras proposed that the United States be alloived 450^000 tons. Great Britain 450 000 
tons Japan 270,000 tons and France and Italy propoi Itonaiely Jn submorirtcs ibc proposed totals 
Tvcic 90 000 tom, 90 000 ions, 54 000 tom and so foith Ultimately, these restnetrom on unar- 
mofcd craft n>cre abandoned ft ivill be seen thal the United States Navy suffers from a very great 
slwitagc in light cruisets and possesses not a single flotilla leader 
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Insular Irrigation 

Hawaii Finds It Necessary to 0)ntrol Her Water Supply 

By Arthur L Dahl 


IILN we think of Ilawntl we 

¥ 11 re opt to consider U the 
Kiirden spot of the \^orId 
uliere \uturt hiis i(rrun^,ed 
e\t rj t liinj; to prodin < t hi 
most luxuriant ^novtli with 
the sIlKlitt^t effort of man IhN Is true 
to a limited extent fi>r ( llniatti lundltlons 
are idiHil for most trophal Mops hut IliL 
lUKtnulty of man has n t ulhd Into 
piuy to insure, in miin> pi\i ts of the 
Ulunds, the necesmirN In if^utlnn waters 
for the tU Ids of suKiir tune rice or otlur 
native jtrodutts for uIilU utplous rnltiH 
full In till IiIkIi inoiintnlns some of the 
low lands do not i^et a sulllcUmI snriph of 
water t-hn)Uf{:hmit the i^rowlnj, w awm to 
supply the ( roiw with moist iin Tht re- 
fore the pliintiilton en^lm^irs ha\i pom 
Into th* nT( sw s of thi inoimtulnM and 
have built flumes and (<»ndults to larry the surplus 
watirs to where they will do tlie most jcisid 

Hawaii Is a country of (‘oiitrastH for at many points 
(owerlnic mountains lim ulinoKt out of lh< sea whili 
at others the sandy shore rises slowly from the ocean 
level, and vast Adds art available for RrowldK iroiw, 
If a sustained wuti r supply Is pruvidcsl 
A number of suKar nanpanles on the Island of Maul 
formed a eooi>erntive tompanv and at an 
expenditure of over a million dollars 
developetl a water sjsteiu for the siiKur 
Helds that brings the rains from the 
moimtnin sloiies of hast Muul through a 
aysteni of ctmals anti tunnels over 40 
miles long to Irrigate the cant flelds The 
more available of these sourtts were 
tapped by the old Hamakim ditch and by 
the Haiku ditch over twenty vears ago 
but UH the need for tnon water Inereaseil 
the ditch s>Bt(in iienetratcd mnnv miles 
further Into the mountains The Inttst 
Kauhlkoa ditch consists almost mtlroly of 
tunnels throngli the willd rock for (mt of 
28, VM) feet of this mw <*onstrii< tlon onl^ 

70tl feet consists of open dllch the nnmln 
Ing 22 800 feet being bcnoatli the surfaix* 

The ditches are six feet wide and the tun 
nels are sewn feet high Tin wat«r In 
tills ditch Is passed ncross the great Mul 
Iko guh h thrctugli nn Inverteil siphon 
pipe 22 Inches In diameter and STi feet In 
length The longest innml on this ditch 
Is over 3000 feet In length 

The mountain shiiss of Hawaii are ho 
precipitous that very little of Htcirnge faellltlcs Is 
afforded and during the middle i)f the dry season It is 
often iMHVssari for the sugar companies to supplement 
the water supplv obtained from the niountaliwhy pump- 
ing water fmm wi Ms sunk ut various iiolnts tliroughout 
the fleWs One plantation has Installed pumping planis 
ciiimblo of raising tOOtXItiOO gallons uf water a du}, 
nnd the same companv Installed a bj droelectric. plant In 
ixinnecilon with Uh mountain dltdi svs 
teni capable of g'enc rating 875 horsepower 
which power was UNed t(» o[>ernte pumps 
that elevated 0 500000 gallons of water 
dally to a he Ight t»f 574 fc'ct and then 
released to Irrigate the cane fields 
Another sugar companv ctn the Island 
of Muul luis Immcsmsl the waters frora 
the mountains back of llu cane fli Ids 
and In the proct'ss of bringdng ri(HMMHK) 
gallons of water each dav to Irrigate the 
land sulflclent electric lamcr Is gonernted 
bv the falling waters light all of the 
plantation hulldlngs and supply iM>\ver to 
tmmp 1500,000 gnlUms ctf water from 
wells 

The Honoknhnu ditch In West Maul 
supplks about 5M(HXUXH> gallons of water 
dun> which Is brought from the Honokii 
hnu Valley, a distance of sonic seven miles 
llie canal consists of milts of tunnels 
400 ff'et of open ditch and 1200 feet of 
80 Imh siphon pipe The entlrt ditch and 
tunnels are concrete lined and In the con 



The flume in one of the leading Hawaiian waler developments 

ill flic ulties had to lie overcxmie, owing to the ruggc*d and 
almost Inac c i^sHlhte churucter of the connti> In hutld 
ing this ditch it was also possible to gent rate etc* trie 
c ui n nt for one of the ditches rent ht d the plantation 
far alswe the area of cultivation and a gent rating 
plant was Instathd to ullllsse the power drop without 
Interfering with the use of the water fm* Irrigation 
Ttie town of Luhalna is lighted from this hjUroelectrk 



Irrigation ditch throuffh a field of sugar cane 

jKiwer plant, and there Is plent> of current to spare, 
Tlie cane fields of the Hawollnn iVuunierc lal and 
Sugar (-onipanv the largest sugar oompanj In the 
Islands, are watered principallv bv a great canal and 
ditch which brings water from the mountains of Hast 
Maul, a distance of over 50 miles The upiier reaches 
of these mountains are rain soaked prnctlcallv all the 
time and by n sjstem of four ditches heading Into the 



structlon of this system many engineering 


Sugar mills at HaksUu, deriving their cane from irrigated fleUa 


wet area a constant supply of water la ob- 
tained and carried to the drier region be- 
low Practically all of the ditch line Is 
made up of tunnels, which are cement 
lined and cost over half n mtUlon dollars 
to construct To supplement the water 
supply during the iierlods when the rains 
fall, the companv has developed a 8>8tein 
of pumping plants to take water from the 
many subterninean reservoirs which Ue 
under the fields 

In the process of bringing Irrigation 
waters to the low lands, some of the com 
panics have found It necessary to con 
struct Icmg trestles to supiiort the Itumea 
across canvons or low depressions, and 
throughout the islands visitors cau see 
these frumeworks that support the life- 
giving waters that are brought from the 
ralnsoaked slopes of the mountains to the 
dry areas below Due of them Is Illustrated 

While natural reservoir sites are scarce ^et In some 
Instances these have lieen found and have lieen devel 
oped to regulate the flow of Irrigation waters thnmgh 
out the year In one district the construction of a 
reservoir lilgh In the mountains enabled a plantation to 
cultivate an additional area of cane land, and thus 
more than pay for the cost of the reservoir system 

Nature, through her trade winds blow 
Ing almost constnntlv ognlnst the lilgh 
westward sides of the mountains, sup- 
plies an excessive rainfall to those re- 
gions while on the low lands protected by 
the shoulder of those same mountains the 
sun shlneH without Interruption during the 
inunj months of the dry season Man by 
harnessing the ralnsoaked slopes, and 
bringing into captlvltj the llfegivlng 
waters has made the low lands blossom 
with sugar cane and lice and the other 
things wiilch furnish fcsnl for people, and 
the work Is still going on, so that event 
uallv every drop of water will be put to 
beneficent use 

The Sense of Time 

I N the ProcetHlIngs of the Society for 
Psychical nesenreh (British) for July, 
Mr 8 h floo|^)er bun an article with the 
title “An Experimental Study of the Ap- 
preciation of Time by Somuarnbulea ' It 
Is known that some hypnotic subjecu dl« 
ptav what upi>earH to be a supernormal 
lK)wc r cif appreciating the passage of time 
If, for example, such a subject Is told during hypnosis 
to perform some simple act at the end c>f 5000 minutes 
he will do so at or about the correct time although In 
the ivcHod Intervening Is tween the hyiaiosls and the 
ls*rforninnce of the aet he has had no (‘conscious know! 
edge of the suggestion that hns been given to him 
hxiierlrneutH demonstrating this i»ecuniirUj of the hyp 
nolle state have l>een recorded bv Gurney, Delboeuf 
Bramvvoll and Mitchell and Mr Hooper 
takes up tlie Inquiry at the point at which 
It was left by these observers Two main 
problems are presented by the results of 
these experiments (1) the HuhlimlnHl 
calculation by which the subject comes to 
know the time at which the suggested net 
Is to be performed (2) “true time-appre- 
ciation by which the subject knows 
when the time so calculated arrives. When 
a long tlmo-interval Is given In minutes 
the subject usually calculates subllmlnally 
so oa to find out when the suggested act 
falU due Mr Hooper’s experiments cor 
robomte this but one of his subjects 
maintained that as soon as the suggestion 
was given ahe began to count rhj thmically 
and continued to do so until the suggested 
number of minutes had elapsed It Is to 
such a capacity for accurate coonting of 
seconds by a subconsciousness on which 
the pendular rhythm of the dock has 
been faithfully Inscribed that Mr Hooper 
looks for an explanation of “true time- 
appreciation ” 
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ThrM Ti«ws of the celluloid model of the **Shenandoah,^ used in the novel etrene t«Ht8 Polarised li^ht 1 h pasMd through the various members while under atrea% and 
the nature and magnitude of the pull or push which they inuBt withstand is shown by the rainbow colors of the resulting image 


Translating Stresses Into Color for Visual 
Observation 

T HH Bureau of Aeronautics of the Navy Department 
has made a study of a celluloid model of the ulr 
ship ’‘Shenandoah*' by means of photoelimth meth 
odH The work was done In the lalKiratorlcs of the 
Maswochusetts Institute of Tethnologi ^o deiUiife 
stuteniont of the rcHUlts of the tests oun be niuile but 
Navy Department ofhduN hn\c exiiresned iheniselves 
as well pleuHed with the data ohtulned It Is iKlkned 
that these (ests will b(» of ‘distinct >jihje’ and of 
material aid In the di^slKn of HlrshlpH to pre\ent u 
reiwtltlon of tlie /K J uud ‘IComu dlsnsterH 
The model consists of several thitusand pieces of 
celluloid mm hlned precisely to stale and lllUd logtlJier 
in u miniature dupihute of ihe airship The t^Htlng w'us 
perfonued In the phutoclastic lalKtrutorj of I lie Depart 
ment of Pin sits by Dr Paul lliiiiiiins and 1 11 1 rost, 
of the Technology stafT, under tlie gen- 
eml supcr>lsion of Professor Charh^s I 
Norton of tlu Departiiiem of IMnslcs 
Th^ plituoiaena of itliotoelasth Itv Imvc 
been known to seknte for soiia time 
but have been einplo\id onl> rmntly 
to settle tnmblosiuue probkins of strm 
turat design, many of whldi cannot Is. 
muthetnailcally determined isy this 
method pfilarlzed if^lit Is passed througlt 
the celluloid of the modi 1 tmdtr differ 
ent loading (ondltlons, and the streHses 
ttpi>car In rainbow colors Mme (^ellu 
lold Hi'ts strut (urully as do uit*tals 
useil In construction It Is tHmslltle by 
vnrjlng the loads on the laboratitrj 
model, to delirriilno Just hc»w the airship 
Itself will act under various e^ondltlfais 
As Prof HejmanH states “By this 
photoeluHllc method we can hsik into the 
vast and Intricate netw<»rk of tlie dlrlgl 
ble and sen? exaetle whnt Is going on 
when U U laboring Wi (un sen? how 
she is carr>ini. and distributing the load 
Wo have made an anaUsls of the Slten 
uneloah, Naming exaetlv how Hit stresses 
are taken up by the lueinhers of the 
frame and the wires When we hoar «>f 
new forces which the ship must meet In 
Its centures overhead we mn try them 
out on the model here at TeehnnIog> ' 

Viflion and Man’s Mental Powers 

T he flrst step In tlie evolution of 
man's mental istwt rs w as taken wlieii 
In a very primitive and unspedaliwai ar- 
boreal mammal vision became tla doinl 
nant sense, bv which ino\pmcnts wfrt 
guided and belwvlor was largelv deter 
mlnetl One of the Inmunllute results 
of th* enhancement of tlie Importance 
of vision was to nwnken the animal s 
curiosity coocfmlng the things U saw 
around It Tlence It was prompted to 
handle them and Its hands were guldoil 
by vl pual con trol In do lug so This 
brought about not merely Increased skill 
In movement, but also the culthatlon of 
the tactile and Mwwthetic senses, and 
the building up of an ©mplrtcol knowl — 

^ge of the world around It bv a (sirrc- 


Intlon of rliL information nhtaine<l t \[)eriinentiill\ 1>> 
\islon, tou< h and inoMiiunt 1 la acipilsltlon of gnattr 
skill nfTwteil ncM merflv tla liands but also the cerebral 
tiaalmnlsins that regulate all movements and one t»f 
the WR> s In w hlcli this was i vprosse<l was In tlie attain 
ment of a wider run>,e an<l an Increased predsloii of 
tlie c<in Jugate movenants <if the eyes and esi>eclall\ of 
a more accurate control of 4on\ergence This did not 
(M ( ur, how CM r, until tlu tliltenlng of the face 1 reduc- 
tion of the Kuout) allowed the ejes to come to the front 
of the head and ltN»k foiwaid so that the \lsuat tlelds 
overliipiied ^^ore<JVCl, a \er\ coniplh atcnl iiierhanlsiii 
had to bo deveUfped In tla brain !>efore tla^se clclkate 
asHCK luted movenants of the e\eN could l>e effected 
The building up of the Instruiutnt for re|,ulntiDg tiiese 
c-tcMtiovenients was the funilamental fac tor In the evo- 
lution of man s ancestors whUli oiTened the wav for tla 
wider vision and theiMwverof looking forward that are 
so pre- eminent I V distinctive of the human IntellcHt Oui 



Submarine photograph taken from high in the air 


coiimion siKHHh is ]>crmeHtHd with Ihe Rjml)ollstu that 
prcK lalms the Intlm nee of vNUtn in our Intellectual life 
The ilrst Hta^,p in this pr*Kcss sc.*eniH to have been the 
cxitunshm of the prefrontal e-etrlex and the acquisition 
of till istwei of voliintarik extending the range of coo 
Jimate moveitients of the e\eH and feHUslnfs them upon 
any ohjiet Then came the IalM>rlous process of build 
Ing up In the mid brain the Instrument fe)r effecting 
rlasf comph \ adjustments aiitornatknlly so that the 
animal was I Inn able to flv Us gaze uism an object 
and to cemeetiti ite its atlentlon ujeon the thing seen 
nithcr (Inn ninin (lie imiHc alar m ( Im Idtntul to the proc- 
ess of seslm. It lliis iepre*sents the germ of attention 
and memtal (omentration In Mniral But the power 
of automatic ally moving Ihe e\ts with mieii accunny 
that tlie limigi 4 of an objext upon the two retina? cemld 
be fitcused with precision upim e\aill> estrrospondlng 
spots made |H>Hsibk the aceiuisltlon of stere(»K‘oplc 
vision tin a))ilit\ loappnelale the form si^e solidity 
uml evait ]H»sitlon in spnt*e etf objes’ts 
Hen(e at I Ids time probabl> for the 
llrst time In tla lilstnry of living cren 
tures an animal afi|ulre<| the power of 
seeliif. In tlie sense Dial we asHodote 
wltli that verb Ihe attainment of 
these new i>owcrs of ( xui t vision fur 
Iher stimulated the aiilinuls e urloslty 
to evamine and liandle the ohjeets 
anuind It and pro\Iele<l a more efficient 
(‘ontrol of the luinds so that ueU of In 
ereuMlng degree«e eif skill were learned 
ind inm h metre delleak rtnwers of tac- 
Ilk dls* rlmlnathm were acciuired Out 
of these e\i>erlments also there emerged 
u fuller appreciation of the nature of 
Ihe ohjeeih ses n and handled and of the 
natural fones Dial Influenced the course 
ol t vents — l/M/raefA from address by 
/Vo/e«A(or f/ hllKtt Smith r i? S , be- 
fore thi tiritixh \nso<'tniwn September^ 

Undei -Water Photographs from 
the Air 

T DD alnilanr has o]Hned up new 
worhis One of them Is a submo 
rine wemUl \\lanirs Hvlng hundreda 
of feet alNoe a IhhIv of water can 
sen salane obJtMls far beneath the 
Hurftce I ha Is win aircraft were the 
de a(ll\ lilt mil s of ^^ulanarlnes during the 
lute \^al and whv nirphines are now 
umckI to loditt sho ils of tlsh 

And Dtt eamera when cquJpiwd with 
the ikht kind of plates and rav flltem, 
ean pine Irate the water even more sue- 
c'cssfullv than the liumui eve^ Objects 
submerge d Dnue than flft\ fee t havelieen 
jihotngraphe el from an airplane Hence 
It N now jxisslhlp to make n rapid 
photo^raphh survey of shoal waterways. 
IDyers like the MlHslssIppI with evner 
shifting hars yvlll hereafter Im> inatle 
safe by monthly or yve^eklv niapi^lng 
from the air In earthepinkc regions, 
such as soul hem Italy and Japan, the 
(hanging eoast line shallows and har- 
bors can easily l)e photograplied after 
eacli new eiuake thus keeping naviga- 
tion o|>en and e*onsorylng lives 
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Making High-Tension Cables 

From Old Rope and Oil Waste to Leak-Proof Conductors of Current 


By Francis A. fFestbrook, M £L 
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~~ I LOTllK AL ( ondurtoPM 

Htriini, on ihiNs alon^ 
ntri‘ets un ofleu the ohj*^! 
of etmOemUHthin bA nlunle 
tree coininKsloriK 
nienl hoi U Hi s und otlierH 
nnd thut [h hIkmU all the tlioiit.,lit that N 
Riven tr> thf Hiihjii t of elettrUiil trims 
mlKHlon nnd dlstilliuiion liv the (senernl 
{Hiblk exivpt when KoincthlnK rihs wronw 
and tilt llRhtH tro out Wlun (»nu tin 

condui torn ure plutid out of nlRtit Ih ^ '/t Thn 

low the surfiitt of ttie tnuind t\tt\lKid\ 
henven ii hIrIi of lellef und forgets uhout 
them except the enRlneern who Iuvm to Three uta 
tTHURinlt the iHiwer ovir ihem and tin 
miinufiK turern who huM to niaki tiaiii 
The euRtnivrs wori\ l>enmsi Ir Ih ImsoiiiIh;. more 
and more of a piobltni how to <air} illiiUntl^ tin 
liniiteriHe hUaksof jHiuei whhh inuMt soualiow Im. con 
Ae>td from Hie ReniratlniL, Htuihuis to suppU flip con 
linuatly IncrmslnR demandH of IndiiHtrlul and domestic 
consunierH, When one of rla \er\ ni w inodirn Rone- 
riitlnR KtulloiiH Is put Into HeiNht, li In not so dlltkult 
to build H stis^l toAM r 1 1 aUHiulHMion llm on priAUte rlRlit 
of way us fur uh the cltj llinlls but from thore on to 
tile various suli-statlonH of nicisNltv liKulid In thlcklv 
popniattHl unas it 1 h a aita dlfTirent matter As no 
city will ptrnilt ver> liiRh voltuRi oACilaad lln< s It is 
Impiratlv* to iuNtal! tin lonUmlors muh r^round and 
tlilH kreutiv 1‘tmiplli^ili s thi proldiniN of liiHUlution 
It is not >tt posHlt»h to make Insulatid 
cabUw for very lilkli aoHomsh aaIuii 1*0111 
imred to those iistd for oih n win lints 
()n the ollur hand thi ^oltuki nuist lie 
kept up nnsoniiblv IiIrIi Ihsuusi it Is not 
IKiKslbh to tninsndt ikHtrlnil jiower eio 
nomitnilv at low Aolia^fe fonstspanth 
the lentnil station niklmviM an clamor 
Ink for iilkhi r nnd Idkhir \nltake mbh^ ■ 
and the nianufacturlnk < nkinei rs are 
wrestllnk Avltb (lu problem of how to 
umki tlum 

riip hlkhosl AoltURi undir^round (abb's 
ill coiununliii Her\l(e are for atid 

some at tkUMM) aaMI kihui Im la oih ration 
but (vin tlilH Is not \erA titkh Avtun lom iwmbm 

partsi to tJie volt ai rial transmls It will ho jk 

slon llnf*^ now Rivink sHtlsfai-torA result^ ^ator onoi 
In (’aliromia In < ontradlstlni I Ion to this 
the inaklnR of (\in volt und( r 

ground cables iisiulns tht kreatrsi (un 
and InvolAvs lonstaut ilwtrital and (lamltul n hi arch 
not to nwntlon tht uittnilon width must be Rl\pn to 
tht tiH hnlipie of aUual manufai turln^ und testinR be- 
fore shipment 

it le a curious fact Hint tlu insulatbm for thene 
(ubbH Ih made out of obi roiKs and ri fnw from oil 
roflnlntt To l»e moie It Is n rather heavy 

Manila ro)>e pftiiep wratiikd tlRlitU around Du copper 
(ondiutnr in strips or Main's” and saturated aaDIi 
heavy ndmral oil that Ih worthless for mdlnarj uwt's 



t *ft Thn MH?tor stranding machinr which ooIIb the Individual RtrandB of wire Into rmhlc 
Rf0ht Winding the paper Itmulation off ita Hpnok and on to the cable. Bdou The Impreir 

naUng tanks 

Three hUkch in the manufacture of paper wound* oil Impregnated, electric 
cable for underRround transmission of current 


Tlu chaimttr of the puiM'r ns4Hl Is the subject of 
tmith at tint ion- It must be strong enough ho that H 
will not tear Athcn Avrapiied around the cop|>cr ion 
ductor with adeipiate tiRhtness or wlun Du tlnishi d 
cable Ih lunt as during the process of reeling or im 
rec ling, or when lieing pulled Into underkround cNin 
dult Furtheinmre, It must la> capable of abHorblng 
the pro|>er amount of oil, or ‘c(un|Hiund as It Is gen 
erally simkcn of, not only Is tween the llhpe« of the 
paiier iuit also wlildn the fibre s tliemsilAPS It must 
be free from Injurious Impurities one) huve the nec 
CHsarj ele<trlc.a! charm terlsth s ma ti as low cupacltv 
Iiigli die lest rit Strength and low die lee trie loss Pajier 
Huituhle for a certain voUnije inav not l>e suitable for 




Itae^ Sheath 


■■i'ktVi'-'. .j 
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It will ho aeon that with thI* shape of stranded oondactor the Inner wires arc larger than the 
outer onoi Usually the strandn are crushed toocthor more than here appeara Note also the 
paper or jute (Ulers for taking up tho space between the insulated conductors 

Cross- section of sector cable 


« blgiier voltugi* it must also be caimble of with 
standing u blkb degree of heat without charring or 
“carbanlFlpg, as the cables become hot when carrying 
n heuAj load All this must be doteriulncsl before the 
pfllier Ih Usetl for evc'ry roll rec'elved from the mlllH 
becauwe It Hei'iiiH to be very difficult to make It of uni 
form quulltc and thercA are continual Aariatlnns of one 
kind or another 

It Ih thp Hume storv Avlth the impregnating com- 
IMUind The tuateHid used Ih print Ipally petrolatum — 


a prcHluc.t of the refining of crude oil 
but tilt dekrec of refinement and the 
luetlicid of roflnink eniplo\ed are of kPeat 
)miHutancc> Not onlv In the Insulating 
(piaiitv of Die ( onifKiund Itself altec ted 
Ibeiebv but uIho tho mmaint of It which 
CUD bc' uhNorlRcl bv Dip paiier hurther 
male Loptuin kinds of paper and (S»rtaln 
klndH of ccunpoiind kn 1 )pnI together and 
Die problfiii Ih to find the CNUulilnation 
wliidi will glAc the Ih'hI results fop auA 
siHslUcd <n>t of opeiatlnju (smdlDonH 
e mprw |Htrolatum roniiAouiulH us aapU uh 

1*1 paper AUTA a kic at deal from time 

L, electric when thepL U no appan*nt 

rtasem wb> then, should la* anj (]ltTc.renct 
ConscqucntlA these AarlatloUN uIno Iihac 
to Is* caufuIlA MHccrtnlncHl l>y continual luboiatory 
tests H\e tents on the paiier four on Die cdl and 
three on Humpli h of liupregnuU d paiier made unre*- 
inltDngl>, ure tho IoomL niimlier Avhlch avIU Hiifilce to 
ctiHure gocal ciualtty \t buKt twice as iaan> teHtn huve 
to be maclc at Ichh frequent lntpr\nlH 
Tho healing of cnblcs wlille IranRiulttlng ixiAVer haH 
lioen mcntlonecl This is partlv due to the nuinl>er of 
QiiHiPPOH of curpcmt being curried and can bc> kept within 
reasonable llmItH b> pniAldink sulIlclonDv large con 
dm tors Thue is anothor c iniHe of heating from the 
dielectric Iokh wldcb occurs in the InNUlntlon and 
dojR'ndH on Die Aolhigo and the nature of Du Insulating 
material It Is dm to the electrical strcsslnk of the 
insulation and Die abHorptUm of a certain 
amount of iiower 

3 The leiniHralure at whlc.h a cdble can 
S be opencled Is Mniltcd I»v the amount of 
heat whkh the InHcdutlon can ntund with 
out charring That Ih, no table cun l»e 
Huccessfullv o|>erHted contlnuouRlj above 
a cb finite timperalure The heating 
cHiiNed bv the rurrent which Ih Hnwing Is 
to lie cxiiected and Ih unavoidable but 
tliat caused Iia the dielectric low In 
the Insulation, Ariibb has nothing to do 
with the current but neverthelesH reduc^es 
the number of HHiiM^rc's which cun be 
' ,, enrried, tan be eont rolled to a conHider 
■MBBaamBH abbexUnt The “die. I ch trie Iobh depends 

rer than the on the c leetrbnl pro|»ertles of the [iniier 

^ aiK) the linppc'gnniing conipfumd and knowing 

■ ” these from laboralori tests It Is iH>»»lble 

to predbt ItH uuignltnde The Insulating 
fitrcTigth cannot Ik* predetermined ho 
pohIIa hut It Is not entirely impredktnhle As regards 
the highest permlHslble temperature this Ih limited bA 
the properties of the oil and the i»a|)er Conseciuentlv 
In designing a coble It Is necessary to see that all the 
desirable characteristics will be attained with the nt 
nmst economy both from the standpoint of cjost of rave 
materials and the facility with cshlch they can be put 
through the nmnufuriuring prcicesses 
Haring these requirements In mind let uh noAV see 
how the cBbleN are actuiillj made In the first place 










May, 1924 


SCIENTIFIC AMERICAN 


825 


there tw» kinds of high tension cuhlea — slngh eon 
doctor und triple tonductor L^minienhil tninNinlHslon 
circuits are almost unlversuliv three plnitie ond itNiulre 
three conductors Ttie three condiu lors nm> 1 m twlHied 
together and be phu^ within a ciimnion lend hIo nth 
no as to take uji only one du< t in an underground »on 
dull line Tills has \erv i It Unite elettrhul mhantageH 
as the lungnetk fields surnumdlng em h turieut t nri\ 
Ing conductor are neutrullsscd by their dose proxlrnlt 3 
But for very high xoltuges my -tTiKK) lietMswn tondut 
torg, the Insulation has to Iw ho tlikk that even if the 
profier manufatturlng nia<hlner> were uvulluhh and if 
the tables would not be too stllT to handle, it would 
sUH be Impossible to group tbt three conduttors under 
one flheatli betause the diameter would be so largo 
that there is no conduit line In cxlstem-t with big 
enough ducts tt» receive them < ons4H|iientb far volt 
ages alum IW,000 Klngle-comluctor tallies are used 

Tlie mnductora themselves are of stnindiMl (oiijxr 
In thrce’C^mductor tables they are gem i alh scitor 
shaped, as shown In the drav^lng for It is i>ossll>lo to 
have a Miualler diameter in this wu 3 Wltli single <-<tn 
duotor tabhs llie condiutors on, naturallv, round 
The Blxts of tile con dm tor of toiirst varv dt iiondlng on 
the amount of turn nt to be cai rh d but 1150 Odd i in alar 
mils is UH*d more frequentb than anv otiar for three 
conduetor tables and it U aliout the largisl size prai 
tlcabk for verv high voltages Ihhuus^ taken togctlar 
with tin tbi/k Insulation rc^ulmi tin final dlameti r 
will be tlio maximum whhh will go Into existing dart 
lines 

The stranding operation for round and mi ha (on 
dm tors Is < arrted out bv dlfrinm lUH^blms bat tlu \ 
both follow the saint ptlntiples lakt foi lnstiiu<( a 
HodOOd (Iniitat mil round /‘ondm tor Ibis H mad^ 
upof thlrt\ seven Xo 9 A \V (i softioppu wins Hint 
Is tlin*e laiers wotiad In niers< d}n< lions anrand (be 
center wire Tin sttandlng niinhlin Is \u\ long find 
ciinslsts of stv lions ubhh rtvohe In opisislfi dircttlons 
The proixr numiier of coils of vslre foi < in h lu\n Ik 
nioimtcd in unb res|ie<(l\(* sediim of Ibis nun bint 
Tin re are six ft»r tin fiist hnti l\\tl\e for (In stsoiid 
liivtr and tigbtun for tin tblid Tbt siv nlrts oi 
Htrtnds art twisted around tin tsiilti siiaml tinn lln 
twtive wirts over !( In the <ip]Hwitt dlr<<tl<tn bv tin 
st*cond section of tin mmhlnt anti lln tblni hivti Is 
ftiniicd I 13 winding lln tlghtetn strumN ovtt this uith 
the direction of winding again rt vt rst d 1 his is known 
to the tahlc nuinufatiunp as tttnctnlrh Kitamllng 


tlude nir sjmtiM Istwiin siiccesslvc ln>irs without 1 Ja imntlon of Ibi belt Insulathin brings up a «ul>- 

leurlng It Another line inilnt Is t<» have tin splml of lett whhb wi have not \ei loasldtnt) 1 ui li (onducter 

oiu!) single ta|M» with tin s|)ctlfiid iinlfonu overlajiplng lias a teittin tbifkm^s of imiier aroimtl it so (but the 

After (he fondm tors have 1)04 n <oM rid with tfTntUi iblikmss lulwisn ani two is twhs that 

the nsjulml tlihkntsH (»r i«ij)er thev are taken to tin amount IbK of <oars4 Is disigntsi t/> 1 m udtstuale 

(ubllng iimchlne If thev are tti lie made Inio a Hire* tor (he dltfutnn In 'oliagt Intwtsii tHindattors But 

conthnlor tabh J liK In where the> ai« (wNtuI lo- (bt amount of iiisubiOon iKtuisn u condmior and the 

gethei as shown lielow It works on (In Miim prln leid vJuutb of the < nblt oi giouncl is onlv thiil around 

t iph IIS a slnipllrteil st> Hiding macJilm wbire (ben (la Individual (ondmtoj and as (Im voPago to ground 

Is iii(»n Ilian luilf tla voltage 
Istwoin (oiidu(t<irH it iKne**- 
M V to provldt addltloDal 
iMMibitlon Hiat is (In fane 
(Ion of tla Is ii (sanmon to 
all of tin (Yin dm tors. Of 
lonrsi tin (s]uhal(nt thick 
nos of paper (^otild be 
w rap]M d around em li con 
dU( tor but that vvoiihl tn 
(riast tin dlaiia ter of the 
cabk and iisi up niufh more 
(laiK r und < onm ipnnrly more 
impregnating material — that 
Is tlio table would cost more 
to make and would «lHr> re- 
(piln largv r diameter there- 
fore exju nsive (Ymdiilts In 
tait w la rt (abb*s art tti be 
palhd Into old tondult lines 
I li!'« (pit sdon tif keeping 
(loan tb( dlarinttrls vital 
Of (ourse with slngU con 
dador tables tbt t aiding** 
and belt* oiiorutlons are 
( liminup d 

Tla ( ibli Is now ready for 
tb( imprt glia ting dt piirtnn nt 
bill 1 h fore IK Inal Impregnn 
ll(fn Is lagan c* rtuin pre- 

Is Old} one lavii Ihnt laigt rt*eK of Insabiltd ton llndnurv s((ps iit iu(<ssai\ It must first Ih» thor 
dm((»rs ait moanf<d on tla itvidvlng f»ai( of llu ina ‘ujglilv dihd 1 vtn tlu drbst ii(»iHarin,, piilier relaiJiH 

(Idiu rogtibtr with spools of Jute 01 |ia|Hi strips a smjalslng amouiK of molslnu wlildi If not rtmovct! 

talk (I lllkis w hit k ait Itsl Initi tin spots luiatNU v( r\ siilmsh dlndnNIa s its Insulation sinngtb Dry 

(lu (sindiK toi s ns tin \ jias-v through tin dlt l bus giving looking pnpti loni iins m(o)il(ng to<nrtfu) lalxinitory 

a solid loimd t (tf'.s st < tloa to the ahst mhli <1 < ddt Tlu tests about 1 to ''> 1 tent of mtiKtur# and ordlnnrv 

twisting of (la tondmt as is m t omiillshtsl bv llu turn paiwi as miuh as 7 or s pt t tint ( onseipientlv tbt 

Ing of tile m « him lki< ag dn (In <pit stlou of tttb * ibb on (la ntl as ll tomes fr<»m (bt insulating de- 

nj(pn Istmounltrtd In ila mussttv ol so ojiciating Iht iiailiinnt and wilghlng iMihuiis five (ons is plaecd Ifi 

mat itlnt ibd tin ptdnls <d (in set (<irs will ofualiv a Jmt air tmn ula»t It N Iff( ftir stvtral davs This 



The prtHu through which the cable paasem after impregnation In receive its 
coating of lead fed in at the back, it emerges at the front with the aheath 

ing applied 


Tin Met (or stranding nia 
fldtit shown on p SJ4 also 
(onNlHts of parts rev oh Ing 
In op|K)slt( dint (Ions and in 
which (Oils of wire an 
mkmUKuI but in (klM<usc (la 
strands In dlflLrent lavoi-s 
are of different sl^jos as the 
dniwlng liidUakH This Is 
slmidy iMsausi It Is lielter 
for nn'Lhnnkal nasonfi to 
Imve (he Inner strundH larger 
than the out* r That Is, 
they shiiiH* n|i Ivetter and re- 
tain the w‘ctor form more 
aecurelv than If tinv were 
all the sann sl/e 

The applloiflon of file 
ivapef inHulatlon is bv naans 
of a rather simple imnhfno 
width we hIkiw, but as In 
almoHt anj mannfatfiirlng 
o|»eratlon Ih acoompllsbed 
With the iielp of a good 
deal of technhiut ac(]ulrod 
through mucli prattkal cx 
i>epience As shown in tin 
photo, the (onductor piiHses 
tlipougli a long nan hine and 
HH It does HO the rolls of 
narrow paper tuv>e revolve 
and wind the Insulnllon 
about It A eortaln number 
of tajves are usually wound 
on In one direction and are 
tlien reversed As iminv as 
fifty lovers can l>e uiipUed at 



■ 


Hetow The rtnJi «vch einrrylnif m Blntilfl insulated ronductor and the hpciuIm of flllci in i)U((h nn 
the machine. AOovr Cables and flikr eonrerglna- into the dh «( Ike extreme left ju«t Ixyond 
which the flrnt layora of the Wit arc beina wnpUrd 

The cabling machine, which twists the three conductoxN together, with the 
“fllleps” for taking up the upmces between which would otherwise be void 


one imswage tbnaigh the ma 

chlno sonietimcM mon If the niaclilno Is verv large and 
If a greater thlcknv^HH <»f Insulathm Ih rcspilrtHl If will 
have to go through agHln As Un paiHP gentrallj used 
Is five thousandths of an Imh thkk, one passage 
through the nimhlno imnns one-puarltr Inch of Insula 
tlon which Ifi enough for ulsnit ilOOOd voUh bop very 
high volingcfi It mu} he necessnrv to run through the 
machine three or four times The todinkpie comes In 


jilwavs iMilnt toward tin Kukr After passing tbrnugb 
the die at the end of (he miKlilm and as a jiati nf (he 
saiiH oi»eratlon tin assdnhhd ismdudors an givtn 
just us on the Insufuting mm him one or (wo windings 
of paiM'r taiH. to hold llnni in phns This |n llu Ik 
ginning of (he **l»elf * or Jm ket insnluriun wldrhmav 
Ih (*omp)Ued at this point lint Is Hoimtlims (InKlud on 
another mudilm just as alrtud^ dcsvrllied for the In 


in Winding on the paper with Mifflcient tension to ex dividual conductors 


long (ondnued lunllng (alhd pnluiitlng undo) rsm 
(Iklons vvIuK (b< an in tin ovfu is kept drv k moves 
nupst of tin inoisluio 

1 he <abl( Njlll (Ui ils ns f Is linn Uioveil Into (be 
imtiK gnnting lank shown on p Ul wlurv the heating 
is (ontknnd tm muik (km longi r In vanm This re 
moMK \\hal(Mr molsturt n laalns along with tla nIr 
from (v<n (lu Inmimost s(iiin(Is of (he (ondattojs? 
well as lioia llu talxious illxis of llu pais r The 
datarion of tK(h<)((ing and In dkv In va^ao Inivi lM*en 
the siiIiJkI of I great ih it <d 1 x |k 1 tint ntatlon us a 
Khali of w bk h Mdbf b m dull hav(_ lH 4 n obtained to 
deteimlru (In pioisi jx riods for Uali treatments for 
(lu difi( n nf kinds cd pajH r (bk kn< ms of msalatlon etc 

I lu tmpie gn il lug < oni|KHind N Inti oilat id Into the 
tank vvliib (lu V abb is still lad and ivblb tlu vmuum 
Is maintained MUr giving Ihe (^impound an op|>op 
fnnifv to so ik Iii(t( tlu ktsabdion n tuatnr of from 12 
to 10 boats a high piissurf Is ajiplkd to drive It 
agdnsf lapfllatv fmo Iikci (lu ( biinnels of (lu impcr 
fibiiK It Slims ilmohi Irnndihb (tail tin (omixiund 
slaaild iKiudafi iliKMigh all tlu lavers of (lapep and 
eviii In betwun tin sU tmN i I tin (onduetorH hut It la 
a fnt fbi( (Ids dfus (iapp« n md K Is v«rv lmiM>r(unt 
tlijit It slu aid do so \s lire idv < \plalned air loulzes 
uriikr (la ibi filial sfrissis (n high (i rihlun uddeK and 
(aasi_s (btiiliPi tiioii oi tlu insnlailoii so (hat it inuwt 
tM miitxlv nmoKHi and k< [d <nit I be onlv wav to do 
this Is to fill (omphidv ivtn [Kin amt fiber of the 
pajur and iviiv ottu r bl( of spate iMtwcin lavirs of 
pajH i and Intwnn (s»pp( r strands is will us all other 
umivnidatili mkiiiii voids wllti cotntMmnd 

llu applliiiilon of llu had sluatli Is Uu last Htep In 
fliL manufiu fill ing proivss The labk Is (akin directly 
fiom tlu iiiii'H gn Ming (anl s to th^ 1 ad pnsH It Is 
imjMtitiiiit (till (111 oil should uo( Ik aliowiel to drain 
out at this si (g( 

Tin tend piess uKhough a riiuhlnc of gnat power 
ojK-ralid bv livdianlh priHsun is not al all coinpll 
nMid Tfigs of lead ik phu i d In a tank to om Hide of 
(be puss win II tlu \ ari iiultid but not boated more 
than inoiigh to allow (hi had fo How Into a large 
I V limh r where It eools down lo a plnsth state TuHt 
Ik low (lu (vilndii ns shown uImik Ih h sort of 
( bamUer Into the ha< k of w hk h llu < able enters ttirough 
a tloselv fitting gtanel and oat of whhh l( emcrgeii In 
iContwuid on paftt W) 
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For Faster Seeing 

Tests that Show How Better Lighting Makes Us See Faster as Well as Better 


By M Luckiesh 


Dlmtor NetA Park Labonttory of Applied Selanoe 



hniNd un oh 
Jtxt InVolVHH 
time Inten 
Hlty of lUht 
clmrat ter of 
lli,htini« nnU 
iimny other fneturH There- 
fori In our UnJuntrlouR 
liven where soetng 1h llnkeil 
with the question of 

ItKht Jh very Important It 
wan lonjr ago reooguliii'tl 
that Irappoiier liiftitin>K low 
ered production, Im rt UMod 
apollage, and decniised 
safety hut not inui h < onsld 
eratton bus been Kl\<n to 
the Influence of intensl(\ 
of light That (his Is a 
factor is enallt ih teriiilned r is a drum contalnlnir thr pri 

but how much of n factor tha a nurture /? U a whito 

, ^ t 1 cylinder containinir a lamp r ■ 

I* n niatttr for . ur< ful atnl ,, 

tedious resean h Kverjone mattej 

hua Imd the tviK*rlen(e of apparatus for the sp 

readtug wlnn twilight was diagrammatica 

falling A i areful ohw r\er 

would have noted that It hts uuk netissars to hold the 
print! d page rlosc r to th( (\<s as tin lnlensit\ of llglit 
dliuinlHlKsl and that tin reading l>eimue Hlttia r atid Uhh 
tiTtmn But this (ondltlon olttalns at vor\ low Inten 
Hlties Nevertheless otlier fm tors sn* h us the <Mr 
prcji(*nt time ilenunt In sotlnt, suggiMi tla |M)Sslhlllt\ 
that e^en at lilglu r Is int»nsltj of llhuulntitton 
plays a purl In anv ad dcisiidlnt^ aism vision I urihcr 
more light Is enlivening ami ptrhup** w( mnv rtad 
more qnh kl\ undi r hlglur IntiiisKhs than nndtr lowe? 
lllUDilmitlons 

In order to ronvlnn <airHelvos that Int^nsltv of lllu 
uilnatlon pluvs u proinlnmt istrt in wimt mav Is termed 
Uie speed of seeing it U onl\ mM'ossurv to provldi a 
moving (est-<jhje< t c’ontnlnlng vurl<tus sI/as of t>pc and 
change the Intensity of Illumination < H stU knt \ de 
vised a striking ev|M‘rlment mIkwmj in tla low« r pl< lure 
The drum, c^ontalnlng kttiis of various M/es N pluccsl 
on the turn table of a modem phonoKnipi> When It N 
Illuminated to a low Intcnsliv we can set only tin larger 
letters at a ivrtaln sishhI hut on suddinlv IHundnntlng 
It to H much higher Inlensiti Iht t iw of retognlrln^, the 
smalU r letters undt.vtn the large ones H \tn nppartnt 
This Btrlklugli llhistniles tin Inllueme of inteiisitv of 
Illumination on the si>etMl of vMon hut lltrh idea 

of the magnitude of tiu efl*M ( 

In order to dclorndne tlu luagnUude u nuiniHi nf 
investigations were begun In Nela Ri'w arch I ala) rn tor 
lea The writer and Ids (olleagueR ( hose lirRl tht very 
common process of nuidlng Aft* r (onslderahle cxi>er1 
mentation an Old FjvgllKh typo was dioseii as ItCst 
aulted for the purpose Owing to Its coiiipIUati d h (tors 
and to u lack of fundllarltv with hik li tvia tia n uder 
must sciD all words aion carefully than In the case of 
cnimiion tvi>e This Is a desirable fisiUne A Ndt of 
this prlnttsl matter was driven In a tun fully governc<l 
meehanlsni (upinr photograph and drawing) having 
a direct reading rikhsIouk ter atladied I he printed 
DuUter pftKswd undtmeath n slit wkh enough so that 
several llm^s were vlslhh The olwervif (onlrollefl the 
speed of tin nicihiinlsni so that he <ouhl have the lines 
of reading iiialU r pasv a I (he maximum srsvd for w hli fi 
hecxaikl nad ahmd auuratth Ha intensltt of Illuml 
nation nmUl he vurkd within wldt UinltH 

The result of tests on m mv observers show (ondu 
idvely that reading can Ik don« fasti i and faster as the 
tntOiHlty of llluiulnallon Is imniimd There Is < vl 
dence that the speed of n adlng nmtliiues to Imrense 
nn the Intinsltv of Illumination Is Imreastd far ht*- 
yond any IntensHhs of nitltldal light now in use Tlu 
rOHuUM for reading hhuK inlnl on liolh whlt^ i>ai>er 
(reflection factor im r ctnr) and grav i)aiH r (rtllet 
tlon-factor -J2 [»er tent) an as follow 

Illumination In foot canrtl(*s J 4 S 10 24 

Kelatlvo apeed of muling bhu k print on 
white papf^r HX) 111 121 128 ISl 

grav paper IW 12^ 100 1HH 201 

The black print on white paixr reprcHtnts usual read 
Ing matter, however much of our set lug Is a matter 
of dlflttepttlshhiK lesser contraats hence the lest Involv 


i - 


r Is a drum contmlninir thr printed matter whioh passes undvr 
tha aprrture K /> Is a whito or gray screen O an npal glasa 
cylinder contsining a lamp f a screen The light can br viudfsl 
at desired The hrmd reslH at A and the eyes see the printed 
matter at H 

The apparatus for the npeed of reading teat, ahown 
diagrammatically and In use 


Lag black print ou gray 
paper Ik re the increase 
in very marked 

Dr P W Cobb t« con 
ducting InveMtigutions do- 
allpit*d to lx more onalytl 
cal Up lo the present time 
he has URcd parallel hlnck 
and wlilk llnea us u test 
object an llluHtratcHl In 
aotni (»f his t xpi*rimentM 
he han Introduce cx^nfu 
alon patterns resiXM lively 
before and after the prefr 
(mtatlon of the teat-ohjts t 
Tliese Investigations are too 
cuniplluiled for a detailed 
account hi re Dr Cohb 
found an Increase In speed 
itvd matter whioh pnsiies undvr of recognition as tho In 
iT gray screen O an npal glajs tCDSity of illumination was 
screen The light can br Increuwal from one to 100 

the eye. «. the printed 

^ Of reading teat, ahown 

would not contlnm for 
' eviH hlglu I IivHs of llhi 

mluatlon When the lHumlhiillon IntcuHliv wuh In 
(rcMNid from *5 to 20 fmitcandhs for i xumpic tlu 
spfHd of nss)gultk»n of the te^itohjeit apiHUirlng out 
fd II Wear tlekl Incnascsl over lOh far iint Ovi r the 
snnii range the sjMsd was Increasinl about T') im r uiU 
whin tho tost obJe< t was proCHled and followed hv 

These three untUfrns were presented In the onUr liidkated the 
first one remaining on thr screen three tlmrs iw long as the 
second while the third was left on at the end of the tt^t Ihv 
purpose in to measure th< interval noerssary for rerognltJon of 
the prrsenre of the Intormodbitc ohjert It Is found that this 
interval is longer whin th« confusion pre-exposure and post^ 
exposure objects are used with It, than when It U ustxl ahme 

Another tent for qulcknefis of acelng 

tonfuslon patlcruN Hit latter cu'te appTtJximateM the 
condition of a contlnuoua vUual prtKM?«H sm h n*< rtad 
ing Smit work or Dr 0<iW> l« doing may cvnatnallv 
make It poHRlbk to appiatae tlic Increase In prc^duction 
likely to result from a profxwc*d lighting Inatullatlon 
Now let UH !*onHkler teats In factories 1) F HesR 
ami Ward Harrison have ]u«t reported an Investigation 
In thf Inspection depart 
mint of a well known fac 1 
tory They found an In | 

crease of 12 per cent In 
(ho ppodmtion (niiniber of 
pieces InRiieotedof 44 work 
trs) a** the lllunilnutlon 
Intensity was Increased 
fmin 5 to 20 foot-candles 
The Increaw*!! «*ost of light 
lug was e<jul valent to only 
2 T p^r cent of the payroll 
of the workers lnvt>lved so 
that then was a gain In 
production j»f upproxl 
inatelv 10 per Cfnt with 
out additional cost W A 
Durgln a few venrK ago re- 
p4)rled V minus Im rouses In 
dlffen'nt departmenls of a 
numlier of factories In his 
cases usuallv the system 
of lighting was grentU im 
proved at the same time 
that the intinsltv of lllu 
ininatlon was Int reused 
Mis Increases in production Apparatus, and manner of 
varied from H to 100 per allowing the influence of 
ctmt dei>ending upon the speed of 



nature of Uie work and the change In character imd 
Intensity of Ulumlnutlon Ketrently a large factory re* 
ported an Increase of 10 per cent in produetton In the 
daytime resulting from cleaning the windows. 

In all cases the cost of better lighting U such a 
small part of the value of the Increased production that 
the lietter lighting appears to be eminently worth white 
econoinlctiU> 

Furthermore, these higher Intensities and Ixjtter light 
ing make work places iimfer and more cheerful Much 
work remalnH to be done In order to establish accurate 
flgurcH of tho economics of better lighting In varloua 
activities but the data already available Indicate that 
the entire light Ing bill of this covmtry would be more 
than paid for by the Incrtaise In production In the In 
dustries In other words If fat torles were Uglited to 
liiglier standards the entire lighting of this country 
could be otHDiiiplished at a net cost of less than nothing 

Ammonia from the Air 

J N ]801> Sir Wllllani Crookes pointed out that the 
world s ftsHl supplies are dependent up<m u supply 
of nltrogeiiouH f!rilllyA*rB to the soli lfiu<h crop takes 
so much out of tile soil that unless this essential ma 
t* rial Is rcplmxd tlu >leld per acre »teadll> drops 
1 hen N an in<\huuNtihk store of nitrogen In tho air, 
hut nltrogvn us such Is one of the most inert of mate- 
rlalH II N onlv when it 1ms las n made to combine with 
other ekimntH suHi for example us hvdrogen that it 
luHonies a\uilal»i» ns plain food The prohkiu In this 
tuse tonslMis in tuklnj, from tlic two abundant sources, 
air and watvr ihe cnnslUuuit nltiogin and hvdrogen 
and (omhinliig rlum in the form of a new Htihstance, 
ammonia 

\t till Im ginning oi tlu prosint ccntiirv there was no 
known method foi tin> siuh hxnllon of iiUrogtn hut ns 
the result of appl^Iug puu resiurih tliere art ulpead> 
iiitiuv Indiistrlil nutliorts of Hxlug nitrogen in U(tual 
ojM'nition on a verv largi scale 'nils great result has 
IvcMMi ill IdeviHl in the lm]>ortant Instance of the synthtiols 
of aiumonla 

Du niiod>naml( s snpplUs two of the most funda 
iiuutui laws of sdence The first law is that we can 
not get i)enMtual nu»tlon we lan not get work for 
nothing The second law is flint all sismtoneous pro- 
cteds (and tlu*se only) mnv l>e utilized to give work 
Un opplvlng thes*' laws to chemical reaftlons Wllinrd 
Glhlw followcul hv van t llolT find others, obtained a 
nmthemotkal relationship calletl fhe Mass law This 
law reveahd the fact that It wns within the [tower of 
the cheuilst t*) make the reiutlon 4H, plus N, ::ir2NH, 
go In whichever direction desired since the effects of 
chnngi's in such futfors as itrvssure and tempemture 
cxtuld h( predicted The first problem was to find th^ 
moHt suitable equilibrium This was done wlieji it was 
found that the prmiuctlon of ummonla is Increased by 
the application of 200 or even UXX) atmospheres pres- 
sure The next pixthlem to 
l>e solved was the regula- 
tion of tho temi>erature to 
give Ihe most satlsfaetorv 
yield The ammonia must 
be produced at a pmetlcol 
rate and to bring this about 
substances I ermed “cata- 
lyzers’ are employed to 
hnshn the readlon and in 
nddltlon materials colled 
**promoter«’ have been dis- 
covered wiiUh Increase the 
catalytic efficiency 
By applying all these 
principles fhe Germans 
have already succeeded in 
producing ammonia at the 
rate of over 1000 tons a 
dav Thus from theknowl 
edge obtained by pure theo- 
retical and laboratory re- 
sea roh, there has been 
achieved n result which Is 
vital to the existence of 
the white population of the 
^ use. In a simple test for world . — Abstract from ad 

light Intensity upon the dreM by Profe$8or J W 
f vision HoBaitL 
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Tht oa«lnB of « KRpl«n turbine Bbowlnir tb« extremo Him The rotor of h Kiiplitn machine of loOO horupower nod the tin> A modern 1 mncU turbine ihowInK the extreme w«lrht of 
pHclty of the ffulde vftne* experimonUl modd (below) thi* imri of the machine 


New wftter turbine detiirned by Prof Kuplan of (. zecho*Slovakiaf showing how It contrasts in fundamental structure with the existing standards 


Speeding Up the Water Turbine 
Hy C A Oldrojrd 

M ore pt»\ver — nuire — tit Umh post along theso 

lines lu one wn\ or nuotlier, all iiuMlnm power 
geneputors have bt^en !le\Plo|M(l 


Allien ‘<lan(H‘<h This xckhpI 1h as nenrh fin evnet 
c<>p\ of the nrtginal us the hulkiePM t'ould iimke U ex 
r»pt In oni liiiiMirtnnt reHisst The hull wuh entlr4l\ 
of Hits 1 Htr length \mim lOt! feet her ample htani vtH*i 
feet and her niohhd <Uplh was 11 fist The lopleil 
hull MMs tnoiiiUid bv na nnn of n 


The slow Htonin engine ga^e waj 
to the high speed steuni turhim of 
immense jjower the hug* water 
wheel was supersetletl bj the J run 
(Is turbine and here devtlupnunt 
seemed to slop With the stnim 
turbine the high s|»eeil Omihiho was 
introdmefl and engineers longed 
for u water turhim of lornsjKmd 
Ing speed 

After Itngthj research Prof Kup- 
Ian of Jtninii Unhersltj < /mIio- 



Imll iind^Kkel joint <»n Ihe lop of a 
heu\j « tUM rete <*oluinn in siuh a 
iiiunm r that the dirts tor of tht tlhn 
(ould IniM It roilid In aD^ wa\ h« 
deslrtd This work was iK'rformcii 
h\ sit am gtneniietl b> two J5 horst*- 
lK»wtr iMtlUrs, and wlather li was 
netssMai> to produte a gtntU ground 
swtil a litaw b< ating t<ewim|war<] 
idlth or a htirrhaiu tn t\en l«» 
ihn»w (he MnvHowc r <m her lieuni 
ends tla result ^wls atfoiiiplished 


Slovakia, has now hiutcs»ded hi lit signing a high sjxsHj Iht Instiinl tla illPfsItu lot gaphonod tla signal 


water turbine ii nmchlue of extreme sliupilcltv To t irn (la Illusion fimher a wall and UmI of ton 

In the krantis iiirhlnc, the water enltrs tiie rotoi tntt I ngt tmau h to holil latun of 


Sharpening a Thousand Chisels a Day 

By francis \ WcMibrook 

I N ihoHi mills know n as gnmltt < uttlog plants,** 
wheip him ks of granllt are bioughf In from th© 
iiiiurrits to he iiiHdt HiiUiihlt Ptr latllttlng and monu- 
inentul puriM»si‘s It Ik nis.esMirj tii use a grttit mnny 
small ( airing tooN whhh rtsjuln frtsimnt sharpening 
to Insure a g<MMl qaallts <if workinanslilp und eHiettmt 
produt tlon 

In a largi tatting plant It is nmssarv to shariH'n 
S4)iuethiag llk( KMk) of ihtst umiIh t\trN da\ ko that 
iinlcKS protH 1 int iins lui naplovtd to keep dttw'u tho 
tt)hl this might \t r\ nisilt U a s( rluus Ittm of over- 
head ( \(>t ns( > c r\ < Ois five mt alls lm\t Imwever 
been fiitind In the idoplioli ol tilt shai|Kmlng iiuKhinQ 
nsMHlat*d wlih tlu jiowtr h laimei and t ixrUinmduro 
wins I as shown in tlu u<‘imipiin\ Ing Illustration The 
arrangement N s}m[dv an adafhhlojt of the moving 
plutform Idta v^lth thi oilur mm hints hmiied with a 
vkw ti» mixlmam ellU lem \ 


through a set nt giihle vam^ siirroimdlng tla rtdor In 
pUKHlng througli the latter iht water traiismUs Its 
energj tt) the rotor Sueh turbines huvx verv hirge and 
correspondlnglj lieaw moving jmrts weighing iminv 
tons 

In the Kaplan turhim the gniide vanes He at right 
angles to the ndor hlados Hie heavv rotor Is here re- 
duced to a kind of shlits proislkr having cither two 
or four blades 

TlirouKh sneh a turbine tht water tan pass at ver^ 
high Kixeed so that the dlniut ter of tlu rotor tun be 
rwlumi to tmehulf that of a shnllai hranrls turbine 
Chunks of Ice tlndter frugimnts etc width might 
wreck a h rands turbine, cun easily puss through a 
Kaplun turbine 

A» n g(n<*rul rule the Kaplan turbine rtifatis foui 
times as fast as a F rands turbine under 


wiitir was consirmtcd This udniu 
tun sen whtn agitated give ii very 
leuINtb reprisHiliidoii of the At 
lautb (hsan The Imitation was 
asslsttdbj uuinv stuisol Inginloiis 
water (owtrs oi hmikuwjivs h> 
mums of which huntjntls of tt»ns of 
wattr was hiidul ugaliiKl tlu sities 
and tivcr the tlecKs o( tla IHth Pil 
gilin shi|) quite uftu ila fashbrn 
in vvlikh tht ouaii iniist have 
Imntlletl htr piottdvpt in lO’-'O 
If the shades of Tohn \liUn and 
Milts SiundlKh were htivtiliig about 





Section through a Kaplan turbine 


I In siiiiriHiilng mmIUnc eonslsta 
of an l^jlhll^niug furnate and two 
small iiHfving platfnnus — one to 
cum the tliill tofiis Into tht furnace 
and om to bring tlmsi whldi have 
l>een shanicned liatk again The oil 
flirnatc u)HrnttMlh\ < (aaprestjUMl air 
undt r b*) [HMinds jvrt ssnre istwer 
hmniiur anti (arlHirondum wheel 
are shown In tin hatkground of the 
jihturo Tht left hand moving plat 
form ordiiilu w lilt li Is Hat carries 
t lit todls lnt«t the ftim lee where 
tla V art la ate d K man sitting In 


we womki what wtmid have tteen their (m opin front of tla istwer hainuxr with Ids l>ack lowurti the 


hui ot tin ixibtrmante 


ol)suv<r of the pkiure Mini wUh tht uirlmnindum 
wlied at hlK j hand tiikes tht tools 


slrallar ctxndltlons so that the Idghspetti 
d>namo can be dlrectlv coupleil tt» the 
rotor and belt and gear transmissions are 
dtme away with 

From the photograph showing the can* 
Ing and guide vanes ft»r a KKXi horse 
power turbine, their extreme sinipllolty la 
evident The Kaplun turbine has a fur 
ther advantage, It shows no fulling off In 
etflclency wh«i running at less than full 
power The rotor blades are adjustable, 
their InclUmtlon can lie varied according 
to the load The incllnutlon Is controlled 
by the Urge lever shown above the casing 
The old “umbrella” type of dynamo 
driven by a FruncU turbine impressed 
the luymen very much, hut gave anxious 
hours to the sUtlon engineers Now It 
will he superseded by fast turbines of the 
Kaplan type, with lightly loade<J Iwnrtngs 
and compact rotors Standard high siteed 
dynamos, as used with steam turblneH, 
will be employed, and in general apiiear 
aneo, such a plant will greotly resemble a 
steam turbine Irnttallatlon 

A Movie “Mayflower" of Steel 

A RKPHODUCnON of the ‘ Mnv flower ' 
haa bem *et up In rhnrlcft Kay 
studios In Hollywood, California und was 
used In the aiming of “The Courtship of 



The left-hand plutfonn rarrica the dull tools into the funiAM the other mnslHiinir of a pwrieo 
of small w4teT filled huoket* brlnas them bank to the opermtor eftrr h senpion with the hummer 
Ins etid arrlndina maihlncs in tho right bockgronnd 

The chisel sbarpming machine that keeps a big granite cutting shop supplied 
with keen edged tools 


lUit f>f till furnmi hummers them into 
H/ia[K grinds tlum w IHb stlH hot, and 
ih(M (IropM them back uiKin the right 
luiml (hiiln 

TliN (Imlii (ou^lsts c>f a **erlP« of burk- 
tts alihli art tt tlrst lilk'it with brine to 
tc mp< r tlie < IiN« N vv lu n tlu v are dropped 
In lint tlu (iiaiii movtx4 uhmg and 
awav from the oijerator the brine Hows 
(tut and MK.t| water Hows In so that by 
tla time tlu v imvc reached the end of t lie 
chain In the fort ground the^ are cool 
riu cimlii then drops them Into u recep* 
tnde stnndlM^ on tlu floor, which carries 
them Imik Into atrvlce 

Where Water Pumpa Itaeif 

A n Oixgon mine well up In the moun- 
tainK bus taken advantage of ItN lo- 
(atlnn to puaip Ihe water out of its gal 
h rks though it^ mean depth ia about 600 
fei r without anv < imt nave that of in- 
Mtaitalhm Tht water llterallv pumps It 
Rtif lilt Sts ret lleM in tla fat t that the 
mine hKatloii Is such us to make posadble 
tlu (onsi nation of a p(»wer Hume, tarry 
Ing flu waitr (iflF into one of tlu nearby 
valhvs Jirul giving a I'SHkfotd head iJnee 
the thing Is “Started it runR on indefInUoly, 
tin |>ower from (lu Hunu Iioing ample to 
run rJie mint pump 
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The of nil birds atUickinv n n'd shnuldrrcd bumird wh«n 

Ihti lattfr fHiUtfht n ronnUnu uncKnnfortnhly plow to thQ 

lint nf thn former 

The Htandinff feud between the nereech owl ind the 
lerxer hawka 


[llii nature writi rn siuiu of tluiii unforlu 
imtilj faktts lm\i tl* rlxed nnuli Mtnsatlon 
fifiin tli( tiuii^imd Int llhiitliin ol wild aul 
iiiiiN til uiKidst In dualh Hlr^l^^,lts Most 
rtu(i» TH HnJo^ a ll|,lit In lla. and 

t^siHflallv HO 11* tlu iiKiral rin|M)ns|hilltv 
for llio lark of |iuniMiill\ liHpiiens to Ik w uutlnx 
PUthed lialtltH for tla nu r* 
sakr of hKlitlnx or lon^, M»n f 
llnnod rontoHts for nn\ uiust . 

an rare or nui\ ne\ti o<air rV 

aniouA, Ha IdxhU to^anl/isf W 

(rentureH l>espUe tla uaifiii ^ 

iial strukkh for e\lRt<nri l>o 
tliost Hint pnj oi in 
pHNwI Mimn and tht rl\nlrl<*s 
during Ha mutiny hi iisons the 
Inlmliltants <»r tla wilds an 
MmeruUv prom to a\old lion V 

tilitliH that nin ^ain tin at 
nnridnk hut woumN Mont ^ 

crenlun^ fulh loinpriland ^ 

thflr owTi |siwcrs and Hiost TB ilfcH 

of others (apahh of InflUHni.. m Ih 

lnjllr^ iind thiv an iinwltlini, V 

to risk {losslhli hart or imh ^ 

imxfixe In \liihnt rflort 
little pur[mse llnis Hu puma 
the hi ars Ihoukli 
dotihleilh {Kissi^HsIn^ a 
for I aril otiu r dm to Ha Ir 
Keeklnk similar mum a 

tnioe ran Iv (\<i 

tlu Rtorles to th» fonltMr^ he- jjk 

Inx pun Itnnitlon Llii UiUat IF V 

and Hit Hunada hnv in those \ 

rpt,lonK wherL Hair hahitats wi ^ 

merxe falh n sixn t em h 

oHu r t\tn when om iw him The rticn tnnrrHllv Uf.ln 1 
. t*h rpi Ihi. hi-dlcH chltliK 

cry imd Ha olher has mndt t\o the mAlflUdel 

R kill and that Haw most mKiu^ only by h«« 

Xrouelw u>nd\ora uNoldlnt, Robber fly a: 

their own kind ( \(S pi darini, 

the hrw>dlnK upm and ur odds wdlh all ntla r tnnrniiN 
keep from larsonal imountus Is sutlUUnt t\ld»iirt of 


Animal Animosities 

Fact and Fancy Regarding the "Deadly Hatreds” o£ Wild Species 

By S F Aaron 


DrawtHKK by the Author 


The rticn tfinrrHllv lh<K fl«hl« vainly tryliuf to 

t»h rpi Ihi. hi-dlcH chltlnous rtmt of mall then the 
hesHo iielArM the maiaudei h l< tf and thi latter uaually 
I'm.KiMi only by Hairillrlnfi that mernbei 

Robber fly and tiRer beetle 


( a nines Tht dmr and (ho hog hute u similar but pi ole 
ul)l> u less puri»Hi fill iQtiiity for all simkes The well 
known uhlMiosity of Hie kingbird toward nenriv hH 
liirdH whUh it must resfird aa potentinl egg atealcm, 
Hu Klmlhvr wnrfun de< lured bj the purple martin 
ugalnsi hawks and crows, the battUs botwoon robins 
nnd ihJevlnK’ grackles and the susph Ions directed 
toward Hu ju\ bv all small birds art merely develop- 
mtnlH of self prerw r\ut|on 

Tho ft lid liotween the sparrow falcon and Ua buah 
larg* r relatives tlu red tailed and red shouldered buz- 
zards Is not so eusH> isanprehended, for the big hawks 
(annot leadlly reath the >oung falcons In the narrow 
tree tavlihs and whin the nest Is always guarded 
It nia> Ik nan suspicion and tlie knowledge on Ihe 
IlLIh falcons iiart Hmt tlie buzzards ndght enjot fat 
\oung fahiiti I hi animosity sliown Is nevtrllaless 
onl of pio{Hiill<iu to lis cause, thi falcon giving evl 
dence of a wing power ts|ual to that of an\ bird of Its 
size, HwcKcps from far above 
,tL. ' "I uiion tho back (»f Us eneinj, 

sonu (lines sH iking nnd tiui 
ing the fialhers iway hut 
rurel} If evoi disabling tla 
larger bird so that Its n treat 
Isiheckcd 

Among tla n pHIi^ certain 
feuds e\ls\ au moiv dlf 
to i\phdn Hill h Is the 
snakes lo di^tro^ 

poisonous and sonu 
Miionauis s)H<hs larger 
siHMiilngh tioii 
Itself Nor Ik 
whv (he ruHlcsnako shows 
riadlness to Its 

blv aggiisshi definsi 
dogs cuts lurgi r birds 
bumuiiH regards with In 
dllTerenci tla la tmi ss of 
horses and catth unless 
din upon Itsinmitv for tho 
WffF iH natural moiigli II naiv 

sfsin Htrange uls4» nuislderlng 
the Mnall intilllMnd with 
which wc in dll leptlhs In 
gcneml, that tla skunk and 
some anakis nudllj distin 
gulsl) herbivorous from earn i\ 
orous uiiimiiN dis Ing from 

* fl«M« vainly tryliiK to hitler un<i nppiom lilng 

rtmt of mall then the , , ^ j , 

l<» .na.hc IMt.-r Ui.u.lly «"'• Cw.l upon 

Ir Inti that mrmbei the flli^s (hit till V attract 

tiger beetle iiua*nK Ha Insects and 

• their allies that siietlflc anl 
iiioslHi^s an most hltfirU ivintsseil though munv of 
Hu more hlghh divilci|>ed six legged bimdlltl know 


usNUKslnatlng relatlvc*M, ccaamonly attack whatever loay 
csmie within reach of their deliberate, but no lOM 8 ure 
grasp and the puncturing isiwer of their awofd like 
proboaces. The Intended victim nm> be endowed with 
sting ur severing JawH, but the asKtsalns do not hestl 
tate and occasionally a yellow jacket nr u polUtca wanp 
may be seen with Us vitals pierced, effectively apply 
Ing Its sHng to the bug, one dying of enforced muvemlu 
the other of lnji*cted venom 

Swifter of wing than most predacious hexapods, the 
robber fly represents among Insects the position of the 
hawk among birds, Us attacks are often made In raid 
air it does nut hesitate to tamnee u|Mtn was(« or liees, 
generallj seizing tho victim from behind with Us long, 
strong legs imd In such a niunner that It lunnoi Im 
rea(hi*d bv the sting Occasionally It risks too much, 
as wlan attacking Hic digger wasiw the extended and 
ilexihic alxlominal pidlole iiennlts (he sHng to pitree 
the ih The big lihuk robber fly alsci sometimes clashes 
with the cpieen of horm (s tho beautiful big sand Idll 
dlggc r and there Is either an Instant Hoparallon of the 
conteMtantK or Ha roltla r drops lifeless to the ground 
ijeforc Its s(iietto-llke prolKiscls can stab Its opimpeut 
In Mich CUM"., howivir all the animosity Ison the part 
of thi roldier (Ij 

Tiger bcstlcN also art* willing fighters, often when 
tht) do not Hecm to gain food tlu rehy though this laai 
n^sult from error In picking the victim whbU raav 
make a vhtlin eff tla ni I he (?liln<leln dots not liesitate 
Icf coini to grips wlHi an asMassiii bug Ha awful islor 
of the tatter wldili effecTtvilv wiirriH away the verte 
hiate Insei tivotn having no terrors for thi bei He This 
Is an ariiilr tliul anv lover of a g<H>d scrap will delight 
to witness crushing Jaws and a esmt of in nil against 
a pieiclng sword ami If there Is md loo inuih differ 
end In sl/H and sticnglh the more agih and betti r pro 
Idbil IkcIU alwajs wins h\ pinching off thi pn>bOH 
els, or (he intlro head of Its adversar) and then' feed 
Ing uiKJii it Jn like nianmr the tlgi r lieitlea armor 
sl^^^s a niHsh d pi)PiH»sc when It atlacks or Is attacked 
h\ 11 rnlilM r flv and lids occurs not unfrequenlly The 
luHtle lun Hil/e onlv a hg of the fiy and the robber 
canuoL thrust Itg dagger Into the l>eeth hut both are 
e\ds dlnglv pirsistnt rolling ovi r nnd over In the effort 
to gain the fight the robbers wings keeiiing it giner- 
allv on top and evintually aiding It to gel away though 
oftiu with (hi Iohs of a leg 

A very csitaln anlmositv of long standing Is evident 
b\ the cH*nt(Sts lietwccn ndonics of ants notably the 
big bla( ks and the fspmllv large red and browm hihhIch 
U iHi common In our woodlumlh and Adds This 
war wltli mob like immagiment no drill nor gmcrnl 
ship exhibited, hot neme the ]<»ss a comhlnuHon of nc- 
tbms and a di tcnuliuiHon that Is wortliy of i>airluHc 
cuuiIaHon on the part of humans For defeat only 
(Dines by total nMnlldhUiun U t the (wo colonies of 
these am but feudists but ehauio to be established 


H eoiiiiiion Inclination 

The fighting of mahs over ndsfressts of a common 
choice Is a usual thing among Hu mammals and birds, 
hut these an Inc|i\bhial affairs orsm tlu spur of Hu 
moment nnd Hu \ nneU uuan more than a hrhf sirnp 
one rsmUstiint dther epdekh gdllng tht woist of it 
or Ihe two backing off with iiiutuMl iohihcI and imh 
going Us way llowcui powitfiil and jKissdjlv bl(S)d 
tidrstv Hie op| Haunts the \ on c can men I \ toti sens! 
live to Injurv and [udn toccjidlnue rc{tl\lng it This 
Is hInc) tlu Ills* amcaig dome si U nnhnals exec pi when 
thiv havt lasn I'sptdnih bn d ti> oNcnonu fear and 
hurt ns the bull dog and tlu gimu-ccKk 

AVHh smite spt ( b s ns Hu fine king uilgratorv birds 
these rivalries an forgotten and Hie fonuor scrapiiers 
mix amlcnblv with each oHu r Among tlu poI)ga 
moua contlmmllv breeding sissies of warm csumtrleH 
or that orlglnntid Hun as tlu domcsHi fowl und thi 
peaecKk Hum rlMihbs (cntlniu ami thus also with 
the herding maumudM wlure Hu weaker mivUs are l»er- 
pefuallv driven off by those stronger 

PeudB betwiTn difltnnt oiu or both of which 

ihreaten Hu sufelv of Hu oHu r s voung im lud un 
common and this is Ha ihlif cause of such hatreds ns 
exist between the wlhhnt and the wolf Hu iidnk and 
Ihe fox Ihe rnrciMin and Hu wuisds Ihe enndt) liiiit 
the crow dlsplnvH toward Hu hawks Is an example 
and It Is shown nltxi bv the siisiibion with which all 
herbivoni regaid rnemlieis of the Inrgir fdlnes and 


Hulr piers and dedinc to mix with them In the stnig 
gh for existence f)t hers exc’Ced the mammals In daring 
and pluik The Hoibd liMiienoptera with their stings 
us weapons for the defense of tlu colony hahltuHons 
are examples of the highest dc'f^lopment In the expres- 
sion of that wldih may l)e called nothing less than 
patriotism The tiniiaoslHes these valiant Utile crea 
tores show toward anv cmcniy that may encionch upon 
Hic pa|u r m st or the hive are endless. It may ap|)ear 
Arrange that the soMtnry bees and wasps do not show 
this same spirit generally In defense of their n< sfs hut 
this Is explained bv the fait that the larger i reaturea 
glvi the diggers and imid daulM>'rs little I'onc'ern and 
It mav 1)0 nsstiined that the encroachment of moles or 
shnws or larth boring lieetleH vvotild be resented A 
(IlgT^er wasp that only prevs UjKin uplders has been 
si'cn to attack und drive away a large grasshopper from 
Hu vlclnllv cef the hmrow 

Whether fighting In defense of the neat or bei^auee 
eff the diHlre for final the artbruiHwis prefient the most 
daring and valiant warriors and the buttles that re- 
sult an* Ihe numf pndongid and vigorous Often the 
sl/e and prowess of the attacked cut no figure In the 
dote rnilnatlcm of the aftackerx Thus the roliher files, 
Hu tissuKsln biig^ the tiger bi*et 1 ea and certain ftidders 
eagirlv seize upon freatiires far larger and more 
jHcwcrful Hum themselves and those also capable of 
Inflh ting injurv or death The wheel hack bag the 
coni^noHc and the flat stink bug or anv one of tlielr 


within ranging cINi mec of eat h otiior nnd war is cer 
tain one trlla* as though at u signal making an on 
Hlaught uiM>n the othei iu*i Imps covcHiig its stores of 
foocl, but It inav be there exists an iitic lent hereditary 
I nnilty 



Tba bug ii the aggrewor but ooMutunsIlT it bttM off more then 
It can chew Aoralnit tho wup the aowuuln la very Itkoly to 
perish br potnon thoosh mmotlmea he In able to hang oo and 
take out enough of the wup a Internal organi to produea 
mutual dnth 

Awawtin bog tb. raud-daober waap 
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Rotary Car'Dnmplng on a Giant Scale 

D UMPINU a car of coal In 1 mlnuto 10 itec 

onU^ with onlj one man, unskllleU und o 8i> 
horwpower motor — that Ifl the feat belnj; performed 
dally hy n ret'cnt Installation at St Louis Utth only 
the first unit of the ( ntioklu power plant cotnpleted at 
the present time the 
coal consumption aver 
atfes hut elg^hL curs a 
day Under the burden 
of elffht cars a day the 
continued oiieratlon of 
the dumr»er seldom ex 
ceedH twenty minutes 
The completion of addl- 
tUmnl units ^^1I1, of 
cimree, pla(*e a pixatei 
burden uixm the dumper 
hut It is InterestlnK to 
know that with this 
minimum loud the lon 
trHt*torM feel the dumper 
pavH for lisi If In thUL 
and labor saved Tliev 
contrast the rotary 
dump metho<l with the 
bottom-dump method 
which usually re<iulre8 
the labor of tw'o men 
for thlrtt minutes to unload one complelt car of coal 
From (he methanbal stun<liK)lnt tin mts linnNin as 
is the case with any rotarv typt of uir dumi»tr has 

three dlsdm-r funethms to [jerforai \U (In lotathm <if 

the lur through an iiugle whhh will permit the dla 
oharKe of the iiia(j< rial siipisirt of tin < ui (*n its tlie 
ping side, and the clamping of the uir at 
the (op In spite of this muliliiU und 
seemingly (.omplltuted action, !li< ojier 
ator In this law., hus but on* controller 
hundli* to om rate Tills controlhr Ik of 
the drum trpe Mhrillar In di sign tn a 
«trotl<ar controller And wlilh it pro 
\IdeH spiked control its jirlm iry fam tion 
Is (he starting of tla rotating motor Ml 
other opoiatlons jirt < areal for automat 
bally by limit swltdies 

With tia cur In tin notTnnl iwslticm on 
the dumper the ( onti'olU r handb Is in 
the mutral iHisIllon io begin ihe cyde 
of operations the operator movts the con 
troMer haiidl* into tht extn mt birwunl 
position Uotullon of dimiixr and mo\e 
inent of tla transb r table start immedl 
Hltlj UiHUi ndatlng Hu ib‘gr<*is a pro 
Jitilon <bnllt on Ihi side of oiu of ihe 
roller rings) operatts a (ruck limit sw Ih h 
width In turn, starts th( toptlamp motor 
This motor pulls the four top damps 
downward Hlniultaneoush, until all four damps hine 
become firmly stutixl uixm tla (op of (la <ar and ha\« 
exerted u prtxletermln* <1 pull ou tla operating (jihhs 
When this predetermined pull has Ixan rtmhetl It <lls- 
lilaces un Idltr, operating a load swltdi luttlng 4»IT th^ 
motor and setting u high torque brake 

With the car then flrmlv iidd to tis dumping side 
and clamped at tla top, 
the dumper continues ti> 
rotate until tlie rotating 
motor Is automatballv 
stopped h j limit 
switches at the tnd of 
the rotating mo\tment 
Up to this time all thf 
operator has done Is to 
move his c o n t ro 1 le r 
handle from the neutral 
to forward iwsltlon 
IIo now mo yes his eon 
trolUr handb through 
tiH neutral jMisItlon and 
Into the extreme re 
verse jKwItlon Tills re- 
verses the direction of 
the rotating motor and 
the dumper returns to 
its normal ixiaUlon On 
the return, when the 
dumiier Is within ap- 
proximately ten degrees 
of Its Initial iRisltlon, the top-dump motor limit swltdi 
is trlppwl. whUh aaioiimtlcallv reverses the direction of 
this motor and counterweights raise the top dnmi>s 
to their Initial posUbm When the top damps have 
reached their uppermost iMislflon the clamping motor 
U cut out hy a limit switch operated by one of the 
clamps. The rotating motor Is also stopped on Its re 


turn nioveiiuait by a limit swilcli iind the mils arc 
held In Cfirrect allneineni hy u solenoid hniki 
Tla oulstandlng fmiure of this <ar «luni|H i Is iis 
fool prtH>f cfinslrui tlou and Its Hlmplbl(\ of oiHmllon 
it Is InqHisslIUe fni the operator to pertorm tla (\(h 
In an\ fUher than ria (orred wav 


Determining the Fire Hazards in a Forest 

T ill prtndpb of (he » \ai>orlmeter Is tpplieil in an 
intt resting way tn tla Innirnell e\ajM)rlme(cr In 
\ented hy Mr (, Hates p(re<tor of llu 1 n moiit 
I ort*si bviHriuRnt station near Munitou, (Vlorudo in 
tills N}teilat form of e\niM>plMieter u round wbk leads 


111) from a itsetyoir holding iilsuil a pint of wapr and 
numei ts with a Wat y\kk spivad o\tr a disk JilKmt d/i 
imhes In dlamcttr Ihe (la( wbk roprcaints tht sur 
fan of a h if Ihe illsk on whbh tla (hit wbk ivsts Is 
IHrlontlid with a nunila i of holes whbh m i\ lie i-ou 
sbbud to ripriwnt (la sbmmta of a leaf b\apoPu 
tlon (iin tlanfon inki }ilaeon tlie umlti sbh of tin 


wick The metal cv)\< r nlwyo ond In contact with the 
wick Is blackened to nlworb fumllght Tla Instrument 
Is placed In nn exposed |>osltinn so that the wind <an 
blow over it Tlie nmfhtlons of evaporation from vege- 
tation are, therefore appromhed very closely 

It has been detenulmd that when water ivafstmtes 
from the evniwrbuofer which we have Just de»4trlbcd 


at tla ruti of tw*nt\ grams In twenty four hours the 
conditions for fonMi fii(»N are approaching the danger 
llni 1 Ills Is a tcniailvi standard aubXx-t to correction 
UH further duiti uic u( c umtiliitcsl Other ccmdltlons are 
taken ai<oua( of In dtunulnlng tire hurard such as tlie 
..HHt) or dM ctiiiracUr of grass tmd wmls tlie number 

of esmlfers in the for 
cMis and MO forth In 
Octolier tl)o hurard la 
greater than in June 
with the Maine rate of 
i\aiHtritlnn It some- 
tlim*M happens that the 
fvapirltmUr absorbs a 
s|]v,hL aiuomit of niolft- 
tun and actually be- 
toiius liiii\b r At such 
a I Itm the rt Ih no dan- 
gei of Wri 

Tla parlbular eyap- 
nrliiater In use at tlie 
hrtmont Forest K\i>erl- 
im nt Station Ih the 
standard ulth yvhlch 
otiu rs UH* d elm where 
an coijqutred Other* 
are made us nearly like 
this one as iHisslhle and 
eallbrated The call 
brntlng Is done hy phu ing the standard eya|)orluiettr 
and those under test on a labh which Is c v{)osed to the 
sunlight and ridalcd kIowK and at a uniform rule hy u 
wafer motor ho tJiut tla (onditlons an exactly the 
HaiTu loi all tiu Instruments, Tm h e\aiM)rimeter \n 
canfiillj weighed at the Ugluning and at the end of 
llu icKt and th* rale of evujiorallon com 
p)in d In itiuklug the comiatrlHon the 
ratio Ih carrlisl to llu third dcnlniul place 

Recovering the Weight from Burnt 
Fuel 

T O lualntain the etiullihriuiu of an air 
Hhlj) Inflated y\tlh eltlic p helium or 
hydiogtn gn** it Is n(s-esH,ip\ nt times to 
valo or In otlur words fMrmlt some 
ot tla „.ns Io In ordtr to conii)en* 

'^alt foi tla yy tight of fut I cnnsuimd hy 
tIu tuglms or to oytrt'ona f he eypanHlon 
of tla gjtstauMd by tla la at of Dp sun m 
IIM s 

How to (oin|>ensat(* fop the wtdght of 
fut I lost and also to maintain the lifting 
kas at an tvoi tcmiierature ho iik b) et)n 
ser\< tla (ostly laiiimi whbh in tIu fu 
laie Is d«‘sllnid to Mipplanl the dangeroUM 
hydros 11 gas In lighter than ulr t raft 
piestnittl a didlt lilt problem for Hovem 
liuut tnglmvrs Vlthoiigb lla extsrluienlH 
wilt linanccd and s|MUisontI h\ ilie \lr Sc'rylce trcsilt 
should ht gheii to IturiMu of Standard HclcnilstH for 
developing a tially siuccshfnl tit \ let 

The eondt nut r ronsNts of u serif's of long Hicndcr 
pl|HH oi iiiUh irjj InclitH 111 wall thbkutNs and ono 
Int h In diamt icr comprising some tdt) fec't thrtmgh 
till Insldf of whah gas is (omliafcd on Uh way from 

(la txhauHt jimnlfoblH 
(if the engine to the at- 
mospla re 1 h t ulr, 
swesjilng over tla out- 
sldi of the piis»K as the 
airship Is in motion. 
cimjIh ihf gHKes und the 
(■onfUnHed yynler yn|)OP 
Is drawn off from a 
se])ariilf»r rlirttugli up 
P r o p r I a r H 1 V IcKHtcd 
tlralns Tla cfTlt lent v 
ttf tla deybt is smh as 
to pnaliu f K noiigh water 
to welgli appioxbuHtely 
tla saint ns th* fuel 
t onsiiiia d 

Iht iipimuuus wlibti 
of lU'te'MMlly hud to be 

built IS llgllt UH iHisKlhle 

In order to jicriult Its 
UHe on airshtpH weighs 
only about I'lt) poundn* 
fHtiupbde N imale of 
aUinilnimi and aluminum n11o\H and Is Hiitfidcnt to 
take (un t»f lla exhaust fnan two incgborHet>ower 
engines Ihe e^inebme tif lla apparatus was evidenced 
h\ lla ment siicc'ensfui trial filghiH of the Army Alr- 
Mhlp IM at I angUn Hi Id \a and tla Aberdeen Prov 
Ing (irounds Md and It N iiuiti likely that same will 
!«? InslulUd eyf'ntually on all servbv ulrshlpH 



Two viewi of the gigantic Jawa of the rotary car dump at Cahokin (St I^um) power plant Twenty minutcH’ 
operation of the dump takea care of a day's fuel — and in thia brief interval the big machine more than pays for 

itaclf 



Airahip equipped with condeiiaer for recovenng water from the exhauat gases 
and thus compensating for the weight of the fuel burned 



Assembled and disaHsembled views of the evaporimeter, which tells the moisture conditions of the forest trees 

and their susceptibility of the moment to fire 
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jnR progrofis of Ith^as 
much uiH>n ( rom ftrtllbu 
tloii Manv lileuH ne\*r tNiir 
iidcHiuatp frnlt Ihmuiih*' they aro hold back 
hj pivwnt. HiiindHrdN of wcliolarly proHon 
tiitlon \\h apt tl a inoft Infornuil and 
unMiidMl priMiitidlon of Hiu,MHtivo ideiiH In urdt r to 
K|Koil nj) ilu fci tlllYution prmt^K Sonic wltutitlc Jour^ 
ualw ulnadv approach tlm Idoa hero sugjfeHted bur do 
not It is thought, odldully rc*ooKnl?.e It 

thinkers are those >\huse minds pursue a 
thouul>t Htra)t«lit to Its conciuslon, vylth no dttlli iiU> In 
( ontvnt ration and )>erhapK \yltti hoiiu dttlluilt\ in sup- 
ph inb must niti \ o and c^i robonitlyc inaU rial Opis>Hed 
to thos* Is the man whose mind strikes a suhjtH t like 
H dum-fhini hullet A dum dum spn ads out at one© It 
tears a hig hole, hut It dot'sn t Kti ^ar The dum 
dum mind llnds dltllcult) In tiulshink whiit it starts, 
liocause tla Impiut starts nssts lutloiis lati rall> In all 
dlrtK tlons Instead of straight ahead It Is distrm ted h> 
the push and pull from all siden, and isrhiipis has an 
unLonscloiiN reHlstanee acmlnst fiolnK ahead Its results 
are apt to I>e bulky hut frutanenlurv, uncorrelaled not 
eleun cat, In extreme 4 uses, incoherent ahd Ineffistlve 
The dum duin mind Is less likely to produLt coin 
plated aohlevementH of aecepted merit I lie armor 
plerelng" mind however, would fretiuently full to 
Its initial Impeliis and dins'tion If It wert* not for some 
exploslye xarliint Idta, orlKlnatlnj, in tills i»r another 
mind Very oftim smii a stlnmliiM <onies from the 
(xmihlnatlon of two \i Ideh dlfTt n nl and prei lousl^ 
separated elements It Is umnnK siuh ehirantH that tlio 
duni'dum mind Is at home if it Ik not fetihlng the 
inelnphor too far, the dumdum mind H tiun also like 
the explosive bullet 01 tlie swondary < hiiTM In the 
projwtlles which readuHl Purls from the HiiiH*rj;un It 
sets In iitoUon new forces new lint's of thought hj 
iOiiiblnlng old elements 

To adopt a less crude metaphor Is It not true that 
many minds secrete valuable Ideas ftistir ibim tliL> can 


A Scheme to Salvage Lost Ideas 

ptwslbl> Is y\ork<»d out In the fonu whldi standards of 
sdudurship dtmund for reputation? Are niit such Idea* 
largely lost, like the sisires of muahrcKUiis ur the myriad 
MitcrnmtoxoH? The iitlnds that give them birth are In 
many < aw » coniimmlLiitlve but shy or Iwdateil Where 
they have been willing to give their excursive sr^^tila 
tlons to the world they have been greatly ai>preciHted 
even tho greatly critlcl»H) Such, In whhly dliTerlng 
ways, were NleiRsche, Pascal, Anilel, Aurelius, Such 
a contribution, In u sense, Is Jung’s “Ps^ehology of the 
Unc^mHclous,” 

Kven where there Is some Interchange of Ideas be- 
tween scientists of a given field, then Is comparatively 
little cross fertlllrathm i>etween acndetnlc departments 
In lieu of cumphlsory continuation courses for all In 
struotors, or super seinlnurs, there should at least be 
In/omiul InterdcfMirtmental discussion groufis In every 
college faculty 

Muy It not be poHsIble to find some oommem channels 
through which valuable ussodatUms of Ideas— Hashes 
and glints wiihli niav or may not stand ttie a»su> of 
vVrlftcatloD — niuA be put Into currency ami made i)er- 
ruunently uvnllahle'* Thin Idea Is Itwlf an unyerilletl 
Inspiration, adyani'cd f(»r (rlttclsm, is'rliups for experl- 
imnt It comes to us In the first instam-o fnun Prof 
I limnas l» K^lot,, 4if \orlhwestem Pnlverslty 
It Is proi»ose<l that the sdentlflc quarterlies Introduce 
an exchange and discussion deimrtment whose editor 
would seek for and select from the best commentary 
iiihterliil secreted from time to time by renders and 
HHWM_Uitiye thinkers. 

turtlannon reviews of other jierlodhalH should In 
dude <ircaNlonul e\<urHhmK !nt(» widely dllTertnl fields, 
mid might well be Included in the same ^hpartment 
from time to time 

For suih a detiartinent the name “Marglnulla*' l» ten 
tutlveh offer* <1 as suggesting the tyjs Idea which 


a tboogbtful r«a4«r jaU dbwn lit his 
margins, CkmtrlbuUons might be limited 
in length to one paragraph, might be 
limited in each Issue to one general flald but the aub* 
Jecta announced some months in advance, might be 
made umaiyniDualy when desired. In order tbot no 
question of scholarship might InhlUt the exchange 
uf ideas. 

Tests of Natund and Cidtnre Pcaris 

A SIMPLiK bptlcul method of distinguishing the Japa- 
nese “culture** pearls from wholly natural pearla 
Is det*crlbed by Dr Ii El Wright in the Journal of the 
Washington Academy of BdencKm, 1023, vol 13, p 202 
In a Itaud of mother of peAri, such as is always for 
the nucleus of the ‘culfuro” pearls, the nacreous layers 
are not com'entric to the surface, but are approximately 
plane, being pumilel to the surfat'e of the shell from 
which the bead was tut Now normal to this surface 
the refiecting |K>wer, and consequently also the opetJty, 
Ut at s maximum whilst at degrees from this direc- 
tion (that Is, looking nlong the lumlme) there is a 
minimum uf refieotltm and of opacity A ’’culture’* 
pearl when viewed In a strong reflected light (for exam- 
ple, with tho observer’s buck to the sun) shows at the 
upi)ONlte iMtleH uf one diameter a small bright spot due 
to the llj,lit reflected from the lamlnie of tho enclosed 
bead of imdher of itearl In a strong beam of trans- 
mltiiKl light (arranged In a closed box with lens and 
mirror, the iieurl resting In a circular aperture) the 
“cultnne” pearl shows two positions of maximum opac- 
ity, whilst the natural pearl Is the miine In all positions. 
A third method which is applicable also to ’^culture 
pettrls coniainlng a real iwarl da nucleus. Is given by 
an examination of the wulU of the bole drilled through 
the ]>euri The pearl is illuminated by a Htrong side 
light and n minute liead melted on the end of a gold 
wire Is inserted In tlie bore to act as a reflector, which 
Is viewed under the ini* roHcoiie The behavior Is th«i 
RuhNtimthillv as In the other tests 


Saving Pulley-Power With Cardboard Discs 


MVE,RAL years ago, 

In some i xperl 
nients condne ted 

with high roiHthmnl siieeds the attention 
of the Illverimnk Lah*»rut<irles of (i«neva 
III was (SlICHl to the relatively large 
amount of power retiulrtal to iimliUuin siuh speeds As 
Is well known, the la ad nHlsiuiue of the air against 
a l>ody moving througli It Is pr<ii>oj thmui to the square 
of the sfieed with wlihh the Ixidy inoves and 4 *onse- 
qtientiv the power rcxinlrcxl Is pioftortlonul to the cul»e 
of the hihhmI This means that doubling the siK'od of 
a moving body cpiadruples the air nslMtance an*! calls 
for eight times tlie power The IniiMUtaDcc of this fa* t 
Is well leeognlxed in aeronautic's 1 'lie fact that ulr 
plane simkhIh have now lieen attained which arc pructl 
rally dcnible the maximum attalnahle at (he close* of 
the war, and this with onh a vory slight Increase of 
motive power tc Ms how suc i** ssfni a* remauth engineers 
have bee n In reducing the hind reslstnnte of aircraft 
This naturally suggests tlie quc^stlon of i*ower lonw^s 
due fo air reslHtHm*e In fly wh**elK and line sluift pullers 
Of (sturse anybody yyho stetps to think for a inoniont 
renllKes that a certain amount of ijowei Is wasted in 
Htlrrlng up the ulr nhonl the reyedying siKik* s of a 
machine taillev \MiUe the comlltlonH itreyalUng In tho 
case of IV body moving thmugli the air ma> not hold 
In the »aHf of a revolving wheel vet the facts died 
alsivc Indkat** that power U>s»i*h, due to nlr reslstanc'O, 
may W cx»nsldt ruble The two practical ctueutlons that 
arise an Hist how much isiwer Is thus wastcsl and 
second how can this waste be prevented h\ means that 
will not cKiHt more than the suvtag e/TcvNd Th* an 
Bwer to the se questions has lHH.n found by actual mea 
wmtmnts 4 »nly wlthtn the last yeor 

One mituiallv thinks of trjlug the experiment of 
running a pulley lii the nlr and In a vacuum and men 
surinp I he* power rcNiuIrcsl In tho two case's Such a 
prcHsdiire Is cllrcst and scientific but It Is n fussy ex 
perlmcnt to ixrforni and otTc rs no prartlrable means 
of ollniin ding tlu waste once its magnitude has Ivoen 
roeuMunHl Stn am lining the s|x>kes of pulUys 1 h also 
a i>osslblIlty but It is an ojan cinestlon hc»\v effective 
such fl nicthcMl wtfiild tte In the actual rase The 
method flnnHv 4 ini)!oycd wilt ap|K.nr In the following 
deserlptlon of tli* nc timl c \tK*rinicnt i>trfonuod nt River- 
bank l 4 vl)oint orb's 

The imwcr cxiHiulcd lu producing a rotational mo- 
tion Is given by the w* 11 known formula 

II p „ X n P M X T 

WIOO 

In which T Is the torque on the driving shaft. Tlve 
torque recpilred to drive the pullev was niPBaurod by a 


simple but very effectlvi toisiue dynainomeler, devised 
for the puriKOco tor the working out of the details 
of this Instrument, credit Is due Mr 11 K Usenliour of 
the Ulyerl>ank Udvorutories, A standard ^ hp varl 
ahle-sjKSd motor was nl<N.lv mounted on trunnUms so 
as to lie free to turn about the artnalure shaft The test 
pulley was tuountcej on on extwislon of this shaft The 
reliction of the load on the motor enwe lends to turn 
rills Tho force rcspilred to balance this reaction was 
nieasurcd uimui a senhlily* spring balance The product 
of this forcH* !)V the length of the lever anii on which 
It was aifivlled gives the value of T In tlie c*quutton for 
(*ompullng the horse iNtwcr Tlvc simhhI was meaHUPt*ci 
with a stop watch and a luclmnietei appllcMl to the 
fdi eft ^ 

A Wood pulley with a flinch face* IJ Inc he's In cllaiue- 
ter with four flat spokcH each 4*^ bv k ln« lies and n 

rim 7/1 0 inch thick wus rnoimied cm tlo shaft At a 

sfieed c»f 1H-M> rpm Ihi force on th* balance at the 

end of u Jkj lmh 1* ve r arm wu« fl 17^» peamds Tlve 

C4unputi»d horse iK)wer e\|yeni1ed was J4fl a very ui> 
preclahle fraction of tho load which tauli a pullov might 
Ik? e'XiJcotiHl to curry 

Two c iirdlH>iird discs were then fitted to the two 
sidtM of the pulley thus enclosing the H|K)keH Under 
thc‘S4 condUloUK the f(4rce was reduced to pounds, 
ut u MtK*e<l of 1850 I pm, and the horse»iH>\\f r tc* 018 
The Keying thus efTes led by the simple expedient of 
eneloHlng the revolving spokes was J28 horseiwwer 
TJie process also materially Increases the safety of 
such n pulley 

In the follovelng table, the results of a numlier of 
Nlmllar tests on pullevs of various types run at dlffe^ 
ent speeds are given These tests were made by Mr 
r T Olhhens Elnglneer for theCJalumet and Ilocla Mine 


Ttn>* of PvOey 

Six* 


BPM 

Saving tm H 
withOiM 

Stfvl S RrmB 

24* xr 


BBO 

0O37B 

Split Wood 

ijr x4' 


1760 

029 

Spilt Wf*od 

U* X $] 

U* 

800 

0007 

Spilt Wood 

12- X a 

2* 

400 

00124 

Split Wo*k] 


•* 

000 

00149 

Spilt Wood 

12* xl 

4* 

aoo 

OOS2I 

split Wood 

i2-xa» 

z» 

900 

00686 

Spilt w,x«l 

12- xa^ 


1000 

00766 

Split Wood 

12- x«* 

1000 

00372 


It Is to lie noted that the power loss Inc renses rapidly 
with both the speed and the Rise of the pulley At first 
glance, tliese losses seem negllglMy funall However, 
The operator who caretc to apply these figures to his 
own power eostH, taking Into aeeonnt the number of 
pulleys In an entire plant that are wasting that power 
throughout the year’s opera dons, will find that this 


w Hstuge will represent the in 
come from no Im onstderable In 
vestment Thus the total cost 
at eight ccaitH i)er liorsetKiwer hour of the power loss 
in the 24 Inch steel pulley given al>ove will amount to 
about a dollar a year The simple plan suggesteii of 
converting the wind throwing pulle> Into a revolving 
cylinder will result In a saving of considerably more 
than It costs. 

The Use of Waste for Building: Materials 

I N n lecture delivered before the Koval Academy of 
Alts, Tjondon, on Wednesday, November 21, Profes 
sor A. P I^mrte dlscuHsed the manufRoture of build 
Ing materials from such waste materlnlH as blast fur 
nate slag clnUerx, clinker, and, In the nelghboriioocl 
of fcdinburgli burnt sluile, the ri'Kldue from the stllW 
of the oil Industry There are three ways In wblch 
these inuterluls can la* ut Hired — for the productlcm of 
hrlrks, for the produfMon of c'cmont. and as aginregatc 
mixed wUli Portland cement or plaster of Paris The 
general lacihod adopted for the production of bricks 
Is known its tlie wind lime process Itrtefly, this prex* 
ess (xmxists of mixing the aggregate with a certalti 
proportion of lime and water nqueezing It Into a brick 
under u pressure of some two hundrcHl tons to the area 
of the brick and then aU (imlng under high pressure 
or In open stcnmlng chambers, Rricks are now being 
inanufactun d by this proccRa from sand blast furnace 
sing granulated by being run while hot Into water 
clinker, town refuse, slate dust, and burnt shale 
Cement Is l)elng mantjfarturcd by two Scottish steel 
companies from blast fumneo slog granulated, mixed 
with lime, and then raised to a high teraperatore so 
as to form a clinker In the same wnj as ordinary Port- 
land eeincnt was manufactured This cement known 
In Germany hr Iron cement can be wild In this condition, 
or onn be flnallv ground with a mixture of n certain 
proportion of raw blast furnace sing 
liie uses of these materials ns an aggregate open* 
the question of how far It Is possible to reduce 
content of Portland cement, and at the same time get 
sofflclent strength for building purposes The objec- 
tion to the usual building slab made of cement Is that, 
In order to be able to remove It from the machine as 
soon as tnade, the content of water has to be kept low 
and consequently, the crushing strength of the finished 
slab Ifl also low Two interesting methods of getting 
over this difficulty are the Oorite method, In which the 
cement bricks were sliced off from the bottom of a 
column of cement and aggregate, and the method In 
which a heavy compression Is put upon th© bottom and 
top of the slab at the moment of completicih The 
Croslte process Is bting carried on In America, 
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OMC of Um moat Intcrwtlnv And* outsldt* the TuUnkhiimim by thq Mctropolien Mueeum f Art View 2 U u enmll < rt#*k are mtidt of *lithih HixhI Hiift poiklMh cUy hnd are tuuWl 

Tonk Uia mo«t trorffcoua and Importmnt E*fyptlan dlsoov- bmni». hunte which U ttlvcn a place of hl«h honor at the paint rd uml piohalilj H«te from the eighth century of th* 

«nr U tha tomb wf Ktnit Sell I (about 181%l29l! B C ) of hmd of the irroat ataircaHe at tho Metmpolltan Mu»cnm of (hriatian <m They may he uvarHcfl ai sculpture raUiar 

tbo XlX djmaitjr in tiw famoua Valley of ih# Kinir*B Tombg Art. It la only about 18 Inchra hlah but aprM'ar* Dhurwi of than pntierv there ir ao much e^i r^anion In the facca Th«M 

The eefttng In tli# upttlphral ohamlnr (a atfamed with a r*. heroic alae It wolghi 2fi'j iMJundt Ft datc^ fmm «1 out ate rdlr* of a time when tho art <f tUe Meet wm at « aUnd- 

markabU aetronomlcal chart or list, which is now being studied 180-480 3 a It U a mastirplecr of Greek actilpturo Views silll and Ou.y spiak volumes of the great vitality of the art 

hy aatronomem M well as archwoWlsta. View 1 U the ball 8 and 8 are rhincac tomb fttfurcs, the Ion* group King girl of the Kasl Alt these (brun»fl are In the MHrorKdltan Museum 

•M Vkrwa t ana 4 shw aUr Uit^ The tomb was excavatwl muHlrlans and Lbo single Agiire U a dancer The musicians of Art to which wo aiv Indtbfcd for the photograph 

THE LORE OF THE ARCHAFOLOGIST FROM THK STAR MVPS OF AN EGYPTIAN TOMB TO CHINESK STATPETTFS 




882 


SCIENTIFIC AMERICAN 


May, 1824 



TnjftM JtoMiA on^r of thi Trrfuv t«» hljthlj 
priied by thr anrlrtith 


The iLnhnn truIH* Tuber mauiMtunt M^iieh 
Home^irrm wtlffhii twi lv4* pciutKla 


The while irufllt Tubtsr afhHAi, which 
uBUftlly pruJdtB out of the ifround 


Tho Pcrltford iruffla * or French 

fNrfanMpontfN 


Four Tariettes of Iniffle shown externally and in cross section, with, in three instances, a itiicroseopic view of a single spore-aac with its contents 


Truffles and Truffle Hunters 

Some Details About One of Europe’s Lesser Known Crops and Its Harvesting 

By William Alphonso Murnll, PluD 


Ni tt York Dotanltsl Garden 



L\V Aiiinrlf iins know i— — — — 

iiiiRh about trulllis Ik.'i ausp 
fhp> no\or Maw an>— except 
perhupM in mIIc*s on an ix 
< uHlonul dinh of iiKut MH^^eU 
In a roMiaurunt hut laanv 
of our forel^oi Nan population know Main 
Inilniately Imhuiimc tlie\ an uhuiulant in ||V JV 
ltul> and ronci^ uml (amr tu Miuutler 
(pmntltles 111 titirtlam luroix uml Mff 
limd The trulDe gets IIh uuiik fnmi llio 
f4*tln word Vahfr and tt octurM Hingly or ^ 

In small clusttrs In Ha tadi Ismutii (*or ^ 

tnln kinds of trees In slmpe it Is rounded -v. 

or irrebular, Hlsait tib bI/i «>f a wainni, ^ ^ 

and ^nrles In color ntid markings mtord Spore-aac 

ing to tlie sisxliH, ofttn NIng black and 
coverwl with ooaiw warts Tla lolor of known in 

(he Intirlor uls4t varies bm It Is iiI\sa\R (be ’Num 

mdld like a {Hitiito and UNUiith motlhst qj. 

with wbitt veins Its mast lia|Kirtani n ntfongl 

(.ImracierlHtU whbh II h iIcIih Ital and j^e ‘‘Peril 
by reason of whUh II Is Miluabk N Ms externally 
derided aronuifb mk»r 1 his odor is 
flometlmes offensive wlun niDliirt freshly KUtherfsl 
trufftes are brought Into a ns>ni in uuantUy but In 
the young Htnges or wlien (Nsikeii It Is alwnvM agroe* 
able though sometiines rather weak 

WTien out hunts IriillliN In tin wisids In France or 
Italy (tni goefi first of all to tla oak tre^s 
and afterwards UkiKs under IxtHlics and i 
hazel trees TIuy an also to Is found 
under clu^tn lit blnh ulllnw iKiplar elm 
etc but not to the satae e\tiiit An old 
saving In Fraru't is, If mmi want trnllh’s 
plant aeitrns and this has Uvn done on 1/803 
a large siule in manv of the tniflh dls CTspgM 
trlits with i,n at hum ess when tla drain 
agf Is good and tnifllt catlnk animals arc 
e\cIudiHl It would not Ite tflettUe out NnWj2 

Bide of tla tnifTlt dNlrhtM IsH'ause tiu re 
would b*» no spores or spawTi presi^nt to 
start a ( rop unliss flies* wire IntrodmsHl 
In wane f(»rm Spore of J 

The time miulr**d to pnxluce a ( rop of ulahan « 
truflb^^ afin jiliintlni onk tre* s Mirle-* recently fo 

with the B(»ll and climate Some trullks **' ™ 

iiHiiallv ftpi>car In the or six \Par> more 
In eight nr ten and a maxlimim hiir\*st mnv l>e ei 
IH'tftd In! ween flffiMn and fhirt\ five Mars Tlie soli 
shtaild N light will drained shmbd free from stones 
and contain a n rtaln is n'entuge of Ndli Him and < lay 
Wanii wtallier and copious rains nn» essential espe- 
clalh In lab sninnier In dr> seasons truffleK nmiitn 
small and are liable to rol or Ix* deslro\e*1 bv Insects 
Tluv an also ruined If tin fn>st rt^iuhi^s them 
Most of th* «iHsl*s nr*' iiiatun and rcadv f*»r har 
^i-stlng In the aurmnn or at an^ time during the imrlv 
part of file winter \ lun Ihe ground Is not frozen the 
full season extending from August to March They 
lire found from a r*w Indues to nenrh a fm>t below 
the surface of the wdl and are Itwatefl h\ means of 
the Ntnmg aromatic odor which emanates from them 
Squirrels hogs and other anlinnlH dig them up and 


Spore-Mc and apores 
of Tuber aestivum, 
known in Euroi»e as 
the “Hummer truffle" 
or “English truffle" 
It strongly resembles 
the “Perigord truffle” 
externally, but only so 


Spore of Tiiiier amallc* 
ula/um a new truffle 
recently found growing 
in MKhigan 


’ ■ ■ de\oui them with ihe utiiiost inthusiasm 
As tlx huniun nostril Is not usualh 
W Miisllhe though to detect this odoi ut n 

dhtaiue thnaigli sexeral indies of earth 
^ th* prhes <if trutih s would ob\loujsly he 
a* consldtrablj higher w**r* It not for tlie 
train* (1 tiutth*-huntlng pigs an*l *logs, 
whbh tmter Into th* sjiort with great zest 
lL Ja ^**^*^* lotub Iriitnes iind* r funir 

ahh <oiulitions forty or fifty yards awa\ 
V ’jT" choleo betw**en pigs un*l d*»gs Is on* 

(»f t**m*aiiv (Hmipanionshlp and th* area 
r / ^ to N MiV*it'd rmgs do not tir* soquUkh 

r subject to more dlMirmtlon*^ 

" Water spaniels and pugs un fnsuunth 

nd apores ^ l>elng trnimsi ut an earh a^,* b\ 
aesiivwnt bimtlng for ftsMl inlxeil with truffle jied 

iUroi»e an hurletl In tbe gr*mnd The 

‘r truffle" animal Is ne\er allow *d to lusti a tniflle 
i truffle" iimro thim u s< H* r *)r jsdnUr Is 

resembles allow* d to rbiiw a rabbit 
rd truffle" well trained irulfle dog 

ul onlv Ml forty to a 

bimdrid dollars 

rrulfles are also found acildentnlh 
wliiu digging t)r ploughing or n hunter fQkC 
**f long exiM rlenc* mn^ use his Jmlgiueni 
and with som* (smlhl* nee dig In favonibl* 

Nire spots under trtns of the proper kind 

and age or he mav allow 

himself to be guided b> cer Spore of 7 

tain small flies that appear found nea 
to fre<iuenl the truffle lieds ( 

In preparing fresldy dug 
truffles f*>r the market, the soli Is first 
SgKy rfnm\**d by the use of water and brusliPM 
mad* Ni»eclHlIv for the purp*>Kt and tlie> 
nr* then graded b> sl/i and qualit* ami 
puHirved In (ims, hoxt's, glass Juth, etc 
Th* l)**Bt grades are peeled nnd the par 
lags K*dd sepi*ratelv at much lower prIciK 
Truffles are used *hlcfl> for dresRlng and 
garnishing A« thoj do not k**ep w*Il 
ier canaiic* jif(**r Mngexisjsed to (he air, It U to 
ew truffle hjjy gii^all containers and us* tliein 

d growing f»pt*nlng 

As u food, truffles ai*e whnles«>me nnd 
eiHllv digested, while tlulr aromatic qual 
it* undoubtedly pr*>in<itea the digest l*»n *tf foods with 

which ihej are sirved The ancients dedUnted the 

tnilfle to Venus ns encouraging love, and In more nif»d 
ern times It was a current s«>lng that “tlmse who 
wish to lead virtuous lives should abstain from truffles ’ 
Kv*m In quite ^*^•«nt jeurs T l<iphomifO€» inricpofas n 
fungus resembling a truffle In shape and habit, was 
cornnionlj sidd under the name of “Ljc<>I)cr(]nn nut" 
for Its suppoHotl aphr*xllslac quallttes 
False truffles may resemble the real on**s externally 
and grow In slmlhir plnees, but they can always be 
readily distinguished by their sptires, which are borne 
free on the ends of minute threads Instead of being 
enclosed In sacs True tniffles when exarolneil mlcne 
scoplcttlly are found to contain Imbedded In their 
flesh, numenms, minute, transttarent sacs filled with 


Spore of Tuber unicolor, 
found near New York 
aty 


from four to eight large sfioreH, which are beautlfnll) 
und I hura* lerlNtlrally (fmamented 

The cmnmon hard sktanid puffimll, which occurs so 
abuuduntU during summer and autumn on the top of 
the ground In thin w*mm!s, Is not a truffle There ure 
other false truffles, how'ever whh h aro really good, 
such as the ' rv*l (rulHe *jf F riglund Afc/fifiO£/rtAf#)r t-or 
ttgniuM whUh, although little larger than u ipurble, has 
a strong mid iigrecahle odor nnd Is eatrti In the raw 
state with kcH'n relish 

\m*mg tlx various spex 1 cm of truffles known to 
‘xicnee th* billowing ma\ lie m**ntIoned und brleflv 
d*w rilH*il 

The Terfas higidv prl7**d bv tho ancients, are well 
rcpnxtntid hv 1 crfej^i tcotHH vvhUh Is fimnd In Itah 
and els* where in tlx M* dlb rraninn rigloii during Ihe 
spring months and was reiMirled fnmi Ixmlslana In 
1KK7 as oodirrlnk pUuilfulh la red snndj bind near 
a rlvir It Is smooth and pnre-whito whin fresh be*- 
(■omlng puU'-rcildiMh brown on ixisisure !*> tbi. air The 

sa<‘s **ontaine<l eight sisipes, whUh were 

consphuously wartfd i^ils siiecle» resetu 
hl»*s a iKitato externally and Is e^ten raw 
jWVK ut t ilia's, Mng slk-eil and dipped In *>11 
QSB thought it Is without odor ami Its flavor 
is rather Insipid Several kinds of Terfos 
oc( ur In Asiatic Turkey, Persia the TJle 
jun l>esert, und Algeria when they form 
an ImiM>rtant part of the diet of the Arabs 

Thev grow under spcflL*M of flstatw In 

tr unkolor, snndv h*>IN containing lime w hich are 

New York enrlchwl hy the overflow of streams after 

f the heaw spilng rains As they develop 

very rapldh In favorubl* w'osons, the s*>ll 
nlxive them becomes initketl or slightly raised whkh 
betrays th*lr presence to exiverlencetl eves AUhougli 
(hissed with the *d[bl* trufflin thev are s*> different 
i Coni mu eft on pupe 308) 



Spore* ond npar^nudi of Tubut Sbeor^ a noif A»«r(* 
can trttfflo ffoai Maryland 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Varions Arts and to Patent News 



The bumper that does not interfere 
with parking 


The Bumper that Is Never in the 
Way 

lire ti \er\ fiiu lliiiii, nl 
\vn^s and n no<eHsU\ sointtlniLS 
hut e\er\ dil\«r vh«> nirritq them imisl 
liin< laid (K ( iihIoii to < urs^ tin i xtn\ 
length t)it\ add to tlJe efF<*r(Ive 

whetlhiiM^* anil tia viiv larp.,! addition 
wlili h the\ iiiaki to tlie dltfUtilti of 
jairklng and imparking In < lowdotl quar 
tern, A “bumperette of novel design 
Is now ofTerwI wlikh protects llu nar 
fenders and lampM Hntlsfn< loi llj with 
out making anv material lontrihutlon to 
the dItfUulties <jf parking and without 
Interfering with free atcess to the spurt 
tire 

A Condenser for the Automobile 

M tlKK than H f I \v autoinohlllsts have 
had the sad < vptrltnce of illscover 
Ing that the nholnd in tlair rmllutors 
hus (piietlv NtoUn awnv on the wings of 
the wind leaving llielr c'^'Kding avstem 
lined with a ‘tupi>osetll> non fm /Ing 
mixture wldch Is <1* inoustrnled bv the 
first real snappv night that ensues to be 
a^Mo puro, pure and simple dbe ixault 
In one Instiuoice that we know of wu*i 
slngulnrly ftrtunnte — n weak f vllnilcr 
head guskot was the pan that gave wav 
l>ernre the push of the freezing lluld 
Insuring that nr) damage w-as done tht 
casting Itstlf, but evtrvlKslv whos* en 
glne freeres up solid In this wov Is not 
so fortunate 

A\e niustrati a little atlmhimnt that 
Insures the iiermunem \ r>f the several 
parts of the cooling mixture It N a con 
denser. whUh In uptiearanre and location 
Is simpiv a radiator nip of rathei large 



Rhdthte-oip that Mrr«i a« condMuer 
to pfwrcnt low of fluid from tb« cool* 
log syotete of tho automobiU 


si/t and unusual design The saving of 
alcohol jind the prtvrntlnn of uiu vpinlul 
freezing are hut two of Its advantiurs 
It prevints the evaiMirntlon of the watrr 
evin inorr. ofTr*rtunllv than of thr ah o 
hoi This mukis It i)osKlhl< to run In 
(k finitely without the nuisnner of re 
filling and ll also makes pravtU ible tie 
use of soft or r.\<n dlsillUd wuUr In thr 
radiator thus eliminating tin kouixv of 
the major pail of tla dirt that (logs the 
averagr ladlator sr» hadh Again with 
the radiator alwavs full thr srthlr r Is 
seldom or nr*vt r e\[M)S4sl to tia air nnri 
hence Its irystalU/atlon Is prrvrnierl 
and here Is avoided tin soiirr'e of inriNl 
of the Hpontnneous radiator leaks that 
are so unnov Ing 

Better Riveting Hammers 

O UTSTANDING features of the now 
riveting hainmei inuHtrate<1 heii*- 
witJi Im hide IsilUd (onstriation for 
holding tiu handle to the harrG heavv 
section valve with lllieral hearing sur 
faces combination poppv t and jdston 
type throttle-valve jvovver in exc^ess of 
all ordinary reiiulrtnu nts low air (sin 
sumption and exceptionallv easv op< r 
atlon Tliree iillov sted Itolts of sule 
stantial size fitted wllh hs k washeis 
liold the liandli to (lie barrel and <nabh 
till hK>I lo lie takin down for Inspistlon 
OP cleaning wllb the um iikhIv of a 


vvixncb — no vise iiowlmr or other tools 
Itpiiig iicsessarv The throtth valve bus 
the nlcetv of control of the pNtou valve, 
with the freedom from hnkage of tIa 
popjal tv pi Thi tlirottlc lever or trig 
ger Is inadi In one phst fr*un kiss id 
heat treated spring steel and has ii long 
bearing In tin Imndh vvhhli inablc« It 
to withsland a lot of abusi lln valvi 
operates In a laix of strong c-onstnu lion, 
lianted In the lusid o*^ thi barrel It has 
a solid end whhli inak<>s It |»ossll>U lo 
take It apart without recourse to a 
strewdrivir Tills eonstrmtlon alsi) |»er 
mils 1 ( omprc'ssi on ciui label In thi valvi 
box wbhb ruslilons the piston on tin 
return siroki and prevents it from stilk 
lug tin Iiandh The exhaust Is through 
the side of the barrel near the handle 
and can lie steercxl In any direction by 
the oi>ertitor 

The All-Weather, Noiseless 
Motorcycle 

I N three imiIiiIh tin motorcar scores 
beuvilv oyer the motorcycle In eoin 
fort of tray el, in protection from tin 
weather, and In silence Uut a neyv 
tyiie of inolorcvcle recently brought out 
In England afTords all the cxaiifort and 
siUmce of H ( nr while also great strides 
have l»een made in protw ting the rider 
from nuid thrown up by the wheels 
TV) test the sllenee of this new mn 
chine, two observers were stationed at 


a certain jiolnt towards whhh a staml 
ard ear and tin ni w iillwiuthii iv*le 
travelUd I hr dUtanic at wlihti I la 
veld* le wu'* first hntrd was larcfulh 
nieasured 1 ho far liecami audthli at a 
dlRtancc of 1 tl vards fiom tin ol>- 
servers the mnionvile wlitih Is fittixl 
with a thrcH*-ht>rs( iM)w cr \t»-Milvi cn 
glne, was first imaid wlnn 70 yards 
uw ay 

The engine isromphklv imloKid also 
tia chain traiisinlssioii itw fniini Is 
triangular and of i new disign glvlnt, 
great strength and ligldltv at low 
vyelght The saddle N supporti d bv a 
link and tyvo long and i^uvcrful springs 
I>eg»hleld» of ample size proiis t the 
lider In bad wiatlar wblli the engine 
and Its working parts nn cpiUc* ns yvell 
protec tcnl as In u laotorcur 

Vaporized Metal 

B KONZE-csiverwl atalaes copper-eov 
ered Hhlngles, eonc ret* piles (ir rail 
rcwl ttes are roiiu of the i^isslliilltlcsc 
ensuing from a pr<Ki>ss for spravlng 
tiielHlH, which after years of stndv is 
approaching iKpfcctlon at tb* IT S llu 
reau of Standaids 

The esHcntlil of (la pPCsesH Is tlmt 
the metal Is first yajKvrlzed bv the use 
of elect I Icily and then spravid on to 
the wurfme to l»e esmted by moans of )i 
jiovycrful blast which congeals 11 to the 


Molld form as cjuicklv as It strikes the 
surface Api>llcat1onH of the inethcHl 
which rc*sulls lu a firm coating of natal 
upon imy suifacc to whlih it Is npiilled 
are mnnv and ynried stone, wimxJ, 
nietiil and glass ai*e all ispialh suitable 
basic siufaec K Porte r\ muj U succ-c^ss 
fully coiitid with metal isilntlng lu ini 
portunt developments In ceramk-rt 

An important application Ik In the use 
of thf metal fouling In building con 
Hiructlon Shingles miv la mud* fire- 
resisting by csuiliug them with eopiKr 
which weathers well and prodiaes an 
art 1st k green c^ilor on I lie pcmU 1 ri 
menls mi* already Ik lag made along the 
llncH of ceippe r c*ontlng otJa r nKding ma 
terlal and stmeo 

Soldering of na t>il to glass a dilllLUlt 
problem Ims b*sn easily m< c oinpllsbesl 
by means of this na thud Tia glass Is 
first roateel wMlj i la\ir of copiMP and 
the metal connection Is then stddered to 
the copfier Pres'ess* h h^juu what Hlinllar 
arc uaetl In the s^tldeilng of tlmulntmi 

On the decorative side the uses of tia 
methcHl are many Stulues or other 
sculptured deslpis ma\ be hewn from 
soft and easily worked si on* and llan 
coated with bnuiRc giving the elTes t of 
a bronze statue and weathering eeiundy 
well Gold and silver plating or decora 
tlon may l)e ui>plled In the same wav to 
fumltnre or table ware — 4 toifratf from 
Scifftwe for Novendter 0 192’1 



British motorcycle that poaaeaaea 
several features heretofore obtain- 
able only in a regular automobile 


A Protecting; Cover for Shallow- 
water Cables 

S lIHMAKINk tiililpH King in thenoigb- 
iHvrhood of th* Lsittsi must be pro- 
tec kd in til* wattr is well as on land 
against the c hating Influencx^ of the 
mnvi mtnts g*nerat*Hl by the waves Till 
now there has Ikhoi us*m 1 a flexible ar 
muring of tlihk Kt**el wires width prc)- 
te< ftsl tin Inn* 1 (uirts of the <nble very 
well lint this kiiiil t>f armoring haw the 
drawbatk that it eaimot be iiukIo flexible 
enough to follow the foniiH of (he cIUTh 
and stones* on nx k\ ix)asts Suih n 
hU ( I arriiuns] i iitih yylien lying on 
ixKky shores was partly on the ground 
and piirtK hanging In the air (Vvnae- 
ipuniK III* siptssi^s on the cable were 
far fp*)in uniform om pari was vio- 
hniK mo\e<| bv the v\av*s the edher 
om ionuiln*sl ubsolnuly *|ulet 

To a n» w c ibh labi resx ntlv on the 
Norwegian (oast i)\ the Siemens-Sc-huok 
CPL Wmks a m w kind *>r prolee tlon was 
appllei] wlibb esiuhles tin cable to ex»n 
form (losflv to all unevennesses of the 
gnaind under vvakr as well as on land 
lids new armoring fxmsisfje of link 
bejxtH of east lioii vvhhb overlap eae h 
other and ate an inged In the manner of 
ball and so* kt i 1»>lnts In runseKiuenee 
of tlalr gT*e)il lb xihllltv the He link Ik>x(?m 
follow with tIa utmost aeeuraey the 
(eiiM)grapbbnl feumatlon of the 
gTfiund tis vv4ll as i(f rocky coastH In 
t'rele r to avoid all movtments the cable 
ariiioresl In the manner lust dew rllteej In 
fixed on the nn k*. anel ttn fitting parts 
e»f the e oust with |pein * lamps 'the 
udile Is 11 rang) ll lathe ship s Indl w Itb 


Not the latest sea serpent — merely 
a scheme for protecting cables at 
and near (heir landing places 



Newly designed riveting gun with ontstanding advantages 
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Electric washer that clamps in place 
upon any tub 


ODt the link nnU li iilso Itild out 

wUliout till 111 An^r the ind of tin 

<‘nWe 1 m l)roiir.ht to land llicst' link hoxes 
Hre InHtnlleil (>n the ilry rotkw of the 
couHt tlilN Im slinpit in tie 

not pH) divp piirtN or tiu Ktii tie liil>orerx 
tnke rtie < tilth iifrer Ixlnu laid mit Into 
u Ixmt and InHlall hi rt llu link lH>\eH 
Inetullntlon of tie i liinipH Ih titiuk dnrlnx 
ehb-tlde (tn llu duiHr ituriH Mdhi work 
is dope 1)\ dl\i tm 

The Hose*Holder for Fire- 
Fighters 

N o lonp.r 1 h If no<t*H««r> for tin flpo- 
flffhtirK to Mfrukfflc with ti hi^ hoHe^ 
titled nltfi an nnnih Niitiki ofuahr that 
whlpH and Htiti^khN to Mf nwav rnuii 
them, and (Ulls for the hia\lsst kind of 
hundllnf: In keeping It under contiol 
An Atlantic C lt^ ln\tntor has put out a 
big, lHav\ no 77 le-hohkr nhhli Iiohls ihi 
most poncrfiil Htnam <if walir Hti.ad> 
Hs Q riKk Not niono doOM It ^«a\e the 
dlKjilay of hrutt Ktnni;fli whlih u* are 
aecuHloiMwl to sw at a Hre ir ^n\<H the 
of three fin im n to eaih no/zlo 
and releaw's tIu in for iiuuo aitlve work 
Also it iiuanM tlial onn m t tin stnani 
will l)e dIriHleil nitliour divlutlon or un 
rtrfnlnt> ninm tin himiI at wldih It Is 
aimed Tin how holder iomum In tno 
models 1 hen N the t\p( that i laiuiis 
uiKin tin Hide of the fin tiiuk as Illus- 
trated and there N a ground stand for 
indeiiendenf iiw u It hour an\ further 
supixirl At a nsml di lunnstration in 
Atlantic < Il\ t^^1 Im slreinns uen shot 
from u Hlnf,.h ladihrinitk wllluait be- 
ing tmiclMd hy human liands aftir thev 
had once b«n set 

An Umbrella for the Sparh Plug 

T he iitM> (i(\ii> iiiu«tmtp<i It li, 

tlnliiietl h\ Its nuinufaMiinr (atdies 
the Hvlnu nil and prevents It from foul 
Ing the spark i>lug It Is attached by 
sliding It over tin ground ih'ctrodo after 
wbhh thi slot l« flowed hv binding the 
sideld upwards over the i lei trodes 



Keeping the oil and aoot off the 
spark plug 


An Electric Washer for Any Tab 

A 1iHXlItLDl\ IngenlouH (jllndrhal 
electtlc washer that cUiniM upon 
anv tub or washlKdUr is different from 
others Mou on the market Inside the 
o\ Milder Is ti lltllt motor that water dijes 
not hurt Neither din's It drip oil The 
motor tuns u fuur hlude fiiu situated a 
ft w imlas from the bast of ti Under 
This full dot^ the work b> slusitlng out 
Jtisof wain showing five pounds to the 
sipiari Int h h\ lest Water enters the 
<> Under through stiiull holes surrounding 
the orllUs of the Jit When thi water 
is ttmiwn nut It strikes along the sides 
of the liih swirling the clothes with It 
ill the priHciss of cleansing 

Paring the Phonograph Needle 
Without Removing It 

T HP Uh Is nion than om good r<»ason 
wh\ a 111 k r ncs die should he used 
whin recNtrds on phonographs are lieing 
pln\ed Thert has luiwevcr lieen the 
tlnsioiiH task of refiioving the needle 
from the tone ana In order to rut it off 
after once having been used on a reei»rd 
V ('hhago iiiaiiufai tun r has now far 
fisMd a Hina 11 imtnl i uttlng dcvli-e (hat 
( ats the necdlt without removing It It Is 
run undt r thi ms die as showTi In our 
lllustiatlon and the liver pri^scd down 
bv tiu first finger This oik rates a cut 
ling knife Hiuk of rht tutting knife a 
Hitiull leipptaili catches the dlsi nrded 
part of the lUKiIlt 

New But Simple Method for 
Changing Cast Iron Into Steel 

O Mi of the most Interesting develop- 
ments In the realm of Iron foundry 
pruftke vviildi has announc'od In 
sivcrul vears Is ttu nsult of extensive 
(visrluient In rest an h largeh during 
Iditl Till findings an somcwliut sensa 
rional and rc voiuiiotiarv A method has 
Ihs'D dlseovereci of heat treating grav or 
white* east Iron so as to render It mu<h 
more < asllv mac hlnahle uml at tlie same 
time to lM*sro\\ uiKin It greater strength 



Rigid hose-stand for the fire brigade, 
which releases the firemen fur better 
work than holding the hose 


than It has ever hein possible to develop 
liiretofme Not onl\ have the mm hln 
)ng i|UiiUIUn Ins n greath lue reused or 
benefited but thi slnngHi and pUnbllitv 
of the Iron has bei»n strikingly Hug 
iiantcsl Tensile strengtlis as high as 
(WtXk) |M>imds IK r wpian inch have hi*en 
ohluined togethir with n llmiteil Hiuount 
of pUnhlUtv and also marked ri*Ristnn<*e 
to sliiKk and fatlgnie Btressefl 

Tlie most IntereKlIng and notable fea 
lure of this new prm>es» In the ciinver 
slon of wlilti iron Into a prodinl not 
only ecpial to hut suiierlor t« nmUeuble 
Iron, In a iierlod of time niudi shorter 
than that required In the regular malle- 
able process 

The Inventor of this proceRS Is Alex 
until r K Sihaap of Brooklyn The proo 
ewN HH thus far developed Is exceeiltngly 
simple and consists In heating cast Iron 


to u tofiiperuture shortly above the tern 
peruture of 10(i0 degrees Fahrenheit, pro- 
tecting It In a muffle surrounded by u 
gas tiaine and ojien at the top. In the 
case of grav Iron as soon as It has 
reached the proper tem(>erHture the 
muffle and Its contents arc removed from 
the furnace and allowed to cool In the 
open Hir tlie casting being protei tei) 
from drafts In placing a cNiver cm the 
top of the muine The muffle Itself is 
made of w I ought Iron and ir has been 
found that this Is I he only material that 
can Is* umhI to obtain iht results de- 
Klred, iiiutihH made of cln> graphite, 
Hti'ol and other metala being useil wltli 
out smilSM ]U tlilN method It requires 
only alHiut fifteen minutes for the Iron 
to CCS)! til n black bout after whhh it Is 
iHKvled in the iilr 

The method us outlined above has 
lieen In continuous use for more than u 
>eor, chletly for the punx^ softening 
gray Iron for machining puriKtses and 
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The fiber needle m&y now be nsed 
without the necessity of removing it 
from the machine to trim off the 
blunted end 

PHrtkularly for making aulomobllo pis 
ton rings It iiiuv be stiiteil mt'ording to 
thechiliiiH rti developers that either gray 
or whlti (list Iron Is Dot only converteil 
Into a product slinlhir to malleabk iron 
but Into om which has munv of the 
profHrtles of nitel If tin i*esult8 turn 
out to hi as favorable as now appears 
pnibahle ttu will meim the 

shortening of the time of converting 
Whitt lum Into malleable Iron to lews 
limn an hour Instead of 72 hours 

The Magnetic Susceptibility of 
Gases 

T he method used In un Interesting In 
M*Hlig»itlon h\ A \* Wills and I <1 
Hector was that of Imhtnclng thi gus 
magnetically against an aipiisuis solution 
of nickel chlorldi H\ varvlng the con 
cent ration of thi solution It 1 * 0111(1 lx? 
given a hukci ptlhllltv approvliuattly the 
same uk that of the gas tlien hv vur\lnK 
Hie pressure of tJa gas or the tmipera 
ture of th( guM and soutinn Inith could 
bt given the siune stiw eptlblUty A man 
oinetrU f mi lance of great s«*nsltlvltv 
enabled tia ulwiivcr to tell when the 
susceptibilities of the gas and Ihe solu 
lion were thi same For Imth parnmug 
neth and dtainagnetlc gases fortmilnH 
are derives! from which the susceptibility 
may be calculaleil from pressure and 
temperature obaervatlons on the gas 
when U Im magnetically neutral against 
the Holutlon 'Hie volume susceiiUbllUy 
iindir a preHHurt of tin* atmosphere at 
the bnii)oraiure was fotmd to be 

-p0 1447 X fnr oxygen , — t 64 x 
for hydrogen, and —081 X for bel 
luni The result found for helium l» 
about 25 times less than Tttnzler’H value, 
hut when substituted In the formula de- 
rived by W Pauli, Jr, for the diatnag 
neilc susceptibility of a monatomic gas, 
it yields a retniU bearing on the dlmsn 
fdoos of the atom which Is compatible 
with our knowtedge from other sourcea. 



Ice saw Uut works diroctljr off thff 
motor 


Sawing Ice in a New Way 

D oing away with the usqal counter- 
shaft transmliudon of the coaven- 
llonnl moinrUed Ici'-saw, the latest ma- 
chine of this description uses the small* 
car engine, dlrcH*t-connoctod to an In- 
serted tooth bu£RH»aw The resulting 
elimination i*f weight Is a factor of Ino 
(Hjriance, and in addition the cutting 
capacity, It is said, Is Increased ^e 
frame of the u)>purutuH praiik'ally sur- 
rounds tlie rapidly revolving saw pro- 
tecting anybody whn might come too 
close to It for comfort It Jh entirely 
self pro(Hil ling on smooth Ice and has a 
cutting s|M‘ed of three foet per second 
with a nlnc-lnch cut 

New Automatic Enlarger 

A PUOPEU darkroom Is no longer re- 
quired for the use of the enlarger 
Illustrated here, any remm can be ufted 
afUr having lieen darkened The special 
feature* of this appurutus Is a tuI>v lamp 
mounted to the foot of the second col 
uinu, Dlls lamp Is esmtroHed by a double 
Mwlith which also controls the main 
inlargiag lump 

A first pn Hsurc on the switch IlghtR 
the riibv lump, so that the sensitive 
piqx r lan Ik* placed In position, when 
tlie switch Is pressed once more the 
rubv lamp Is cut off and the main en 
larging lamp thrown Into the elnult 
A feu siKsmils suttice for the exposure, 
If fast brnnildi pa|K*r Is used then the 
nihy lamp In swilthed on again and by 
Its light the inlurgemcnl iH develoiied 
The vertbul column of the apimratus 
carries Hcales which Indicate the nis-es 
Mary i xttnslon for the camera and its 
distance from the haw* plate Onev the 
scales have bwii pro^ierlv adjusted no 
further adjustment Is required 
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Thli T*cttum-held rubber hook will 
ttnpport a twentx-pound oT«reoat 


The VacQWi Hook 

G HRAT huldlnff power la cin lined for 
thlB rubber vuiuum-iup \\tth Hexl 
Me rubber Hhunk Up to wel^htH of 
fweoty pounds It will flrmiy support 
whutever muy be hung on it— It 1« even 
UJM^ H« an overiNmt hnngf r In window 
(Inking dlHpln^H It ahould l>e found of 
»,reut utility It In clulmed to provide 
u perfect odheaion t<» glusa itinrhle en- 
nidti, inetul, i>oU«hed wood or In fuct 
uny non porouH HiirfHoe without the use 
of gluoi paste, Ktlckers, or unj adhcHlve 
Hubstunre 

The Self -Sharpening Lawnmower 

W HKN H luwnniowtr In shun>ened In 
tills device It In netessurv to re- 
move nothing but one wheel In llie 
jilace of this whisl u clutih tmlUv Is 
fitted and thin serves to turn Ihi liliideK 
of the mower while thev are U Ing sharp- 
ened Powdensl tmerv dusl or larlHvr 
iinduiu la placed on a phse of thin card 
Iwurd and a thin [siste is f<irmod I>v the 
use of a little tmieldm oil and the rod 
draws In tlie ismipound as the inowt r Is 
in motion This conus>imd on tht < utter 
blades of the ret I servtst to HliuriRU the 
blades and the cutter bar ut the sauu 
time The motive power for nmnlng the 
device \n furnished Uy a one-quuitc r 
horsepower electric motor 

A Bigger, Better Bath-Spray 

I N this bath sprav th* water sprava 
thnmgh holes In (he inefHi (outnliur 
bock of the applicator portion instead 
of from rubber prongs uh In so manv 
sprays Six groups of rublier prongs 
are arranged In a circle around tlic out 
side of the container while In Hit center 
a round piece of sponge riihl>er is placed 
for use as a sponge A sanltarv feature 
of this sprny Is that the amiJhaiorK nuo 
lie removed for cleaning Is hind them 



B«tb apray that «!▼«• n aor« etec- 
tlT« ihowtr of wotor 


New Wood*Drying Process by 
Ozone 

T UhiHU are atluaUv two prlmlpal 
inctlmds for dr>lnfe wood, open air 
and steam kilns 

rite «»{iea air preneH'^ reciulrcs from 
four to ttn jturs, while modem IndiMrv 
reipilres a prompt supplv t»f material 
Moreover It entails the constKiithui of 
an enormous stoc^k and the tvlng up of 
large capita) 

The steam kilns produce a dried W(mu 1 
but the anivlaceoiis and tin resliilIlahU 
siihstiim es imdergo hJdw o\h)ath>n whhli 
Is ncxsmipunled hv mnlnuilon In the 
contents of the < i lls as a result the 
wckkI feraduallv shrinks, the atnnh which 
still n mains unaltered Vn tin (oIIh 
attracts parasites and gives rise to the 
formation of mold Morcsiver tlase 
iin4.hangt d csuiiikiiu nts of the cell sup are 
dlHtlncilv hvgrtjRcoplc conw'fiuenih the 
wmid absorbs moisture again from the 
alp The general effect is to leave the 
l•eJIs pinpl> thus renrlerlng the wood 
brittle and lifeless 

The process of Hensonlng vvemd by 



Sharpening the lawnmower without 
taking it apart 


ozone produces u material well dried 
and seus<vned As a irmlier of fac.1 no 
ppixtHS Is cHimhle of prcKlucIng the same 
resuIlK us natural seasoning imless It 
providi s for the oxlibillon without c llml 
nation, of the organic components of the 
n 11 sup If an artllUlal oxidizing agent 
Is tinplojed for this punsme, ll must act 
rapidly it must peiu Irate fo the Inner 
most iHirtUms of the wo«id witliout affect 
Ing the llgmsiuH lissm dllutlnK tin sap, 
oi dlsniloring the wmid and U must 
leave no residue T Ik. oxldl/lnj; umdis 
luiplovcxl In chcmiiul IndU'^irv cannot 
do that Ozom on the other hand ful 
tills all these eondldons ami Is tnfMddc 
of reprodming exueflv the phemajienn 
(ff seasoning b> e.XT«>**m'» to ulr hut at 
a nite manv iiundred ilmes imire rapid 
I'ht ozone woodelrvlng t>r<KeMN was 
invenleel b) Mr M P uttn a Iirneh 
rivll 1 ngineer iKutetr f»f Sdenees who 
has devoted Ids studies to o/one and Us 
results In nil kinds of sphere's Vfkt a 
long nunsL of exisjlnantal work A|r 
Orio has n()W e'.tabllsliesi It Industrlallv 
There are* now In Paris und near Paris 
fwet plants which die wood f<»r all kinds 
of Industries tlie. dcnmmls ed which ni-e 
so extensive that those two plants can 
not meet the iHsiulrements of the manu 
facturers Some more Kilns are to la* 
eree.ted In the near future 

In Italv, at Seregno near Alllun there 
Is another plant, and bilnglanel Is atsuit 
to adopt l)jp process 
In the o-som prtHeKS the wesid Is sale 
mltted successivelv to the action of hot 
air, or oronized nlr and of u mixture of 
ozonized nlr and hot air The duration 
of the treatment varies according to the 
nature and the IblckneHS of the wood 
from four to twenty dnjs In that pe'rlod 
jCrrccrt icood Is converted Into senwmed 
wood possessing all the charaetei Istks 
of wood exposed to the action of air for 
ten years There Is no case hardening 
cheeking or warping It must be polntcel 
out here that wood brought green to the 
kiln cornea out rendv for use* therefore 
It IB not neceHtmry to stock before or 
after the process. 


The munufntturers using the process 
In France are unatilmnuN tn de< larlng 
that after l>elng IlnNlud all urtUles 
nIiovv a perfect (miuiiI to i\or\ 

which proves that the wood Is a com 
paet and unalunehU Isxh The ‘ton 
‘<ervatolre National eles Vns ei Mellers 
has examlne*d tlu preHiss la Hs cx^ierl 
mental laboratorv and fullv t'^mrirms ihi 
K*HUlts €1111101*11 h\ iIiH inventor 

A Bulldog Splice for Wire Rope 

T UBUK ail h t.,l<>ns of Hpllcers hut 
most of them me. larger tlian the 
wire It has remaliir*d fe»p u MiensDeld, 
<M)lo, lunnufaetuiM to jiroduee one. 
vthlch when applhd N no hift<r than 
the wires Hplk*ed Plils simple lUrU ap- 
pliance 1 h made of bronze anel hiis a 
nurnlHr of teelh on tin Inner suifuee 
whose punKise N tie grip lb* stiiimUd 
eemduetor ami bold ou tlvlnlv It Is 
cloacd b> ifK*UDs of a hamme r and no 
He»lele*r Is needed The tlnNlud splbe Is 
covered with tajs *^1 he n bus lusn a 
long rccognlze*d neN?il for Jusi sue b a 
thing as this when we)rk miisi lx done 
In a hurry and uiih i)t»rtaldf toeds 

Measuring Strains by Electricity 

T HI' measuring of the strains of 
bridges, skvKerapcrs airships anil 
strut tuml mutt rial In ^enerul has hcen 
made possible b> ehxdleltv ihremkh I In 
use of u device reXHiitlv larfetUd hv ibc 
V S Bureau of Sfanilurds 1 In ileviei 
has tlie great adv unlade thiii results 
iiiav be read or rceonled iinvwlure 
although thi gage itself iim> lx In a 
ditheult and itmeiOHsIble lex at ion Ih* 
lirlnciple emplojed hv the inventors 
Mesars B Mcl.<<dluin anel O S Peters 
In that of the vurvlng eke trie al resist 
ance of iniuiv tloselv adJacHHit thin eur 
Ism plates when Nuh>*< ted to a exnnpres 
slon ftr pulling strain Heretofore there 
had alwayH Ix^en Jnsupernbk dllJie iiltles 
In the wav of praetlenl appllcallon of 
thin principle The gage is now In uw 



The machine that runs through the 
entire catalog of woodworking oper- 
ations 


In a series of teals (»f Imtwifl strains e>n 
Itighwav bridges that are Ixing made at 
(he lovvji State AgrliuHunil ( edlej^e 
The gage has ulset Is'en tested on nill 
w IV hridgcH J Ik ‘Ii*\le*e Is sninll In sl/e 
being alsint Id im Ik s long h ss than 
tlve Inches wide, and hIhuM iin Im h anel 
11 half thick The uaellng appnnitns 
Isa siHslullv construe lesl voltmeter lly 
e iiunectlng wires from the Instimiunt 
to an oscillograph graphle n*ee>rds of 
stre^eses have be*en nine le Ha Invoitbui 
is not onlj verv sensitive but it movers 
llhilf set qnkkiv after the srpnlii has 
peissect (huf It inn> lx usf*d in the me as 
urement eif vlbrtitorv or transient strains 
with a dnmtlon no gn lUr tbiin one 
thousandth etf a sixond -l/it/rae/ from 
sHcnco for Oti 'ith 

Th« Woodworkci‘’H Jack-of-All- 
Machines 

W B Illustrate a ( b ver ne?w wood 
working rnae hlne-eif nil work, width 
will do cross-cutting ripping mitering 
leevelllng mntchlng, inedellng irregular 
shaping dadoing naiiln;, sanding hop 
Ing turning, tlutlng tenoning and panel 



A wire splice that it no larger than 
the wire yet holds like grim 
death 


raising— Hin anv rake (»r Ixvcl It sounds 
like a liiigi oreJt r hut thejnmhlnf looks 
capiihle of lining It 

I'll* n Is 11 base easting which SUp- 
twirts a sliding veifkHi ceiliirnti elcvat^ 
and low e real by strew and lievil gears 
wttli (iiink aiiiKhed One turn of (he 
crank rjilses tla mlumn one -eighth Inch 
Ihi (oliinin suiiports a rigid nm*-pioce 
horizontal tiiiu mat lilnod on the InHlde 
to nselvi a slide hleick which carries a 
voke und niotiu asseitildy This horizon 
till tinu Is ildriv Inches long und swings 
right or lift In a eniiiploit circle, Urad 
ualbrns at Its jsdnt of contact with the 
eolumn enahJi tlu opvratop to set It 
epilekiv lo eiit unv angle The yoke Is 
sns|Hnd(*d from the slide Mock by n 
square heuil shaft which wals In a 
mlllcsl wav In the lop of the slide block 
The moltii nun be turned to right or 
left and sc und In any of four ‘tO-elegree 
IKisitlons Tlu iiK»rt*p Is pivoted In the 
yoki swinging from hori/emiul to ver 
tlcul and liolng held In cither or anv 
Interim dlute position hv < lamp nut 
lUadv im jns is prov Idetl foi ipjJfkJv de- 
le rminlng the horizontal ve rtlenl Hni! 
4*^ de gris iHiNlllons The mai hlne works. 
vvKli anv sfoe k uj) to two Inches 

Fountain Pen for Public Places 

P I N service lor those wlm have nO 
IM*n of ihilr own is fiimlshed bv 
this lecanflv pate*n((d writing device 
The illusdatlon shows the jxn removed 
for v\ ritlng \fte r use, the e hulil to 
vvlileh ilie [« n N attae he*d Is pulled taut 
anel run hack In tin base It can lie 
bMkexl In anv ]K»siti<tn feir convtnlcHit 
use A pull ejf tile < Imln to the side 
between tla small pulleys efttehes the 


Fountain-pen service for the public 
wnting-statlon 
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Hith this simple cumbination nf am 
meter and vanable resistance^ any 
desired rate of battery charfrlnv may 
be obtained 

<haln imd ImltN it till rHleaHod while 
■within tlio hiiM« Is It wi^hi wlihli piilU 
tlio ( Imln hiK k into tin Imho nfttr tin 
wrtfor !‘f‘huH4H It fnmi Uh )MtMiLhm l>o 
twoen tlu rolUrs Its n|M»ruH(»n Is much 
tim MHiMo timr of n wlnilliisN 

Hoisting: by Air 

T HK Jilr motttr holnt ll1ustrnt<Hl on 
thiH piitfo oiii|)lo\H II litilHnioi] threo- 
t\ llnilor ulr iiiotoi w hloli ononitOH In 
eldur dlriMtlon ami nl anv hir*hI hi 


hoist at any sfiWHl A safety stop lever 
prevents o\er rimutnK the top or liottom 
of the tra\Hl of the hoist The autotnuflc 
brake holiN tla load at ai)^ (Hitnt for 
an\ llim, rejrardleHN of llu air prussiire 
The new Imlst Im nuirketfd In fixe sizes, 
from h\e hunditd laainds up to flxi tons 

Variable Charging with Minimum 
Fussing 

UM r of eonstuDf isdtntlal witli 
the aid of tia HftopK tonneLtor 
Itlu^tialul max tnjox the use of modi 
ftui I oiiHtant potential XX Uhotit (hi tiothi r 
nf Imxln;, a lot of ^ arlahle-resNiunee 
( mini I torn la appUanii (‘onsNiH of a 
H^Mihd ilamp fa^tmml to tia bus bars, 
into ubbli Is built a H|KNt)i) larboQpile 
1 1 ( , t I'M 1 her XX lib an ai i urate- 
tuidint, airiiiu ter kIioxx In^. Juki tia tate 
nf (tiiiri;i i.nlnk Into flu hatt<r\ Ity 
turning (he knob Is box tin metir prao^ 
tb illx anx dtslnd rale nf iJuitm may 
Ih obtaluml Tbeionneitni K marketed 
with cl^btiHn Indus nt No 4 ruhtitr 
lovirial table and ton 

nm rlon 

A Novel Pump of Fine Perform- 
ance 

A MUNti the Inti resting: e\i>erlments 
xxlddi (*ome to nui attention a hlffh 
platt koen to tlu nnxi I pump HHHeuihly 
XX bb b 1 m noxx iielnk tested out In (he 
Inhoiaton oi latroit I nixersitx by 
dlmrliM \\ Jackman Tbi b ft hand 
iia mis r irf our strliw of live photo»rrnp1is 
mIioxxk I be M ( up xxbirh Iium l)ei_n used In 


Centrifugal Extractor of Intereat* 
ing Design 

I N the electrlrtillv driven centrlfuical 
extractor shown lierexxlth, all Ixelts, 
etuintershafts itc are eliminated The 
motor Is mounted dlreitl^ U(sin the 
spindle of the niadilnc—u tUstlnctly 
inmlern tendency in tbt effort to get 
iiWHV from driving (omplb atlons and 
one to l>e oliHiuvtd In u veiv wide variety 
of eleitiiMilIv dilxen appaiutus The 
inncblne max lie broUkbt up to speed 
uiuU r full load In (in seconds and 
stojipi il In txxclxe Ilj iiuanM of ti novel 
< onipmiMitlnk fialure In tin assemblv of 
the niotoi xxltli tin tbliepau unit all 
the vibration so naiimoii (o this sort of 
madilntrx N (ransfirrid (o the base, 
where It H ertHtIv roiitrollod 

ill! lower motor Ixcailng larrltN radbtl 
loads onh the up[Mi UatlHk lariiis 
radial loads, as well us (be Ibrust load 
of the fiiin assi nibly spltidle and iliip 
load Tlu wdKbt of tbeetillit asstmblj 
Is carried b\ a plxot lieailng In the base 
of t he ni i< bine The m u bine Ik e<|ulpped 
wKh a safttj cover whldi nutomalkallv 
locks the drum control win never II Is 
raise d 

Not onh Ik sufitv obtained hv thus 
prexeniing (he ojieratlon of the nmihlne 
except when the lOver Is ilosed but 
Hplashlng of oil Is also prevented The 
(lilp pan bus n laimcitv of two bushels, 
In size now being marketed hut the 
same application will be made to other 
sizes In due course Ihe uiac hlne lias 
an obvious avallahiUtv f^^t* a large range 
of extraction xvork 



Electrically-driven centrifuge of un- 
usual simplicity in design and oper- 
ation 


chanuti rlstlc of the plant In this ism 
nei tion 1 m that unlike many algfo it 
cun flourish In water In cxcosa of ten 
feet deip 

An Electric Hand-Shaper 

I LLITSTIIATIJ^ herewltli Is an eleo- 
trlcnllv oiierated hand shaper of Inter 
1 sting design Hhovvn ut work A specially 
patented oisdlng device rxermlts (he entire 



load witliln (la latnl cnpacJtv of tlie 
HUM hlne The manufaiturer xmphasl/es 
that this Ih not a <Ilrt*c t acting holNt 
consistlnk as tin laittr do, iHseidiallx 
of onlx a piunj,n iind a mimo It m>m 
prlsefi an air motor gtaud through a 
mechanlod train to a liolMtlng drum 
ThrottU gradxuulou N verx Unx Insur 
Ing Instant and (omplele (ontrol of the 



Holst driven by air motor in a novel 
and better way 


ibesc t< sts, A tiunnion has l>ecn brazed 
to the gear cover and a hall Iwaring 
(not xislble) fldecl to It A seenmd bait 
Is^aiing N flircsl to the nhaft of the 
pump, and the whole uflfnlr in* hiding the 
short pipe connections pivots on these 
bearings A large tank Is plaeed below 
the pump and (he inUt Is through a 
sliort xertlnd pUa Tlu dls» barge Is 
from the tt>p tbioiigb tia venturi na ter 
and thredillng valve Tia pump Is on its 
side lo iM c ommmlatt (be (onne<r|ons 
The motor imwer uxallahle Is a borlvon 
lul sttamsngliu mm b larg^^r than nee- 
eHsiiix hut giving ii sieadv though flex! 
ble flow of iH)wu 

As fi>r (be pump Its* If the present 
inode I Is flttesl wlfli laihitn'e plMtems on 
the lm|>elUr In eliminate end thrust The 
large oulswtpt antiulnr volume Is dia 
plnceel twice in eae h i evolution giving ft 
hlg output fortfu size etfllu pump Tim 
discharge is ]h rfeetiv uniforat ami piils**- 
lOHs The pistons an )u eonstant eon 
taet wKli the easing making (he leakage 
siiiall riierc Is no contue t between pis- 
tons and ahuiments anel that lietween 
))ii|>ellii and abittmcnts Is a true rolling 
eemraet on dreular 8urfacc»s The gear 
liming mav varv within wbW limits. 
The rnljber esixerlng of the abutmcTat 
segment (sliowu In the final view) ellml 
nates leakage Imtween the abutments and 
the Imixeller during the |>eilod e>f rolling 
contact I he ruleher being then fS}m 
pressed Rllghtly As u result of this, 
the volumetric efficiency is something 
like 90 per cent 


New Discovery in MoiMiuito Sup- 
pression 

T HK discoverx that a c-ertuln kind of 
alga growing In atlll or stagTiunt 
water has an hnis>rtant use in parMallv 
llmhlng the growth of mos(|ullo larva 
in 8u<h waters unnoimcexl in 10J9 h\ a 
Spanish proft*ss<jr has been HUppIfs 
inenhd hj anollur Spanish w lentist who 
has now f<iun<l a new and niort tiTe« (- 
ivo s[KHi<N 4if xxabr plani, bbntlfled us 
Vhara liiHiudn wJddi kc*etw tlu water 
In whldi li grows c-ompUlelx free from 
these iiestK llils plant was found grow 
Ing In (he swumpv nglons near \ulen 
cla iMxds In whldi It iHturrcsl were 
found to be csuupletelv free from the 
larva while ntlur p<H>Is from which 
Vhorn Htfipida was id)«int won found 
to Ih‘ well }»opnlated with the wlgghrs 
Ihest observutloDK laadt In the 
swamps wtre later nmflrincd by amall 
scale i \iM rluants, In the course of which 
tlie larva* of Stcgomvla were Intnuluced 
Into wntu in whb h the Chora plant waa 
growing I lay all died further obsen 
vatlons In ilm laltorntory and In nature 
have C4»nflrmed the easenilul untagonliim 
between Ofioro Hhpida on the one hand 
and the different kinds of mosriultoez 
(StegomvlH C ulex, and Anopheles) on 
the othtr The hemp retting pondn nenr 
Valencia were later found to contain a 
rich growth of Chara, and lo be entirely 
free from inonqultoeo. 

Further work is being dono with the 
view of enlisting the aid of this t’lant 
in mosquito eradicntloiL A valuable 


nsseinhlv motor and all to he thus held 
in the hand while developing a speed 
under load of revolutions per min 
ute Wltlniut (la* bmil the oncM>Ighth 
horsepowei motor attains as high it 
NfM*ed ns ISIHH) revidutlonH The tool In 
ttbvlmislv an tvtremelj convenient one 
for H wide variety of anmll shaping Jobs. 



The motor developa 8500 revohitioiui 
ondor load, but can be held tn the 
hand wltheat dlacemfert 
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The Heavens in May, 1924 

Some Details About the Transit of Mercury, Occurring this Month 

By Professor Henry ISorns Russell, Ph D 


U ~^ HB present month la noteworthy for an 
unusual phenomenon vialhle throuKhout 
the United Staten — namely, u irunalt of 
Mmury ucroKH the Him s disk, on May 
7th On this date the planet tomei^ di 

* rectlj betniHjn un and the sun, so that it 

Is ^tsible 019 o tMuall blnck spot uixin the Holur dlHk — 
too snmllt however, to be seen with the unaided e^e 
as It is only twelve seconds of ur< In diameter A good 
held glass, equipped with a suitable shade to dlmlnlsli 
the Ran*s glare, should show the planet — and thin rauy 
be a good time to remind oursotves that an old fogged 
photographic plate devoloisHl imtil It is so Idack that 
the sun can Just comfortably be seen through It, makes 
an eiceUent shade for this purpose 
The amallest telescoix^ should show the planet dis- 
tinctly The shade-glass should In this <»nse he placed 
between the eyenilece and the oliservera eje, as unv 
homemade alTatr Hill Inevltabl) be of sin h opthal 
f|uallty that, If placed In front of the objective of the 
telescope, It would spoil the linage com- 
pletely 

The planet, as seen fnmi New \ork 
iH'glns to enter u^wn the sun h eilge at 
2 42 P M , Eastern Standard Time For 
iwlnts on the Pacific Const the mom<mt of 
entry Is not qulU u minute later by 
Orconwlch time (though obvlou8l\ three 
hours curlier by local time) ^or all 
American stations the j>olnt of first con 
tint Ih very near the npi>ermost [mint of 
the sun’s edge as it appears In the sky ut 
the time 

Three minutes later the wlude disk of 
the planet will have entered upon the 
suns face, and from this time until sun 
set It will be visible as a him k sjKit niov 
lug slowly downward and to the right 
The planets track takes It tilmost (xm 
Irally across the disk, and the full transit 
requires about eight hours Imt long Ite- 
fore that time the sim will ha\e sor for 
the western world Hie end <»f the tnin 
Hit win be visible In Europe, just after 
sunrise on the 8th 

With u field glass Iltlle more tlmn iho 
existence of a tln> black spot (an lx de- 
tected and It may be hard to ilistinguish 
It from a Bun&iv>t, if there hnpi>en to be 
many of the latter— which Is unllkdv ns 
we are near the time of mlnlmmn By 
making a sketch of any siwts that ure 
visible before the planet enters uinm the 
sun Identification of the Invader can lie 
made certain— ns also by the planet s mo 
tion The observer must remember how 
cv«r, that the Him appiarw to turn rela 
tire to the horison ns tlie day Advances 
and that a spot which Is on the right 
hand edge of the Him nt noon will sccin 
to shift about 400 toward the Iwttom of 
the disk before HunR«>f-- and l>e on his 
guard against confusing this apparent motion of the 
sun and his spots with the real motion (d the planet 
The change* In the distance of the plunel from the 
Him s edge of course, afford a safe guide 
With the telescope It cun be seen If the air In steady 
enough that the planet Is ptrfrttly mund v\itli a 
tiard sharp edge — unlike the suns siMds whhh are 
Irregular, and show dCHs contrast lender good condl 
tions, too, one mav note that the planet looks darker 
than the spots — blaok while thev are hrowmish — a 
proof that the spots are not perfectiv dark hut shine 
with a light of their own fainter than that of the rest 
«f the sun 

The most Important observntlons, from the astronom 
leal standpoint, which can bo made during the trim 
Hit are determinations of the exact times when Iho 
planet first invades the sun’s llmli and when It Is ('em 
Pletely projected upon It— and perhaps also plmtographs 
Hhowlng the planet In front tlie sun the object of 
l>oth sets of observations being to find the exact posl- 
llon of the planet In the sky, compared with the sun 
at a known Instant In theao davs of radio lime slg 
nals. good observntlons of the time of internal contact 
may be made by amateur observers (with telescopes of 
at least six Inches aperture, and good seeing) pro- 


\lded iluj have reliable wutdies, and (ouipiire them 
with the ludio signals both I m fore and after tiu Iran 
sit, without attempting In any way to regulate tliem 
between times 

The Schedule of the Transits 

Mercury gotn around thi sun four times every vear, 
and (,nt(hes up with tlu sun three times Wliv then 
urt tlust rrunsltH NO lure ' As oven «ne knows tlu rtu 
sun Is that the plane of Ahnurys orbit Is itu lined 
w ven dt gMs H lo that of tlu earths, Ro that tin liluiKt 
iiHUiilh paSNCH far uhuvt ui hi low tlu. Urn Joininj, un 
to the sun Only when a lonjimidioti oiciirs < lose to 
the Intersistlon of tlu two oiblt planes (tlu llm of 
nodes), can there Ik. u transit The earth reac hes thes(* 
|H)lnts In its oihll ii|K»n Muii '"ith and No\(ml>er 7th, 
and all transits must (H(.ur within n fevN days of tli(‘ 
one date or the other 

The law of tlulr re|»etltton bus been \%orkpd out In 
beautiful detail hv Ncwiomh In 4t) years Mercury 


goes around the sun vciv lujirlv lOl times and there- 
fore (atdies up with tlu (urth 14') tliius At onlv sK 
of these 1 ‘onjiini t lolls Is lu wllliln tlu limits Just men 
Honed so that the iivenigi Inti rvul lutwisn tran'^its is 
about el 4 ,ht viars Tlu adtinl Interval lietween suc- 
ipsHlvi transits nmj lieiitlur 7 0^ oi Ui years 
aieordln^ to i In iiiMsiaiUi s bur It never pxkh^Is the 
latter valut Novtmlur trnnstis an about twh e ns 
numerous ns those In Mny iKsnust In tlie former case 
Meriuiv Ih iniuh mnnr the sun and nmv tlien he n 
greater nuiulier of nilleH from tlu plane of the iMlIpfh 
without gittlng out of the line lietwwn us and Ho 
Runs U[>t>er or hmtr ed,,e 

Tlu tfi-VMir Intei-Mil N not fiulb oxmt thouKh serli^s 
of May iranKlls succeed (me aiu^ther at this Interval foi 
about 400 vonrs nnd of Noviinbcr trnnsitN for inon 
than 800 A longer (vdi of 217 ars during whidi 
Mercury makes almost (\nctl\ 001 nwohirlonM N luiu h 
more ppeclHC nnd transim under ver\ Klnillar dnntu 
stances succeed one another at this Interval for thou 
sands of veun* 

The last transit of AfcrcLry was on November 6th 
1014 and was visible In the United States, as wi rt 
thoseof November 13th 1907 and November lOth 1894, 
in whole or In part, also that on May 9th, 1881 — the 


laht i)r( vIouH Mnj tniusir The next transit, on Novem- 
tier 9th 1927, will lie invisible in tills (ountry, the op- 
iroslh side of the earth at this lime fadng the Run 
The four following transits on Novemlier 11th, 1940, 
Ivovtsiihep roh 19 'j 3 Ma\ ^itli 19')7 and November 
7lii HWO will Ik at least piirtlullj visible In this 
count r\ 

Oni furliu p Interest uttnehlng to tliesf trnnsltR may 
he nientlonid since Men ury moves iiiiuh fsHter near 
Its pirllullon than near Its uptiellon tlu times of the 
tiiuiHifN an a IP red when the |ieilhdh»it and aphelion 
move giving us oru (tf our immt a«( urate lueuns of 
dd( rmlning kikIi motion It whs in tills wav that the 
Iiediilur itiollnii of M»r(ur> s fn rlholhm whh first dls- 
coven d— to Iw a puzzle to uHlronoiuers for a genera 
lion iiiul tola iii lad ateounttd for by 1 Insteln 

The Heavens 

rhe Mllkv ^Vay swiK^ps far along the east* m liorlzon 
— loo low lo U ( onspif lUMis ItMlf hut marked by many 
hiighl hlar-^ Scorpio Is in. tlu wuitheust, 
uoi fully rls( n lo tlu left Ih OL>hludms 
now bilgliKiicd bv th( iiu^miui of Jupl- 
tir llun (oiiHs A(|ulla dm east, and 
t \gnuK, In the noitluust with bjru aliove 
( ( ph( us follows and lust i assU)i>ei(i low 
In the nortli Ursa Minor und Ttnuo 
swing highovtr tlu iwh and Ursa Major 
Ih far up in tlu nortliWLst (xPndIng al 
most to tlu /(nidi Auriga und (icmlnl 
ure Sitting far lielow Hydra H(rd(h(*H 
along tin hot i/on from west to south, 
with ( orvuh und ( nittr Just alsive und 
I>(s) 4ind \ Irgo higher Bodies Is ulinost 
ovtrluad I ar IkIow on the southern 
luuj/ou Is fsnlniiniH 'I’he brlghesl Hturs 
of tlu (smsti llutioD Aliihii and Beta (a*u 
tuurl are vlslhle at this hour from Routh 
< m Morida and tlu Wi^st Indies and 
tlic Soul turn i ross also low on the horl* 
7on an hour or two eiirlh r In thi night 

The Planets 

Mtrmry Is an ivening star before his 
transit and u morning nlur afterwards 
Init he Ih vihIMi onlv near tlu end of the 
month vvlun !u ilhtsatl I') A M \tnus 
Is (vtnilulv corihpiuums ns an evening 
star far norUi und v(rv bright nmuiulng 
In higlil until 19 19 P M on tia 31st 
MaiH K pasi (|uu(Ira( iiri and stiudUy 
gifting brlghttr nnd tu arer us la moves 
Niowh iUhfwurd dirougli ( aprirornuR By 
the -ttsf h( rises at midnlgltt und lookR 
marly t\vh*« an hriglil as Arcturus 

JuplUr Is ill Ophliulius approadiing 
opIHtKhlon and tIm s al 9 U AI in die 
middle of the month Saturn Is In Virgo, 
croHslng tlu nu ridian at 19 P M on tho 
Sana duK Urnnuh Is in INsten pining 
2AM and Niptuiie Is in L(s>, Rttllng 
shortly after midnight 

The nuHin is n( w at P M on du Ird In tier firnt 
t|uart( r at 9 P M (Pii du lltli fuK nt P M on 
du IStli nnd In lu r last (juarb r al 9 \ M on tlu 2')di 
Sla is m in si the tarrh on ih* 2,trd and farthest awav 
on th( "idt \s slu makis la r (In nil of tlu skv she 
pnsHis l)v Abrtiirv on du 4di \enuH on die 7th, 
Neptum on da lllh Saturn on the 16th JupIN r on 
du PHli Mars (jn the 24di UraiiUH on the 26ili and 
M( i( iirv again on du TIM 

Distribution of Biightness on the Sun’s Disk 

S < U\\An/S( IIIIU and I>efant s work developing 
S( liusli r s ln\( stigallon of da d<a r* nse In bright 
n( ss from tin suns cen(( r to limb s(s med (onHlstf'Tit 
with lla hiipiHisitlon tlmt the sun (onsists of a nudeuR 
whldi radliids like u lihu k ImkIv hurround(d h\ a 
colder gaseous ntmosphen uhl( h w alters iMIh radltidon 
But St T(din s work developing 1 \( rshed s dlscoverv of 
radial motion In hsrumus duit the mm Is 

gas(sins throughout the h niunhoB i IIius lieing pro 
duc(Ml hv ahvippflon nt dIfTerenI levels \ piiiior hv R 
IHtt/luH (Had Mtfx 131 2n 1) Ik now offered to 
show that SchuKters law of decreuHlng brightness can 
be exphilntsl quite ns w dl orwinladir on thiH theory 
of a eompletely guiicoua sun 



At ft‘(i n itjrk Mny SO 

The hours glvm are tn SinndHrii Time hen Kk-hI lutnmrr time in In ofloct. they 
muKt be mnrlt- one hour Inter 1*. o rlook on Mfty 7 etc 

NIGHT SKYi MAY AND JUNE 
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In the Dead of Night 

In the dead of night a (ire breaks out — the alarm must 
be given A child ii taken sick — the doctor must be 
called A thief enters the home — the police must be 
located 

In the dead of night the American turns to his tele- 
phone, confident he will find it ready for the emergency. 

He knows that telephone exchanges are open always, 
the operators at their switchboards, tiie wires ready to 
vibrate with his words He has only to lift the receiver 
from its hook to hear that calm, prompt **Number, 
please ’* The constant availability of his telephone 
gives him security, and makes his life more effective m 
wider horizons 

Twenty-four-hour service, which is the standard set 
by the Bell System, is the exception m the service of 
Continental Europe An emergency may occur at any 
tune Continuous and reliable service has become a 
part of the social and economic fibre of American life 


American Telephone and Telegraph Company 

And AsaociATED COMPANiea 

BELL SYSTEM 

On* Policy, Ono Sy$tom, Untvorwal Sorvtcm 




The World’s Flexible Motor 


Distant seas and 
distant shores, 
strange lands and 
customs and peo- 
ple, always reach- 
init far over the 
horizon you will 
find DuBrie 
Motors 

The motor of yes- 
terday, today and 
tomorrow 



Service parts _p 
at Fc 


curable 

service 


ro- 
brd 
stations 


5 H P -4 CtcU 


’*Thm daddy of 
tham qU** 

$112.S0 

complete 

Magneto and 
bronze equipped 

Cat oar eat€dQg 


DUBRIE MARINE MOTORS 

5627 McGraw Avenue Detroit, Michigan 


"This is Station - 

(Continued from page SOS) 
could also funcilDii fui a primary broadooitar, 
wheue^cr something of local liitoreat wag to 
bo put on the uir 

The telephone wire transmission seems the 
simphst meuns of accompllsliing the deffiml 
end lijjmnltiineotis brosdcsstlng by a num 
ber of Htatfous widely separated, has been 
curried ou at intervnls by wire tranmniasion, 
for wime tune bntk. Unfortunately, how 
e\er the Itnntations of this m< thod are con 
sldt ruble and the difficulties of rei>eating pro 
gmmM inrniise with the distunco and the 
number of Ntuliuiia so that while It is teth 
liicullv }K>h8iblc Lo do the work In tills rnnn 
ner from the rout stuiidt>uint it appears en 
tlrely Imprnetionble nt this time In addi 
Moil a most strious limitation is the Inek of 
tlexibiltty at tliu repeating station to permit 
it to shift from one pnigram center to an 
other as it would be imiKuisible to change 
the toh plioue wire connections writhout elab- 
orate pri. arrangement 

Itadio n pentlng on the other hand has 
no siieh limitations and possossis flexibility 
to the utmost degrot W bile only otih such 
statlon-'tlie W estinghoiise station at Hast 
inga, \ebr KFKX — is at present in com 
morLlul opi ration, the success already at 
tainod with this station is sufficient to deni 
onstrutL the possibilitios of this method of 
repenting and to indicate that it murks the 
first step toward u comprehensive system of 
radio rcp4 ating which will in time cover 
not only the United States but tiu entin 
world nMSjrdlng to H P llavis Vice Pn^i 
dent of the Westlnghousc company Undtr 
tills system wo are assured it will be pos 
slble to listen in on the interesting events 
of the old and the new worlds. 

The system is no flexible that it is sus 
oeptiblc of indefinite expansion without 
exccsslvi. cost When completely workeil 
out tlie owner of every crystal or low xiower' 
set, no mutter where locnteil, can lis^ii to ' 
selected programs in which the best from | 
every quarter of the globe can bo included 
The primary broadcasting stations need be 
but few in number, but will be locatwl where 
the best of program mnPrial is aialluble 

ITuw docs this radio rcqMutiiig work? 
Simple (iiongh— at least now that It has 
been worked out by radio engineers after 
sevornl >oar« of painstaking tfforts The 
KI>K\ station of tbo \^ estiughouse orgaal 
Ration tlie ploiictr broadcaster pleas© re 
member broadcasts two waves at oue time 
The rigular bruadcast audiences are being 
entertnincil by moans of the 32tVmeter broad 
coat while a Mmebr shortwave broadcast 
is going out to the repeating stationg. Tests 
have proved that tlie shortwave or high 
fnHjucmv broadcasts go farther with the 
game power Input than the ordinary broad 
cost waves It has also boon proved that 
daylight which bus a raarkefl effict on the 
usual wave lengths, has little effect, if any, 
on tills currying power 

Grout thiuga are bound to come out of 
this shortwave transmiaalon and re broad 
costing (Inly tin other day a concert 
broadcast bv KDKA was picked up in Lon 
<lon on a short w uve receiver properly am 
pllfied and re bmadcaated on thi higher 
ware lengtha iisoil b> the Prltish broad 
casters The Pittsburg cou<n rt via Ixindun 
was picked up in (’alcutta India and hold 
for thirty two minuUs This system of 
short wave transmissiun and repeating is 
tnabUiig the Itnllsh audiences to listen to 
Anurkun radio programs, and even the 
Pnnch, Ilclgiun Dutch and German listen 
ers m may have an opportunity of listening 
to the faHciuatlng strains of American joas 
via the DritlMh repeating stations 

Doing Away With the ‘Tick-Up'’ Wirea 

The posKibilitles of short wave transmis 
sion penetrate cvni d(*et>er than this into 
the future of radio broadcasting Broad 
casters from time to time find it necessary 
to transmit directly from eome point out 
siile the studio It may be a banquet, a 
hascball or football game, the nncsiile, the 
thtatre or opera, the convention nail, but I 
whatever it is, the usual studio microphone 
is replaced by n microphone in the field ao 
to speak The ‘pick up’t equipment, to use 
radio parlance has heretofore been con 
nccteil with the broadcasting atatiou by 
means of telephone or telegraph wires. Such 
means have been ample for the puriuse 
although truth to tdl, there have been 
many times when the broadcasters have 
found it difficult and, gometinieg, Impoaaible 
to obtain tlie proper wire connections with 
the result that the radio audience hare 
missed important events. And now we have 
(Confinued on pa^a SS4) 


Line furnaccA 






^ ‘ 'Jj 

^ : -Vf ./ j % 






J 


OINT8 ! They cause all the 
trouble in fire brick linings 
They re the weak linka that gl^ 
'vaty under the beat of the furnace 
and that make the need for entira 
refining certain 

Eliminate them Inetall Jolntleae 
Pllbrico Furnace Lining, the way 
the man picturod above ia doing 
Pounded in while plastic with a 
mallet, Plibrlco forms a one-piece 
rock-llke lining when heat ia ap- 
plied. It lasts two to four times as 
long as fire brick It cuts beat loss 
throvigh the setting It can bo In- 
sulled by unskUled labor It resists 
temperatures to 3100 deg P 

you Wini to koow mon gboot 
"Dw Wf book 
Reft-Rciorlw and Pumaca Daelgn talk 
tha atory Tha poupon bring! it 




Pltfarlco la dellvertd only In ataal con- 
Ulnm of dktlnctiva r 
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Radiola m 


At $35 

lUdlola IIL Two Radio* 
troniWD'll Headtele- 
phonfti In brief, every 
thing except the dry bat 
eerie# and the antenna 


You Can Add 


Radiola 

Loudapeaker, $36 50 

Radiola Balanced AmpU 
fier (puah-pull) to get long 
dl#t#nce» with a loud 
speaker Including two 
Kadiotrons WD 11. $30 


Or Buy Complete 


RADIOLA in-A, the amplifier combined with Ra^ola 

‘ *1 rot " 


111 in one cabinet; with tour Radiotron# WD-ll, head 
talcphoAe# and Radiola Loudspeaker $100 


A new two-tube radiola— designed and built by world- 
famed engineers In the great RCA laboratories — priced at 
less than you could build it for at home! A real RADIOLA — 
including the tubes and the headphones. A new model. Improved 
in sensitivity and selectivity. Gettmg distance on the headphones, 
and near stations on a loudspeaker. Receiving clearly— repro- 
ducing truthfully. Its thirty-five dollar price means at last that 
every home everywhere can tune m on the fun with a small 
receiver budt for big performance 


Ofierates on Dry Batteries 


*^that's a Rodi ok ^r every purse* 


233 BcosdwsTt New York 


Radio Corporation of Amenca 

nt 433 CdHorai* !K San FcwtdKo, Cal 


Sates Ofliccsi 

10 So La Selle Sc.. Chicago 


There lire many RaJio^OJ at many pneti Send 
for the free (booklet that Je^cfihej thetn ail. 
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Radiola 
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Cut Plant Painting Costs 

Thete Threm E»»»ntiaU Savm You 
30 % to SO^Yo on Plant Pointing 


Vortmx p€unta are full 
bodied oil paints of the 
highest quality for interior 
or exterior use They are 
specially prepared for me- 
chanical application 

Vort«x Paint 


A himJy man at your 
plant can easily op^e 
the equipment and we will 
instruct him how to handle 
It properly 



Wa loan yoa the Vortex 
Equipment It operates on 
a different principle than 
ordinary spray painters— 
longer range greater speed, 
and confined palm delivery 
make for bttter cleaner 
and less costly rasults 


Our Demonttrabon Offer 

If you have painting to do we will aend 
Paint Vortex Equipment and a Demon 
atrator to your Plant to ahow you juat what 
we have if you do not approve the demon 
atratlon yon may aend everything back to 
ua and you will have Incurred no expeoae 
Write ua now 


Our 

Equip- 

ment 


The 

Vortex Meth 

od til 

dUferent A 

iTood 

mnny PlHnts 

have 

(nerruaed 

Ihttr 

Light und 

Pro, 

i]u..tlon by 

this 

low cost sys 

leni- 
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CohVkdi Fuel biuJ Imn 

^ PiMblo Uul raiki I 
: na«l (Tuahina 
I «rir b oMmctmd rrua 
brwa«a« anil ifun that 
h w«rfUi >anMr b 
ebkMd 


The Scientific American Digest 

A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 

rf/errncft ip the sources from which these abstracts and quotations are made follow 


each abstract the numerals referring respectively to the volume, number and pages occupied 
by the original article in order that those who uish for further data may refer to the 
urtgtnals Other digesin appear eliiowhere in this issue 


Magnetic 
eeparatton saves 

(o tnm«i mHl» anrt ani li«ni 
br priUfUna 
7r.-« iWnBa* by trjwip 
IT a HiHlbf r^ltiX f 
duLloa mlnaraU atvd -fr* 
-In AHirmllbby fH-wymll t 
du t iplf 4*1 

t .upArtaatoyraa bn 
ln« tr mfrum ilunia Pl « 
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h bva fr**n 

U ttiWwr wUlmWi* by 
rwi yln* *ir y Ir 

fnv tTvjPiW 
-In nuamM 
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Tramp iron like this 

—wrecks cruaKing and grinding aqulpmant 
— Iowan quality of many manufactured products 
— causes fires and explosions in mills 


S TRAY or tramp" iron 
causes a lot of trouble 
if it gets In crushers in mines, 
quarries or elsewhere it may 
wreck them causing plant 
shutdown. In manufactured 
protluns like ink china, 
glass foods chemicals — It 
lowers quality In grain 
elevators and mills a spark 
from iron in the crusher may 
cause a disastrous axplo- 
aton 


You can t keep iron from en- 
tering raw materials — but 
Dings ‘High Intensity 'Mag- 
netic Separators will remove 
it wherever Its presence ia 
dangerous to equipment, 
raises manufacturing costs, 
or la a menace to quality 
Tha list opposite suggeststha 
wide range Write for bulle- 
tins for each Industry to— 
D«|f Macaatk SaMratar Ce 

Swak atntl, iiwnket 


tr MAGNETIC 
SEPARATIOI 




Automotive 

Changing to “Balloon” Tiros^Both 
bdllonii lind hnllcoii ttifr DrrH utp straiglit 
sidi iiiiil no oxiM'nMT is (onnectid with okiing 
Ing from riKulur to bulUwni tyim tin m ou 
4 urs tqulplKd with Ntriiight sltk nnis In the 
caw uC 4urs usmit rlmcin rs tin mxt of th( 
phaiignoir in only that ordinunh incurrei 
ill chaiiKinK fnmi rliinJicr to Nfriiightsido 
ribiM fbi tin uthrr liiind in ihnnginK from 
regular ronls to balloon tirca ou Lurs already 
in iiHO eitlur new wheelM or new rims are 
iioctSNury iisimlly m a ahids (Mi t adillar 
and Lincoln cars tin. rims (ivuinvt bt thtiniced 
oud new wlntlM nru iwjuireHi Halloon 
type tipN can be upplicM) a ilh no iilLi rations 
wbatccir to lars huMiig MufTiciont (cinhr and 
body cloarunci TIiIn ilaaraiira must bo 
uuuHimd butwcen tha trend of tha tire and 
Liie fender at the top. foraard and rour ends 
of the latter also between the side of Ibo 
tire and the side of the laMly and Intaein 
the Midi of tht tin and the oiiti r edge of 
the ftiidir Some ears have more fnniler and 
bealy iltaraiiei than otInrN and for that 
reiiNoii Ningle and double oversiKO balloem 
tyiK! tiriH an inadi to ht tin most coin 
monly UNe«i ninH Ihr aingb ovtrsi/e bul 
i(H>n t\pe tin ran In use I in all cuhcm but 
alien altmiptiiig to apply tbo rlouhle mer 
size eurtful ineaxiireruent of all eloarnnees ih 
inNeMhur> not furKittiiig iin use of ebnins 
in wint<r and that heuty loading of the ear 
may prodiioe Kiiiheient sag in tilt Hpnngu to 
cauHe tin ftinhrK to strike the tinii in 
rroNHini, ohata* U t* TIiO effect of these larger 
tircM oh the gear ratio aud effective jKiwor is 
also to hi LHmsidered — Ind Itub H orld 

(10 U ^ pp 

What is a Balloon Tire? — Considerable 
coiifuHion alrtady exists in the tin tnnic 
and Htill more in tin inihlic mind uh to the 
pnMs r uiiswir to thu question The h rm 
huM been eoinuionl) appllnl to a gnat uiuiiy 
tii/Ati niiikinK from the JO bv nnd 
bv 5 Kix jilj N4»<al)eN} taxicab lire» reijuir 
ing an iiiHation presNiin of about 40 iKuinda 
to tin ^4 by 7 four |)lv tliin sidcwnll tin 
d< Nigiieil for lijflatioii prcHHiins us U>w iin 18 
nr JO lamndN Liadiuf, tin ninniifiietureni 
have then for* become apprehensive lost the 
public b« unng of the sueecNsfuI use of bul 
loot) tires at inflation prisaureN us low as 
18 iHuiiids per M(|uare inch will jump to tlic 
comliiHioii that all tins ternnd balloons 
cun bi asi d at tliin 1 o\n pnHNiin and (hit 
tin rcMiilts will b* diHJiHtnjuM To offMct this 
jhiiiUiiey Moine are rectimnn nding oven for 
, true balloon tir^H a priNvur*. of iilsnit 
' puiiiids ileNpite thi fuel that at thin higher 
) pr*«wiire mneh of the eushlotiing value <»( tin 
I buihuai tire is lust and piinetiin s are sal I 
to ueeur oftimr hduuse of tin higher unit 
priHHiire lutwiin tnr and road Moan 
while it IS will for evir^body to not* 
the marked distiiietioM wlinh exists be 
Iwitn balloon tires and biillu(ai tyiie tiroH 
\h ith*>wn bv til* aiipeiuied tiiVd* *>f np 
pr*>\p*i tire bullooii tins an inuini 

huture-d f*»r w hc< Is and rims of three iiew 
uiif] special dim* iiHicinc* only nnimly 20 21 
and 22 inch ThdloOn ty[rf) tires are pn» 
dncMl t<» tit (he whtils nnd rims now in 
eimimon use There are now J1 i sires cm 
tin upprov**! list of the Uubh* r Awi n of 
Am Proper influtinn pressnn deiwnds as 
alwnvH on ih* load but contrary to the 
former pruc uee the front tires require about 
h\c iKtiindR men pressure than the rear 
tins when tin * ur ib empty due to the 
weight of tlip engine A low pressure gage 
should be UHed and the Inflation uniformly 
maintained For l<knl comfort in a Llncolti 
four passenger pba ton for example, 80 
pounds front and 25 pounds rear ia about 
right — India Rub World, 60 0, 2 pp 

Startling Result ■ from Leather Re- 
search were reached by a large number 
! of teats conducted by the Bureau of Stand 
* nrds. These teats have sought to determine^ 
the phyidcal properties of leather, espedally I 
' tearing strength and tensUe strength, and 


mweli to the MurpruMS of the comimtte*; ns 
wall as to leather men it has devoloped that 
the brst and second apllts almost invariably 
arc stronger and less uusily torn than are 
the grain leathers now genprully cmployotl 
It was reported also that at least one louifaer 
munufac ttirer has found it peisslble to ho cure 
the first and second splits os to make them 
IIS soft and pliable as th* grain IratherK 
which heretofore have benjii standard for up- 
holstery purpuHea ami have been more curt 
fully treuteci because of the higher prices 
which they eominuud Another rathe r start 
ling fact rcveulcft in Mr Herrmann h report 
was that it is possible to repair cuts and 
grub boles In upholstery leather in mieh a 
way that the n'pulred portion not only is 
Htrunger than the original part but cannot 
be detected on tbe finished irido even by men 
with long experience In judging louthor quali 
ties — Aafomoffrr Ind 50 Q. 1 p 

Supercharffing — The altitude flij^hti? of 
Lieutenant McLrcady with a superehargod 
].<ihc rty engine huv* fucuHod publics utten 
tion on snpereharging Su|krebargiiig is 
simply the uet'ornplisliim lit of forcing more 
kasoUne vuiior iiitii a 03 Milder than it eould 
g* t through normal aspiration This can bo 
uea-stniplmhciHl by true supereJtnrging wbicdi 
eoiiNlNtH of forcing an additional charge of 
vapor into Ihi cylinder at the end of the cx 
luiuBt stroke, or during the conipn ssioii 
stroke of tin engim tlirough the madlnm of 
a pump or tlifTcniitial piston nr bv the ruoro 
UHUiiI in* ihuil of foretnl InduLtloii which uhch 
a hl*)w*r driving dr into tin month of tin 
larbuntrr n lueiniH of driving the blower 
and Hnirnhb uppuratiia to compensate for 
the additional pressure at the mouth of tin 
carbnrercr In the float ehnmbur and the gas 
ollne pressure lin* —Rudder 

LimouBineH Kxeunt, — Sixteen import- 
I rs eustum laMly Imlhlurs an i ochtr produe 
era of ck luxe ears lUtmga an I nce“e»8onea 
exhibit(?d at tiio annual Automobile Salon 
whiLli was hthl simulrunooualy with the an 
tonmbilc show, at Chieiigo If bcxlnH at Un 
Nidot) Hugtest probable trcuiis In dosed cur 
d*Mign iiiuide^iriic jobs sBoin likely to re- 
place the former tyis of limousino Frocti 
eally all the town car bodies shown were of 
tin Itorline type with dropping, glass parti 
tion betwi^en th* dnvtr aud the passe n g* rs 
In many of tlnse bodice effortii have been 
made I 0 liuvu th« ginss partition drop in 
tirely out of sight last* ad of having part 
• if tin |,lans * xi»osed w hen the window is 
*lowii — AutomoHit Ind, 50 0 3 pp ill 

Progress Toward 1000 Horsepower 
Air* raft Engines is the subject of an in- 
ti rcHting diaeuBHiim of In^hiiowcreci enginen 
ill iTifriion (10 8 3 pp ill ) Numerous 
rt portH have eonio from ubruad regar*)ing th* 

1 nrcit>enn ih vclupiiieiit of largo bombing un 
giiuw whereiin v*rv little information has 
hi I a circulated e*mc^rnlnK smnlur develop 
muita at Imm* Ah a matte>r of fact our Air 
Service hua been actlvdy engaged in the do- 
Higii and developmtiu of large bombing ell- 
glints ovir aince the war following the sign 
lag of til* Armistie* lUroniH show that so 
fur only thirteen airplane eiiglnea rato*l not 
less than 000 h p have actually been de- 
•dgiKNl and buiU Seven art of French U«- 
Higii tlirtu are liritiHh two are American, 
and one is ItuHiui Ah far as can be tiefer 
niliiod the 1' 8 \(r Service was therefor© 

without any n liable engint of over 400 h p 
at tilt end of the war iMiring tbe following 
year designs were laid <iown for an eJghteoD- 
evMnder VV ty\M> of 2778 cu in piston dla- 
plncomtiiit known as the model Wl Tbia 
engine la composed of thaee rows of six 
rylinden each, with on included angle of 
forty degrees between aadi of th© out* r 
rows and vertical row In the center Thia 
arrangement of cylindera probably gives as 
pompnrt an engine for tlie displacement as 
can be produced besides hoving the features 
of iMrfect inertia balance and good evennefla 
of torque delivered to tbe propeller T%e* 
iCtmiinued on page S^) 




0 


0 


working for you 


ThemM DaRuaha 
Forty four years 
■nrvioe. As a tool 
maker he has ac 
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William Miller 
h orty four years 
service As a Olerl 
cal Chief he has 
hetDed to improve 
uuronioe proc^ure. 
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A L. Salt. Forty 
thrrrrean eervioa. 
Up from the ranks 
oflice hoy toVire< 


Fresident of the 
Telephone Pionoeni. 




W Merc Forty 
two years ptervica. 
He has served as 
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Flrat of Uw battle- 
■ liipi driTen by 
O-B motor! bi the 
Nmw Mmxico 
letmehed In 19t7 


f] X- 





The General Electric 
Company bulldi btg 
turbinee and motor# 
for battleihipi and 
alio make! the tiny 
moton that can drive 
ao many useful ma 
chines in your home 
The monogram O E 
Is a symbol of service 
— the initiali of a 
friend 


What a miracle it is! 

Twelve years ago the United 
States Navy Department per- 
mitted General Electric engi- 
neers to equip the collier 
Jupiter with electnc dnve— 
then a great experiment 

So handsomely did the Jupiter 
perform that now all the 
1^ great United States battle- 

riv^ ships are electrically driven. 

ma 

Ijb What a miracle it is— an in- 
visible current driving a 
32 , 000 -ton battleship ! 


GENERAL ELECTRIC 




^ Wa Tm* Tm Kfw to Malsv n 

Msmt— nonof^b wmraw f or yea to MMO! 
^ iret U plo msitor where yoe tWe nor wtat 

fSwpSSfileSi* *** 


Clean Power — Dependable Power 

P LANTS equipped with Bessemer oU- 
bumlng engines for industrial power 
are clean plants The dirt soot end 
amoke which characterise coal-burning 
steaiTi power ere eliminated 
Then also fuel oil is always easily pro- 
curable There is no uncertainty of aupply 
with the attendant ahutduwni 
Thousands of Besaemer Oil Engine In- 
atallatlona are paying a proht to industrial 
users Out engineers will be glad to 
show their application w your naada and 
point out worth-while lavioga in your 
power aourca 

THE BESSEMER GAS ENGINE COMPANY 

14 Yeek Street Crewe Citf, Pa 
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*1 iff tto i PWwIto nniW or on rono who 
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I thoooandiofdoUoroafpro{»4Tt7 
dMiiieae Um woomi ond ehu- 
BB/lilirBW diwn !N utoundod und fuel- 
iMtod bytbo om vitt which it 
potsoutan •UrmlTi! Siw Iti! 
a fM «MM«r!tlQil to atato that 
Jfk B yirottaTi on* of th« aaRioit to 
mr a dawMirtrato and faatoat ael^ 

awerjeeae. WhyT B«c«aa 
aUlll^W jt to ao aimtoa a ahfld can oaa 

it with onaniand H atway e 
mUH taarto — (weodorfiil aoerat 

lasdnit Ylialow prtca U within 
tha maaaa of avaryofM ~ 10 < 
law tbunKet et^n Bold to 
awr y boat#, aabool. |a*an 
^ faetory. oAw atora, h«M 

sto. witrararabova, 

ti—eeaiBi^pajtawWyftarsaoaniuttiataiitisI par* 
laoaat lnaowa. wma nr aarseim »--«r Bwaagar'a 
eyaaiai prapoaMoo 9*eae UaN^H tawHtotSi^ 

riUBlTB COMPANY 
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(CnftfmHcd /rpm potre ^4^^) 
ilrat one of these uuginee wus cotnploted near 
the end of lUJO The rated horsepower 
was 100 ut 1700 rpm. and 700 at IbOO 
r p tn^ but the first dynaiuometer tests 
showe«i a much greater nutpuL The oria 
inal ongiiit except fur tin uctusioaul sub 
stitutioii of u w uew purtu compluteil five 
fifty hunt Liulunmcv tcets, bosid«-H other teats 
which prubublv made u total of about 900 
hw runiiinK \e\er befuru hue the firat eil 
fine built from auy ileidgn beeu known to 
lia^e nittdi siuh u rect>rd nor has uny en 
glne of Its iliiHM been known tu cumpltte 
tests of mjuhI durotiuM TIih weight of the 
Model \\1\ LUglnc is 1770 lbs and when 
set to givi- normally 80U h p , represents J 21 
lb /bp This figure is lower than any of 
the Mix tiiofti or leas aui’cesafiil large engines 
demrilHMl sl)ove with the exciptlon of the 
Holla lioyct ( oudor Modiflcutintis which 
are being tosted from time to time, indicuto 
that tile V eight of this engine can be re- 
ducoil to less than 1500 lbs without the alight 
eat anerihot in life uiid reliabtltfy The 
weight pir horsepower would tliinii be 187 
lb, Hr lov^cst value evtr obtriinod fur an 
engmt of o>pr 500 h p t-xcluding of course 
flash rtudinga tnktii on experlmentHi inglnea 
and lower in fact than for th( majority of ' 
amuller L)igiiie>i The LI H Army Air Str 
vice now poMscNsea onu of the best bombing 
ongincN yet deteloiiod lUid the experience 
whieh indieiites thst suceessfiil engines of 
1000 to 1500 h i> can be built to weigh leas 
than 1 5 lb per h p 

Air rieanera. — If one can judge worth 
by iuen uHiiig iKipulurity air cleaners hare 
eatabliKlicii fur ihumselves n place iu the auii, 
for they uru now ubih) as standard equip 
nit lit on Iho nmkes of pnaat.nger cur This 
has lain brought about in the face of oppo- 
sition on th( part of cur makeni to any in 
rreaae in iHiulpmeiit the neeil for which la 
not ubuiidHiitly proietl Rapid wear of pis 
tons, rings and eyliiulcrs bus been n normal 
condition in uutumutive engines fur mauy 
[ years Since dilution by fuel of crankenae 
oil has euim to 1 m pmiiounceti uiui h of the 
wear bus Utii laid to the resultant decrease 
iu \liHusitj of the oil, but there in q grow 
ing belief Hint except under extremi mn 
ditions liilutiuu nloni is nut ao serious an 
has bcin thought IMIution plus dirt ts 
pcciully mad dust containing ubrusive ma 
terini undoiihtedlv results iu rapid wear 
and th« rc is not the least i|ue«tion that mneh 
dirt nitirs through th* carbnretir with thi 
eliaige of air imd fuel ami is washed onto 
tin biUriiig surfm es of riiiga {dMtoiis and 
cyllmhrM Sii pronounced is its iffeet iu thi 
ease of tractors who It often must o|>ornti in 
eloiids of dust a Iurgi part of the time tlu i 
an In use, that nir eloHitprs are ntgardid us 
nil absolute necessity W ith pnaaengcr ears 
and truck« thi eflferr is leas <>nl> in dogret, 
and snuL the numliec of Uours use per >eur 
generally la much greater than for most 
tractors tJie rate of wear may be just ms 
great It is ii well known fact that so 
called carbon deposits in evUndora contain 
large percentugeH of silicon from dust in 
haled by the cngiiii Thcn« dejmsitR are 
said to be much decrensid by tbe use of nir 
cleaners — 4.ufomofi<c /ad 

Making Solid Tires from Latex. — In 

this ini thtsi NubstiiiiciH that coiubiuc with 
or absorb water such as calcium sulphate 
(culcine-d gyiisum) and other inorganic and 
organic mlloids are addeii to thi Inter 
these siihstaiiei's remain in tho fiiusheil prod 
uct, acting ON fillers, and do not uffect the 
elustielty of the final product 1 during over 
produition and e'unficijnciir cheapness of la 
tex, this method is suitable for the manu 
fncture of solid tins wbirh are fully ns 
dicup as those hltliirto made from rubber 
and iin mui more durabli The procedure 
dtseribid in the patint Is an follows ITle 
loixturo of Jatex calcium sulfate sulfur 
and Dtlier oompouuding inj^rciltontM la thwn 
mndo lip llki a huteh of conerctu and spread 
firmly on the nni botwom the plates It Is 
then well tanii>cd u solid rim is attached 
firmly around tho running surfaco and the 
later mixture i« uitowisl to sot To improve 
the strength fibrous materials cun also be 
Inclndeii in the formula After setting the 
tire is Milcanlxeil In the usual way then 
the ring la taken off the plates are removed ' 
and the tire is ready for uae The on tire 
proeess is simple It coiisUts In a latex-ce- 
raendne (or, better, a latex gypaum) treat 
ment of ah iron or wood rim solid 

tire thns made, however Is more durable 
than those hitherto manufactured, because 
the latex is ooafnlated only onos, direet to 
tbe flniafaed tire, and hence retaina all Its 
life.«^keM and Ifetel 
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Civil Engineering 

Whr Italian Dam Failed — On Dee 1, 

1033* A 148 ft |K>wor duui at Ulano, Italy, 
faUed fuddfinly* Groat dofltructlon wug done 
by tbo «K*apinc watum alona the vulloy of 
ibo Doibo River in the 12 mile knipth du^n 
to Its laQGtiOD vith the OgHo River ut Durfo 
^Ihe Detfeo Volley U steep and uarruiA 
and in places the Hood wave reached a depth 
of 100 ft* The loss of life U estimated at 
500 The dam* only recently complete) \vns 
a relnforced-concrete Htnirtare of multjpk 
arch type restlug on a gravity base of stone 
masonry Xt was 143 ft. high ^bo^ e ihu 
Htream* 88S ft. lung on top, and of cnrve<l 
ground plan* comprising a circnlnr cintnd 
purtiou about 2fiO £L loug and straight « iid 
portions* tangent to the central curve 1 hv 
reservoir back of the dam was of about 440i> 
otre ft * or 190,000,000 cn ft. rupucity Tho 
location is high up In th(\ mnnntuiua tin. 
highest reservoir level being about 52i>0 ft 
nUivo aea level* while Darfu 1 h at 820 ft, Nu 
precise statement of the conditions leading 
up to thu brook of the dam can be given be 
fore the otBclul inquiry ts completed Certitin 
facts are fairly well (stablishrd, him ever 
On the authority of a competent engineer 
of dums who visited the Oleno structure n 
pealedly. It may bo stateil that tlie work 
was badly executed Tho masonry of the 
gravity base wan laid up lu lime mortar 
of Hme burned near the site by the bnltdirs 
and transported to the dam by cabkwuy 
The speciflcotions rolled fur cement mortar 
The grovel aggregate usctl In the cnncri to 
was not wusheil and the ciinmte in thi 
structure was porous The reinforcement of 
the buttresses was scrap netting usih) dnr 
Ing the war for pmbH^tiun against hand 
grenades. This same engineer stutiMl that 
during constnictluu one of the arcbeK 1onk< d 
wtiero a centering timber that proji rtod into 
the concrete had been cut off dush with tin 
face of the work The reinforced conertti 
parts of the dam on either side of thi 
masonry base were placed directly ou thi 
rock surface* without being trenched into 
the rotk* leaving its onil embwhled iu Ok 
roQcretc Hand mlxeil concrete was used 
and tho vMninl precaution of ramming it in 
the forms was omitted — Eno yewa Hccord 
02 S, 3 pp * ill 

Electrical 

Ground CurrentM from electric hoist- 
ing equipment wert the cause of a premH 
ture explosion during tliL ><inklnK of a Hhaft 
in West Virginia* which marly proveil fatal 
to the workiui n < mployeil Some of tla 
men refused to work in tho sliaft nnh hh 
steam was ubikI in plan of tiectricity for 
operating the hoist and pumps Thia wm 
practically out of tho quislion since the 
electric equipment hud already bten in 
stalled It wn« decidi'd tin reforo to make 
tests to determine the cause of the explosion 
ami to decide upon tlie renicily The sys 
trin used for iiowor was gronuded on one 
side and supplied by a l(KK>-kw rotary con 
verier WJille the switches were open an 
electric blasting cap was cuumeted between 
a pipe bi the air lint and tho discharge hue 
from the pumps ITie Instant a connection 
was made, tho blasting cap detonutoi] It 
was evident that there was n sufticient dif 
ference of potential present in the various 
plai Bi selected to Are blimting caps eon 
nected in an onUnary circuit iu the shaft 
To equalioe the voltage ut vorioua |s)lnts 
around the surface and at the bottom of the 
shaft, the fratnis of nil tlie marhlms on the 
surface and the pump ut ih* bottom of the 
shaft were mctullicallv Interconnected with 
a heat y copper ti inductor and groundeil 
Aitor this work was completed $25 was 
offered to some of the most intelUgout work 
men if they could fire an clcctnc blnstmc 
cap by connecting it In any way that it 
would explotlo without of courst usin^, a 
bloating machine or the power circuit None 
of them wns able to fire a cup in this way — 
26 7, 1 p* ill 

Shrink^flttlns m Large Waterwheel by 
Induction was an interesting solution of 
the lAroblera of expanding the bucket mnnor 
on a 9509 horsepower unit ns ilescribcd m 
WorW 'Ae over-all diameter of the 
wheel was 7 ft 4 in * the diameter of thi 
wheel center 4 ft. 7 in and the length of fit 
on tha abaft 18 Id, with step ht of bores 
18006 in and 13^96 in In the present run 
n«r The new wheel was put In place on 
the shaft la the following manner Tsing 
avallaUa hare stranded wire and insulating 
by means of sheet and tape asbestos wrapped 
thereon as required* there were 80 turns 
placed around the hnb and 54 tnmi around 
the perli^rj* Tbeae windings wore con 
bedted tu asrtia and anppUad wlch 60*cye2e 
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altornatiug current through h regulating rheo* 
atat from a 87V(i kva^ 22N)-vult sluid^kB*^ 
tranaformrr The potential across the coils 
was approximately 103 volts and the cur 
rent taried from about 135 amp. to 150 
amp Daring the hnatlng the wheel was 
Buspendml from the ornne and waa boxed in 
to nivoNt in muintnining a uniform tempera 
turn thntiighout Therniometers were placed 
so that tin u m[)erntum« of the rim hub 
InUrior of tla 1m»x hihI room could be ob 
servetl 1 ptui applying the current Jt waa 
sfMn rJiiit rite hub temperatiin iucreasod so 
nuioli inon mindly than tile rim tLmiwru 
turc that it was advisable to bring up the 
temimruftirc gradually by applying curnnt 
for n few minutes at a time allowing the 
heat to ilistribute witliin the box during tlio 
intervening few nnnutefl lly this prociss 
the ti inpi ratiirc of the wheel was raised 
griidiitdly tlurlng a period of about 27 hours 
when the box was removwi from the whit I 
leaving the currtnt on until the wheel was 
in phiee on tin. hub Ity nieuiis of tliis heat 
ing till innide dinmeti r of the hub was in 
creitHLd 0 015 in At thi same time the 
shaft wiiH iiicloseil with ii box packed with 
ice l>etwfin tin bearing ami the wbtel lota 
tion rc Halting in a reduction in Its diameter 
of about 0 001 in The wheel was readily 
pulled into place with two ro|>e tackle blot ka 
one on eiieli aide moving the cram* mean 
while 7Mie current W'hh thin cut off and 
the whetl allow rtl to ttml 

TransmiMiiion Line Work Aided by 
Aerial Survey la the subject of a deaerjp- 
tmn of a iifw uhc for the airplane containetl 
in /no \cus Keford (02 0 4 pp ill ) 

Ai rial pIioloi,raphy was i mployed to facili 
tiitt tilt rapid eoniplolion of two hii^h ti u 
HUiu I rmiKmiHKlon Unes 25 utui dO milcK in 
length 11 Kp< t lively in tin NimlheaHttm eor 
nor of rniiisylv ainu T In iiln)toj,riu»hy for 
tin liiiiM under diHcuHHion roiiKmli d of ion 
tact iiiMH and eoniph ti strip inu)iH with 
Hiieeiid Ntereomiiplc viewM taki u of soim of 
till tow iiH uiid of Home proiartiiH to uKsmt 
ill obluiiung ri^htofwa> privihgiH Tin 
aviriigi fl>uig (li vat ion wuh 12 000 ft and 
the ma))H Win tmiMlnd on tin heale of 1000 
ft to tin iinh \ hiiiish p)iotogrii(di hIiowikI 
a kronnd ana of alxnit oin and one iialf 
by two iiiiliM Tin n were in tin in ighbor 
hood of 500 Milieu photograpliH taki n for 
tin Inn NtripN \ Htainlard hi|)lune driven 
bv a 150 Ijp motor nnd < nimble {n enlm 
air of a tl hour Hight at 00 milrs an hour 
wnu employed m file tiving It wiih eiiuippis) 
with ail olmirverH itakpll in tin lloor of 
which an opining wax providid for Kiglilitig 
tin numra Tin cann ra iinido a pn tun 
aliout 7 by ni m xm and nseil a n»ll 
film eontainiiii, about 100 ♦ niMifuin s This 
hrmijN IIH down to tin iKtjnl wlnn iiho of 
tin a« rial pholographn data uctaalh h( gun 
riic loiitiicl pniilH wire Htndieit in coiiinc 
tiuii with tJir (inadnuiKl) maps and a line 
hKiitlon Inid out on tin iirlntM acNsirdiiig to 
the iiioNt iltNirabli (aiMHlhlliticN of avoiding 
ohrUrmlionN higb pikul land and cniintrue 
tion difliiidths, iduo witli lh< idea of aenn 
Hlbiliiv duriiit eonutrintion and for future 
mnintinHiiec Tin pnntH win thin put in 
the hands of tin iin ii mi Hiring riglitofwav 
optioim \Mth tlnir In Ip the right of way 
agints I(M ated themMihes at miee on the 
proiMiRod rout! and uftir a little inquiry 
dcrcnnliMd the naincM of tin property own 
( rn whiili win giviii to tin men making 
HiarciifN for diwrlptiouH of pnifM rtieK As 
fiiHt UM dtseriptioiiK win obtnincil from the 
eountv reeuidn the propirtv outlmeB and 
owmrH atimiM win inktd on tlie prlntM 
\Mu n siirv tying partiew wire sent out to 
iHtahliNh tin final alignnnnt and to d< ti r 
iniin the proflh of tin rouN tin y cnrmsJ 
into tin field tin niOHaien with the line route 
and proiMrtv Iiiuk maikeil mi tlnm and 
used tlnm tliroiiKhont tin xnrvev 

Industrial Progress 

A New Casting Process is tiescribed in 
tu/ofnofiif hid (50 5 V. P) ll> riila 
pro(*ess iron enatings are moldeil and inmred 
with the ixiMiulilun of about one eighth 
of the man hotira required by tlie annd 
caNting nn tlnidn In wJdltiuii to this feature 
the Miirfinif liardiicsH wliieh la ulwayn pres 
cut ill sand molded castings is alwent m 
the iMrmnmnt rnoIdiMl eastingH The iron is 
miuh closer Kraiiicil soft and easily mHohin 
ablt and uniform throughout The pnieoss, 
widrh was diaenased in AtifomofU'r InduM 
fries of November 1, involves a turntable 
which carriiB twelve pirmnnent split type 
molds The molds are cast Iron, being 
treated when cost so that the Interior aur 
faces are highly refractory To operadnn, 
the working surface of the molds are first 
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i-outed with ttmorphoiiB oarbon bv an uoety 
leiH flam«. At the next Htetion the <1rv 
Kami core is set in one half The mold then 
doww and continues around to the pounuK 
Htation, where one man pours the iron from 
a Htnall ladle Next the mold opens tmto 
inatiealiy, the rustiuff is knorkt d out uud 
(ho mold ia blown out by an air Htn am 
r< udy for the rejietition of tiio eytk Ilikh 
slIiLXin in>n 1 h uhirI and the carbuit luiitiutf 
la tho iuttrlor of the mold redu(M*H tin 
nil ItiuK point and rctarda the coolinR rati 
so that the euKtinif forma btfore tht <itn 
traction of oooUnif takes placi The ruti 
nnd total amount of eonstnictlon is oii1> 
iiNmt ono-fiftli of that of the aand oaHtiiit; 
proecHS As the aurfaee of the mold in 
highly nfrnctory mid eoatoil with carbon 
tin heat of tho incoming mutal is cfuinerveil 
nnd not lust to tfao mold, which condition 
tuuaca Hurfuco tbllUng nnd alower Bow 
J'his profiss is now in uperatjon on Holley 
LurbureUr bodies nnd Ford platima About 
pistons art) produced i>er day per mu 
chine Kxiieriments hu\e bteu mndi willi 
lliL isniring of innllcable iron and several 
non ferrmiH metals with very good nuk'^hh 
S tetl castinjEH riti lie made by thin methmi 
pru\idlng compiKnted cuHtings hate some 
cores The proetss is not limit* d to opi ra 
({oils on smnl) castings but is i v* n bt tti r 
Miiiteil to the production of largi castinks 
ln>a cuKtings weighing about J' lbs have 
bn n produciHl with every degrit of mik'Ch ks 

Modern Trend in Building Cement 
HillB. — A development of recent years in 
tiiL manufucluri ul l*ortluiitJ timtnt lias 
hi eii tht incri using ust of liirki < rushing 
plants fur the pri liiiiinury retluction nf tin 
rock Ihcrc has bttii much r(i*tiit ilisciis 
siuii 111 regunl to thi relaitva narits ol Up 
wit pro* tss and the drv pr*K**8H ut ci niLiit 
munufaeturt I niiiislMkahly th* tn nd dur 
iiiK tin. laist five iLurs has btui Pmurd th* 
wet piwess, Uuntig this iimL u( lU plants 
lu the I nitad Slates construcnHl or for which 
muchim^ry *‘<nitru*.ts have b*ni plactti 17 
wire dtuigneij to operuLu by th* wit priMiss i 
Of tUu two remuiuing oua whil*. a n* w 
plant is ttu addition to an existiiik <lrv pruc i 
iss plant Of Bivtrui ikw idaiits contini 
plateil all nr nturl> all arc to op4 ral< bv | 
(ha w».t prociss Most imakrn plants liavi i 
inKtttllad kilns froiii 10 t* et to 11 f< 1 1 in ' 
diaiiuttt 'i'wo plants in tin Liiited Mutts 
havu successfully o)Mrutc*l kilns IJ fa«t m 
dJujni ttr for several years Thi linut of 
the kiln diameUr lumcvtr, sotius in hav* 
bieii nacha*] until a better n fra* tor> or an 
iinpriivi'd inithod of holiliiik linuig is ole 
tamed T^ntil the introiiu* tion of waste hint 
Ihdlers the umitatv was l*»ward longer 
kiltiN blit Mince low temperaturt kiln gas* h 
make the cost of boili rs high in proiHirlion 
t*» stOHiii prwiut** d till rMH.!!! pra* tic* hiis 
lain to limit Uit I* ngtjt from 15t) to 175 f*i t 
V* hen hollers are used Som* w* t pna i mk 
plants have install* d kilns J4U ft long but 
no priicti* able I* ngth of kiln will riduct tin 
gnsi-s to so low a tunpi riitur*- as a w ast* 
hint boiler mid eiononuKer V\ bile tlar* have 
Is-eii many impurtuiM impnniimntN during 
the past u II >euis wbieli |Miinir tin sail 
of Portland cement ut u idaliv* low tr 
advuue'c jii prfto than nlmuMt any either 
mutenal used in i>unNlruction it is iirububh 
that the next ten jenrs will sis eipiul im 
limvemeiUs Tins* iinprov tmi.ms will jirob 
ably ounuist largely of more dlldint grind 
mg bett* r fuxmomy in fuel (Hinsuinption 
more eeonomi* al use of wasti heat aud r* 
*luci**l labor ihargts — f ement utiH 1 m/ 
Anew 30 J T pp , ill 

The C4»ncrete Slave is a comparatively 
youthful m< mbor of th* buihliug unit faru 
dy Invented l**w than years ago Us 
use has been extendeil to pratticjilly <\try 
siRtfl and community in the country S<ion 
afterward concrete staves were ustd In silo 
construction, their shape making tin in * « 
JsiJiiUv suitable for circular striictunH 1 o 
day, concrete staves arc also tw*l iii thi 
eonstriKtion of grain bins cool iH>ck* ts, 
bums, hog houaos, garages ami otlar builii 
Inga. Tbfilr most extouslvo use howi v* r 
18 in the oonatmctlon of illos and roul p*>rk 
cts. In genurul, the conoret* stavi is a 
oirticrete slab about 30 Inelu s long 10 
iucbea wl*3e and 2*/j inch* s thick The 
•t^erage weight is around 70 pounds 3 here 
is some variation in width and I* ngth among 
the different types of staves that have been 
developed Practically all tyi>e« arc of tho 
wme tbiokness. Since the staves are rather 
large and are sot up wlUiont mortar rapid 
■peed of constnictioii is pcMwible. A 100 
ton silo ean ordinarily be completed by throe 
men In two and one-half days* time This 
w mucb quicker than tor any other typo of 


IN THE PLANT OF C.G CONN LTD. ELKHART. IND. 



Dodge Transmits Power to Build 

Instruments for the Masters 


Dodge Umts Withstand 
Fire and Water 

Sovn« of the Dodge equipment m use 
today tn the Conn factories went 
tfirough sc lease ene of tho devasiat 
ing fires which reduced thr*^ Conn 
plants to ruins Sslvsged from die 
rums Dodge hangers, pulleys and 
shaiiing were again pressed into ser 
vice while Dodge engineers worked 
tirelessly tn m rewablishuig 

produedon acheduies. 


From a tiny workshop, employing one crude lathe improvised from 
a sewing machine, through three devastating fires, C G Conn, Ltd , 
has grown to the large plant shown above manufacturing band and 
orchestra instruments 180,000 feet of floor space is overhung with 
Dodge Power Transmitting Machinery, including pulleys, hangers 
clutches, etc 

Conn specifies Dodge Power Transmitting Equipment because Dodge 
represents to Conn what Conn represents to the master musician 

Dodge means power savings Three large factory warehouses and four- 
teen branch warehouses supply 500 local dealers who supply Dodge 
power transmitting appliances on the immediate delivery basis. 



DODGE MANUFACTURING CORPORATION / 


EVERY THING FOR THE 

^roncA« 4 r New York Philedelphii Pittsburgh Boston 

AtUnu MlnneapoUi 8c Louis Houicoo 


MECHANICAL TRANSMISSION OF 

Qncinnati Newark Chicafo 

8eauk San Frandeco ^ £ 


When Production Must Be 

Increased i 

When the Board of Director! authorises | 
Immediate extension of facilities to increase ] 
production the executives responaibie for 
the execution of the plans are faced imme- 
diately with many problems Orders for 
machinery must be placed, the power plant 
must be re-arranged, the power roadbed or ' 
transmitting system must be expanded I 
Delivery ia all important 

The Increoaed power demands may mean 
many things New flywheels, rope sheaves, 
hundrede of hangers, pulleys couplings, | 
collars and ooupllnga CenuolUatlon of j 
purchases means time saving andeconomy j 
The monutoeturera poasMaing facllJtlea for 
■upplylng all stock appliances such as 
pulleya, hangers etc , as well oa special 
DuUt-to-onSer flywheela and special equip- 
ment other than power transmitting equip- i 


ment is in an enviable position to sirrve 
when prompt execution of increased pro- 
duction programs is nnperatlve 

The Dodge Manufociurlng Corporation 
has sustained their reputation for rendering 
emergency service to industry for over forty 
years 

Extensive engineering foundry and ma- 
chine shop facilities are at the immediate 
command of manufacturers for the produc- 
tion of large flywheels up to 50 tons huge 
pillow blo^S special bearings and built- 
to-order power tranarnictmg equipment In 
the Dodge shops thousands of tons of 
equipment, euch os complete piercing mills, 
plate glass polishing tables, etc arc pro- 
duced yearly 

Facilities for the design and manufac- 
ture of oghatore, cement mill machinery, 
cruahera, oil mill and oil well equipment, 
rubber mill machinery etc , are available 
In addition, and of prime lmporunoe[to 


the executive faced with the problem of 
I securing almost Immediate delivery of large 
quantities of stock power trmnamitting 
units Is the three large factory stocks, five 
hundred local dealer stocks and fourteen 
branch warehouses placed at atrateglc 
points throughout the country ready to 
ship pulley** bangers, pillow blocks 
couplings, dutches, etc , at a moment s 
notice 

In Chicago a stone’s throw from the 
I Chicago Junction Rsilroad Freight Sta- 
tion la a Urge factory stock of Dodge 
products available for shipment by pack- 
age car Over 2,500 of these cars leave 
Chicago dally over 39 railroads 

Dodge facilities for manufacture and 
immediate delivery have kept pace with 
industrial progress snd will always main- 
tain a position of leaderahip In the 
Important business of aiding InduatrUl 
expansion 
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That 
week end 
trip 

WAS MADE 
POSSIBLE 
BY 

Tyccs 


Y ou didnY neccsRnnlj consull your Ihcr 
mometer or utormoj^iiide before starting — 
but your cnr itself I'ouldn t have been made by 
luck and gucaa 

From the engine to the tires from the smaLleaL 
switch to the ( bassls and body even the enamel 
and windshield all are the result of leuipemture 
proptrfy emtroiUd Just as larcfully as a doctor 
watchofl his patient s temperature In a (ritical 
case— does the modern manufacturer watch his 
product in the making 

For Ihrcc-qunrtem of a century mon acienliiu 
iiibtriimciits for recording, indi<atirg and con- 
trolling temperature have been madt in this 
country by th< Taylor Intlmmeni Campania than 
by all other iimnurac turers tugctiicr In many 
establishments <nn he found Tycot Insiruincnts 
with a longer r<*cord of depoiidablo service than 
any other « inployte 

A nd t» (Me Mom* the Stormocutde told tkt ivfatk*r for* 
att to tk* /tmtly turr* for Ike <h ojion 


Taylor Instrument Companies 

ROCIIICSTER N Y U S, A 
(oinadlan Plant fjvcv Rulldliig Toronto 
There t « tjw »r 7 hermttmeter j*r <i ery Imrti9te 


Chidseu 
iSays J 


oXo 



masonry silo The uecetMry skiU r^uired 
to set np the ataves Is easily and quickly 
acquired by the aierage roan with oome 
mc^niiicAl Ability Soon after the advent 
of the alio type of coal pocket, these struO' 
turea were built of concrete staves (3oal 
poiketH are almost ideutleal in construction 
to ailoR except that they are usually larger 
and arc more htntily rcluforceil to resist 
tin Kreiiter prowmre of coal — f’emonf and 
finff yews *16 2, 4 pp , ill 

The Federal Specifications Board has 

eoinplctcil the seoiiid year of its activity In 
thlH the \merican L,ngLneermg Btandnnbi 
( ouimlttoif bus co‘up«rnte<l by obtaining 
rriticiNDiH from the ^aHntis interested Indus 
triCR of proposed Bpecifleutiona of the Fed 
oral (.»o\ernroont before the specifications are 
finally ndoptCil by the board To date the 
boanl has udopted approximately 90 sped 
flcHtioiiN and flic cominlttie has secured 
criticism of industry on about the saino num 
ber From theei systematit efforts to bring 
govtirnmcutul purchases in line with tin best 
commirciul practice important economies 
both to ludustry and goveriimoht are re 
suiting— Am Qua «/oar 

Mechanical Engineering 

A New Non torsional Spring — In 

springs of nil usuhI designs the nmteriul is 
subjected to bending or tomion and their 
capni itv iM limited to their volume Any 
IncreusL in tJieir capacity to absorb (-iiirgy 
can In obtulued onlv by means of a Oiirrcs 
iKinding increase in volume, which is how 
ever freqmntly ini|H>Bsiblp due to lack of 
available Mpuco A change in the naturt of 
the Mtn.sN(s to which the material is sub 
jutwl IS frequently the only way whereby 
such nil incrensi In capu< ily can bo obtalnjnl 
Dm to the fat t that pure ttusion and eoni 
prtHNitui HtrtKMH Irutl to a far more eompletf 
nllli/nlion tif tiie ninterinl spring ixperts 
havi for u long tltm btn trying to diMugn 
11 Npnng in which onlv such stresnes t>ccur 
llitHC tfforts have finally ltd to tlie invention 
of tin ring spring the first design in whith 
all |iiirts lire uniformly siibjectetl to ti nsioii 
or <‘oinprrsRion etreHK(.s The sprini;, conslats 
of inner and outt r solid rings vvhith fit into 
eatli Ollier along conical Burfnits hen 
axial pnssure is applied tin. oubr rings nr* 
siibjttttd to tensilt. strisscH and th* Inin r 
rings to compn ssion strcBsis always within 
the t lastlt limit of the material On iic 
count of tin. tleformatinn of tin rings whuh 
o<*curs lliLV slip into enrli olliLr and n spring 
ocllon ill the threctltm of tht lougiturlinal 
uxIr tif the spring is obtametl An impor 
taut fenturt is that thi nlntive motion of 
thi rings iH also opposed by a coiiHiderablo 
friction bLtweoii tin mnical surfuios which 
nnitirinlly increases the spring rcHition dnr 
ing t*omprcsRion and ex* rts a retarding 
u< tiun during the n coll ut release This 
prop! rty is of purticiilar value in all devk'is 
win re n gnat umoiiut of energy must 
net urniilated and ns far uh possible con 
Miiineii— 4»i Hlaihwifit flO 7 2 pp ill 

Whnt la the Water Circulation in a 
Boiler? — Ask yourself this question and 
BtL how near your answer uppruuibfs the 
nil! facta as hen oiitliinMl The wide divir 
ginct in opinion as will aa tht lack of actual 
information isjsto sseil by evni tlir>sL ooncedcil 
to be tht knowing ones in boiltr riesim, 
was strikingly brought out In a conttat t'n 
der the ti nns of Ur ctintest the (Dgimer 
who descnbcil corrw tlj tin eirtulutiun in 
ihi liori/ontal rt turn tubular boiler was to 
Ik uwuniod a prln Hundreds of engineers 
and i iiginGi rini, assotlntionH entere^l tin eon 
tist and the varitty in answers almost 
equalhHt the numbir of eontestauts A local 
of the NiitioriHl Assoeianoii of Htutiouarv 
hngiiHLrs won tin pnsw tho answer whuh 
wits u iHimpositf of Its memlH rs opinions 
bung praLtRull) correct lucideiitnlly 
wane of the members actually constnicti d 
a glass modi I of the boiler before submitting 
their answer and so wire playing a sure 
shot Ji^x ami nation of the gloss model 
shows that llie water and stcum mixture 
rises up along the front head ut a high v« 

I loeity and after rtleasing the steam bubbles, 
the w uter mov os toward th© rear until it 
roaches a point u little beyonil the center of 
tlip boihr whereupon It droiw downward 
\ i>on reaching the lower part of the boiler 
the main part of the stream turns toward 
tht boiler front while a part flows toward 
the rear There is a secondary steaming 
none at the rear head, eaustnic on upward 
flow, the current tiwu flowing towai^ the 
front and downward, making a leap. 11ie«« 
two actions cause the oirmlation of the 
w ater to be in the form of a figure 8 placed 
horiiootaUy —Power, 50 tS, S pp»f lUL 



Vratilated . . 

—and why ha taid it 

That*B what the manager of a big motor 
repair shop said about Valley Motora. 

This ventilation is gained by the exten- 
sion of the copper rotor bare on both sides 
of the rotor Air is drawn Into the motor 
through the end plstee by the extended 
rotor bars which act os Cans. The cooling 
air currents ore forced over the winding and 
stator laminations and driven out through 
vents in ths frame. 

Good ventilation means low temparo- 
ture rise. And low temperature riee in a 
motor prolongs life 

Volley polyphase motors axe made In 
sixes from L 4 to 40 h p Valley slngls 
phase motora are mode in slsea from ^ to 
5 h p 

Write for Bulletin No S-22. It deociibce ell 
deteile of Valley deeim end conotructlon 

VALLBY ELECTRIC COMPANY 

3157 8 Kingshighway, St Louis, Mo 
Rmfrrmammtmtiama im Frintipml CMaa 

vai^vnotors 



GEARS 

All Kliada»SmAll 


Write fnr OetelngiM W 

oKMo sna GUI ma 

Its SiOS Mme Rml Oiam 


UTHES 

9 to IS-Inch Swing 

LUt price SUj itid WM* 
Cfirdinc In ill* Wben 
reedy to buy tend for 

l,eth« C«u)o< end prkti 

WFIMiBinMiCA 

MMUrSUMCmniU. 


Triplex— 



TRIPLEX 


Combination Bench Lathe, 
MQIing aad Drilling Machine 
n* iMAL IhAh. iir ri,iHew»«l Wwt 

SmJ ^ Cirtokm 


BeCAMESCOe 
LKiNatoN mnr 
WALTMAM 
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Gateral 

Zirtonlum has an exceptdonally high 
mridna point, above 400() Jcvreee Fubren 
heit, and it ia not attacked by the Rtrongeat 
aoida* The perfoction of xlrconlum steel haa 
not yet been reached, hut the higboRt qua! 
ity oif alrconium tool alloy \h in daily use in 
this and other ronutrica In the manufacture 
u( white eanltary ware batiituba, toiluta, 
rooking utenaila, hospital ware wuahHtuuds, 
lU fact, in every known form of white enamel 
ware alrconium la now being utKn\ hs the 
material that give* the white color and glaxe 
which reeUts the aetion of acids, of disense 
germa, and the corroeion of decaying matter 
In making eiectrlo jiorcelaina xlrron in one of 
the beat matoriale. In airplane and automo 
bile epark plugs, wlreleiw telegraph inaula 
tors, high tension transmiasinn inaulutura, 
and for mmilar uses, it ia of the gront< si 
\Blue It plays an important part 'nh(rr\cr 
cither high temperature or high voltugra ur 
h«>tb, have to be withstood Them quiilltipsi 
also make It desirable us a refractory in 
firebrick fumoce linings, retorts, cnieibhj 
and Indies —A//r*s Keoord 8JS 8 5 pp ill 

Hugo Stmnea, th« German Industrial 
Baroiu — The concentration of German in- 
dustry goes on A few weeks ago a new 
< f erman oil trust was prumuUd by Hugo 
Htinnes lie combiiuMl three imiiortant 
petroleum producers of (^ormany under hia 
direction The HlelMekmht Muiitnnwtrke 
the Aktiengesellm huft fiir Hetsrhiffulirt tind 
T eb( rseuhundel and the Aktlungtai llsrhaft 
fiir Potroleumlndustrie (Api) The Hie 
becksche Montanwerke are imiiortnnt pro 
diieers of mineral oils and pnruQlii from 
bituminous lignites In 16^1 22 ibis min 
pany proiluced 26 000 metric tons of miturul 
oils and 0700 metric tons of cundhs par 
itffin, and mineral wax The output of lig 
iilte amounted to 6 -tOOOOt) metric tons of 
tar to 34,278 metric tons The Api was 
founded In 1800 It owns tht fainoiis Her 
gin patents, motliods which muk( it possible 
to liquefy coals into oils For this purpose 
a modem plant with a cnpncitv of HK)()(K) 
metric tons yearly was built near llcidel 
berg The company controls also u ii,rcut 
number of rofincri<.H storage pliiiitK mid oil 
fields ill Hanoi (r Tie Aktli n^(SLllscliuft 
flir SeesUiiffuhrt in Hamburg possesses tank 
ships storage and distribution plants oil 
helde In Argentina mid controls it number 
of trading companies Thus this mw tnist 
combines tbe production of coni lignite oil 
and the refining aiul distribution of its own 
and other products — I ng and Mm Jour 
ft al Presa 

Benefits of Moral Support and Capital 
in Reaearch. — The economies that nave 
resulted from the introduction of tin mw 
copper silicon anmles nt < hnquiramata, 
Chile, are sudi that It may be saiil that the 
first phase in the development of that gigun 
tit enterpriso huH U'en pHii»i*Kl--the ptrfoo 
tion of cheap mid efiirieiit tcihnitai im tbods ^ 
for the extraction and recovi ry of the cop j 
per Tho history of the Chile Copi>er (Jo j 
provides many iessous of deep signlfiCHiice ; 
to the capitalist, as wdl as to tin nun tech j 
meal obserier It shows that tiie csseii 
tials needed for suceessful nfluMimint com 
prise unhnmpircd retnarch niletiuate capital, 
and moral auptiorl It is Intertating to noti 
that IniprovemeiitH in Ucbnulugj and econo- 
mies of oiwration have him steady but by 
no means rapid In 301 "5 thi plant operated 
for seven and one half nionths and 625 704 
tons of ore was treated, with an i Jt traction 
of only 60 87 iwr cent In 3016 1742 748 
tons was treutetl, with nn ixtrattioii of only 
7715 i)er cent and it was not until about 
18,000,fg)6 tons hnd been triati d and an 
experience ixtending o\pr five yonru or so 
hnd boon gained that un extraction of 06 
per cent was achiivotl Om wondcra wimt 
would have happened to the Chuquienmnta 
process If It liud not been bm Ued bv tho 
avallablUty and lufluonoo of ample capital 
if those who were responsible for rbe incep 
tion of the plan hud bi*en systematically 
balkeil io their demanils for adetiuatc re 
Boorch and if enthusiasm hnd been dnmii- 
onod at tho outset and capital divtrled in 
other direction by a vfrdlct based entirely 
on tho opinions of those who wtrt Hcepticnl 
of ultimatR nnccoss, or envious of initiative, 
or both— a verdict that took account of noth 
Ing more than tho poor metnlUirgicol show 
log and tho comparatively high cost of pro 
ductioto at the outset of operntlouB, — ^<W- 
fortal Iff Bng and Min Jour Preag 

Row Mucli Aih Ii Foond in Commer- 
AnthradtcT — During th« part gum- 
mar the U S Bureau of Minos took 
•omtdoa of anthracite, each of 1000 pounds. 
npNOgiatiDg ftoorly 30,000 tons of ouch ooal 




Electric motor users find distinct 
advantages in motors equipped 
vrith Strom Ball Bearings 


DouMe netlns thrust 
beurlns flat seats 
(grooved races) 
aiou F Series 



filnsie acting thruat 
bearing Hut seuta 
(rroo% ed races) 
1100 F Series 



Single acting self* 
aligning thruat 
bearing 
1100 Berles 


Uninterrupted seivice of 
electric motors is insured 
by elimination of insulation 
troubles caused by oil leak- 
age 

Housings are designed for 
the retention of lubricant, 
thus preventing its escape 
and entrance on to the in- 
sulation 

Motors re(|uire only a small 
amount of lubricant 

Thcie is a marked reduc- 
tion of friction, thereby re- 
ducing starting and run- 
ning resistance In fact, the 
starting resistance is no 


greater than the running 
resistance 

Maintenance and service 
costs are lowered 

A uniform air gap between 
armature and coils is main- 
tained, because the wear of 
ball bearings is negligible 

More compact motor de- 
sign IS permitted because 
of sm ill bearing width 
space reiiuired 

End motion of rotor in 
the held is eliminated, be- 
cause SI ROM Rail Hear- 
ings take end thrust as well 
as radial load 



single row deep 
groove Htandtrd 
type radial bearing 



Double row deep 
KFtMvc Htandard 
type radial bearing 



Angular contact 
bearing < utnblnatlOD 
radial and thruat 



Single acting aolf- 
allgnlng Ihruut 
bearing leveling 
wailiar 1100 V Berloa 



Doublo acting mH- 
aUgnlng thruat 
bwring taveling 

waihara 

not U «»rtoa 


SrKOM Ball Hearing'; are made in a wide 
ranj^t of types and sizes fur jiraetic ill\ ant 
instiliuion in automuti\c and rnalnn(_rv 
fields Our en^fineers will be i^Iad tn issi'.t 
in the selection of bearinjjs and in the de- 
sign of their mountings 



Manufactured by 

U. S. BALL BEARING MFG CO. 

45S3 Palmer Streat 

CHICAGO, U.&A. 



Double row maxi* 
mu)u type, 
radlul bearing 



Blngla row mosl- 
mum type 
radial bearlaf 
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9l^hat Comfort-Joavers Say No. 743 



ig.OOO Miles 
45 Miles an hour 

art thouiands of 
CMcVirttm itn our filet 


“QINCE installing HooDyes on my Pierce-Arrow, I have 
O driven the car 18,565 miles* A good deal of this driving 
was done at forty-five miles an hour over extremely rough 
roads between Northern Michigan and New York 



“The shock absorbers have given excellent service “ironing 
out*’ the irregularities of the road and making the car an 
exceprionally easy riding one* In my experience I have used 
three other types of shock absorbers but 1 have found HOO- 
DYES by far the most satisfactory, from a constructive, op- 
erating and every other point of view ” 

rrmm tks Vim «/ mm ef Amtrita gnmt Mp per tt mu rm 

A/oa** *Hd M r 


SAFETY WITH HOO DYES 



The car that is equipped with Hoo-Dyes is a $afe car It ib 
sale hccauAc the double actinK, hydraulic shock absorber 
prevents pitch and side sway it is sate because all four 
wheels are licld on the ground no matter how tircat the 
speed ir tends to prevent skidding em rough roids ever' it 
the brakes arc applied for an cmerRcney atop The Hoo Dye 
hydraulic control, which transmits every axle mf»vement 
dltcctly to the liquid cushions by means of a drop forced 
double actintt conncctina rod, brings to motorists a marvel 
ous seme of security combined with sufneme ruling comfort 

The Houdaillb Company, I458 West Ave , Buffalo, N Y 


Sf itH/miMrtd hw thu 40 Bna <A»rp 



Douhle-Actmg Hydraultc Shock Absorber 


Remarkable qaalities that may 
improve your product 

F ormica m electncal and mechanical ap- 
plications IS serving many purposes better 
than was possible until just recently 

It combines the highest dielectric strength with 
high tensile strength, it has a low phase angle 
and extremely low power and hysteresis losses 
in high frequency work it does not absorb mois- 
ture and IS not affected by oil or chemicals of 
any kind, it will not warp, sag or cold flow, nor 
change its color It is used for silent clastic gears in automobile 
timing trams, and for industrial purposes Its strength is similar 
to cast iron, but its wearing qualities arc greater 



As radio and electric insulation, for pump valves, gears, washers* 
bushings of all kinds its use is expanding at an amazing rate 

Perhaps it will solve a difficult matcnal problem for you Wntc 
for booklet "What Formica Is " 


Note Replacemerti auhmotiU gean of Formica 

are told by the Perfection Gear Company Chicago. 


THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue Cincinnati, Ohio 


^RMICS 

Hade liom Anbydnos Bakdlte BmIiis 
SHEETS TTOES HODS 


in (luih rK ynrda tn eeventeen rides in the 
Htnto of MuMucliuHettH There were three 
objecU in \ir\v To discovtj* tin nvrruKO 
nnd the \nriatiou iu the quantity of aah in 
unthraAitL in aouic eaHilv drsenbnd area, to 
ilrniuitatrulL HtuiiUurtl KuinpliliK nictho^la uud 
to learn Nomethiiii; ubuiiL the fLaxibiiity of 
illneniiil ifitil Niiniplinx Uh<_ wLlgliteil u\er 
u^L nah eiHitcnt wua Fur fiiniue* sirf 1 1 J 

l>er cint If 7 atovi H7 UitHtmit, 

102 i« n I'll* run^( IP btiLkuheut No 
1 IMP pt r < I lit In the ei^ht RiinipltH id 
turiinei fiml the lowest jihIi wna 10 'i per 
rent iiiitl ihe liighrHt 14 0 pir cent of 20 
sumploH of fKK the range waa from 10 2 t<» 
17 per eiiir of 2(» numph n of Rtnvi coal 
Its to ir>0 i>er tint of 2.1 aamplex 4if 
ibestnnt KM tn 401 pep etnt of 2^1 
t Mampita of ptn 12 to 27 d per c<iu of four 

HuinphN of range 10 1 to 28 ih r rent of 

tight Rniiiples tit No 1 but kiA heat, from 1 tO 
to 2P *> pel etiiL In the ehistmit ooiil tin. 
higlii Ht hIx Naiaploa ran 40*1 10 7, 2H 7 25 6 
t8 «mi 10 5 per e«mt nah Tho six eli iinest 
NaoiploN run 10 d 12 2 12 0 Id 17 2 and 

13 4 i>er tint hhIi The coal produeer jiidgeH 

the (jnniity uf tiie coal hy taking a Hniiill 
aamplo anil by hand separating it into tJirio 
plIuH ou« of coul one oC botio ami one of 
aliite \ pieee whlth lit giiejoiiN hiix lexH 
llian Ifl pt r etnt aHh woiiUl bt eallod eoal 
a piett liuMiij, from 40 to 65 ptr (*<.10 ash 
would bt tiiJhd btint and anything having 
a lar^f r irnonnt of nnbiirtinble material 
Honid be < aflisl sliitt Tin flgiireB obtained 
by tliiH snrMN glvt tin idea of the n(_tual 
qiiantiiv of iisii in uiithraeite ntnt tu one 
(llatritt ill die Hummer of ]J)2d xvlitii tho 
opinion of dealt rs was that tin tpinlity of 
the eotil ill gctit rul \\hh gootl — t'oni Afjc 
25 8 Ip 

Another Attack on the Cotton Boll 
Weevil has been made by a Georgia 
growtr Hy lntn.HMiiig tin tliiekneHn of the 
hull of lilt eolttiii ImiH thnni^li a prnce'4'4 of 
breeding, txttiujiiig over ten 3cur« J V 
luthraii of Marietta Georgia ban protiiicotl 
U tuttoii that prut tit ally dilltH the boll ^^ee 
\il With this cotton, the UNt tif jHiisun has 
bton touiid iietiKHary only while iht stalks 
Jin yoiint. After tin l«dla hjive tit veloia d 
tin >nld is asHurtii witliout the fnrtht r use 
of iNiisoii for the thukniHH of the hiill fur 
iukIhn ftill piuttction to tin preoioiiH staple 
bisnli Tin nh a that tin. livdl of lin t.t>lton 
boll itiulfl hr luiidt sti lint k that it ctjiild not 
bt ptinrrtiittl by tin boll vvoLvil canit tt> Mr 
( tahran about ten ytiirs ako wlieii hi rt ad 
of tin ia\aKt.H of tht ptst in tht Staton to 
tin 'a* St und reuluod that it was oiili ft 
matid of Mars whrn tin Goorglu farmers 
wtndd bt fiiptd by tin \trt\il ])robltin Sr I 
titik hiinst If to tin tusk of prurlucliik a tbiek 
liollttl I niton ht Mthtttd thrte vuneties i^itli 
wlinli In a IS fainilinr ami plantoti (*ome of 
till Hti d i Hleiiim arsenatt was usetl by Mr 
( otliraii uliilt Ins isittrjn was Biiiull gi\ing 
tin IhiIIh nil i>piH>rtunity tu obtain thi ir 
kPowth nnd tin n diHooutinuwJ Dtlier eot 
Ion hoarvtr was prut ticully a total loss 
when lilt, list of the poison was tliH(s>ntiiine<l 
at tin Kiiint turn Kriiotnally tvtry gretn 
boll in iIh tn Id was liti rally |h ppr’rtsl uith 
holts iiroiiml the spin ihe Imlls were tiie 
onl> think m tin hrltl that n maiiird green 
III lb' linn but m ben a boll was out open 
it was louml th it witli rtin ixeiptions thi 
eottuii wiiB iiiititiinngt d Most of tin htdla 
htmextr o{h iietl pi rfci tly tun ihoukh they 
>u n pfrioriitisl at tin base nil aroiintl the 
sttin Tin wt'UMl Innl tione Ofl best to get 
thnuiph to tin lint insnle nnd fflilerl — 
l//r V htntrd S5 7 1 p ill 

Will I aster Inlying Be DangerousT — 
\tH Hiivs Major 1 11 J Inner C>omiiiundunt 

die St liotd of Aviation Medidno in ii laliun 
(10 7 2 pp ) In mukiuk turns, centrifugal 
furor hurls the bltiotl from the brain He 
also thunf,''* tin ilirrs body from vertical to 
horiKoiital ( oiiUnut^ tho author, “Hove you 
t\er junipisl qun kly out of beil nnd felt 
tlijixy exerUhlng in front of your tyws be 
eomhik blurrui / If srv your circulation 
whleli vMis adjustcxl to Uiu liorlxontal position 
in btsi thd not adjust itmlf quickly enough 
to the uprikht position As a result you 
hatl insufliiitnt bUHsl in your braiu causing 
ttinjsjrary dizzinciiH and faintness Tlds will 
kivr you perliuiM some Idea of how a racing 
pilot fesls as he turns the pylons Centrif 
ukal force pulls on his body und as a result 
I \i rythiiig in his hotly that can move docs 
MO in tlie direction of the pull This means 
that hJH blood which is of course fluid is 
rarrlid unay from Ids head Into the easily 
I tulargid Hpbinchidc \cKitds, and tveu Into his 
1 leg* Tide means that he has a lack of blPdd 
j In his brain or what metlical nM»n e4UI ane 
inU When we have anemia of the brain wa 
• beoome onoonacioua. Hence, a flier may be- 


come unconscious when making a turn at 
terrific spetsi When a num is flying at the 
rate of four miles per minute it will be seen 
that making n turn occupies but a moment 
Antniiu of the brain causts faintness and 
iineonscluusiieHH imniediutcly The flier quick 
ly recovers brcniiHo the circulation rapidly 
adjusts itsilf tu tliu new position of tho 
botly und tlic action of tin centrifugal force 
quickly clumges to the direction of the now 
line of travel Is It possible to inalutain n 
HptiMl so great that the niiendu protiuoed will 
lx NO murktMl and so prolonged that recovery 
will not take place’ The uiiswtr is probably 
yes Wo (unnot say how great this speetl 
will be Experience only will show How 
t\er wo have another factor nut yet men 
tinned, on which we shall huvo to figure 
i>r GnrsBiix of France made aome rxi»erl 
niLiitH with dogs Ho rotated them on a 
wbitl at HiHaMls varying from four to six 
till ns ptr second Some of the dogs showed 
m tuul injury to the brain from the brain bo 
uik prcHKctl ngidUHt tho skull Recovery fol 
lov.cd in some dontb in others \utopsiis 
Khowed that there was «B anemia of the 
bruin and uii engorgement of the vessels of 
tilt abdomiiiid area thus bearing out our 
Btatuments ubont the aviator It ia therefore 
not u wild theory to presume that a speed 
may yet be attuincf) which when ii turn is 
mado would b< suffltitnt to cause pressure 
on the Htciii of tht hruiii in such a niuuuer 
as to causi dLuth Furthermore the force 
of such violent action would be suffleiuut to 
rnpturH blood \lhs(1h both in tho bruin nnd 
in oHu r purta of the body wbieb in them 
selvpH might bt snfBcient to cause death or 
lasting injury 


Metallurgy 

The Alloy Burrowlite is made from 
lUtkdfinniH ore obtmnetl in th« Sudbury 
tlistriet of Oiitiirio In the Hinolting process 
tlx ore is eruKhe<i and then treatetl in a rc- 
vnlviiig tyllmlcr from whith oxygen is ex 
cludetl nnd into which a gas oontniniug Hl> 
per cent liydrokui and 10 ptr cent nitrogen 
is inlrcHiiicetl Tlx on then is smelted in a 
mit iblt oi olhti suitiihh furnace and scut 
tt n d on tlx flfxir Vftt r 24 hours exposure 
(o tlx air tin protiuct diHintegrntes into a 
]>urpl( colored powder whieh is forth* r re 
lliitd ami cast into pig form 'Phe smelting 
pmeoKH requirt H alx^ut four days Properties 
imparted to Httel by ihi aihiitioa of tin alloy 
iiKlmlt tougliueKs great density u high olus 
tn limit and tiltiniate tensih stMigth either 
high or low ituigation as desirtMj and nin 
» hinnbility even wiuu showing, u brim \\ 
hardness tit j60 or more —Iran / radc Un 

Allowing Nickel with t^at Ipun — Cast 
iron iM emancipating list If from Um uret pictl 
rolt of iHxir ctmsm to stLcl and much more 
curt und ulteution ami wlmt vs luon signih 
cant e\|x list is devoted to its inHiiufQcturr 
Tlx < ffet t of iiiekf I on iron depcntls njwn 
the prcNLiict and amounts of other oltments 
npiia Lix form of tin curbon and other fue 
tors Tlx prcscnct^ of nickel m tasL iron 
lauHtN iiicnaHcd gruphitit < arbtm formation 
1 e niekt I tonds, us does Nilntm to gray the 
mm MltiN cffirt is tiuiri cklniiti but tairly 
inihl 1 IMP cent of nickel being cquid per 
hups roughly to from Vi to I par cont of 
Hihciu ill this rcHitect 7 ht nickel doin not 
form tarbnlcs but dissoIviK in the ferrite of 
the iron If the c'ompnHitiuit is Huch that 
tombihi'tl carbon is prtsuit in the castings, 
this will be line iu structuri m tin pre»ont*e 
of from 1 to 5 iicr cent nickel, and more 
nsimbling sorbite tlian ptariite and in con 
sequence hurdt r I’lunfore it will bo seen 
that nickel txtreistH two i fleets quite oppo- 
Hitc in imture by lowering the wmbiiied 
curlion it softens the iron but bv Norbulxing 
the peurlite matrix of the iron it liunlens it 
Which of th< se will prtvuil tlcifciids largely 
on the amount of oombiiietl carbon If this 
is low ill tJie ooniposltloii of iron under con 
sldcrution i c if the Iroo is soft und open 
the nickel will soften it sUM further If 
it is high from (M to 0 8 per cent, the hard 
fining effect will predominate us in fact it 
generally tloe* iu prartieo Grades of gray 
iron carrying from 0 50 tu 0 80 per cant of 
ccmibiiiod carbon in general will bo hardened, 
streiigtbcnetl and toughened by the addition 
of from 1 to 5 jkt rent of nickel Inereofles 
of from 15 to 40 per cent in huniuenB and 
ill bending or compressive strength are thus 
obtoiniMl The use of nickel often is bene- 
hrial particularly in thin sections, in that 
gootl values of hardness may be obtained 
without incurring the Hak of obtaining 
ebilJod or mottled Iron or hard spots The 
hardness obtained in gray Iron by nickel 
additions Is not due to an increase in the 
amoant of earblde presetit. as it is when 
(Coaffnssd on pope 9S0) 
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WILLY S 



You Want to Keep It! 


When you own a swect^running Willys' 
Knight you own a car you want to keep 
As the days and weeks and months slip 
by, you are amazed and dehghted to find 
yourself in possession of an engme that 
actually improves with use 

Any number of WiUys'Knight owners 
have reported 50,000 miles and more 
without any tinkering with the engine 
No valves to grmd No carbon cleaning 
Carbon only mcreases compression This 
engine is quieter, smoother, more power- 
ful at 15,000 miles than when new 


All these benefits are due to the very 
simplicity of the WiUys-Knight sleeve- 
valve principle For simplicity means 
longer life — fewer parts to need repairs 

Money’s worth means mileage And v 
mileage means a W illys-Knight Mileage, 
plus absolute freedom from chcking valves 
and hammermg cams Freedom, plus the 
pride and satisfaction of owning a car 
you want to keep, season after season 

No Willys'Kmght engine has ever been 
\nou>n to wear out 


Wi I I>a Knight Models 3 f>asi Roadster 5 / r7t 5 /wss Touring 195 7 Toiinng^oaT 5 
Coupe Sedan (Standard Jr4W De Luxe Imjo) 5 pass Sedan Jrftgy (L>e Luxe 7 fuss Sedan 

liyys allpncesf 0 b Toledo We reserve the righr to change /jrurci and spec i/ications unthout notice 


WlIXYS-OvERLAND, InC , TOLEDO, OhIO WlLLYsOvERLAND SaLES Co LtD , TORONTO, CaNADA 


THE DAY OF THE KNIGHT IS HERE 
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^Have Cut Their Costs 
Hftjr Per Cent" 

A Sterling Grinding Engineer vletu a pl*m In Michigan 
He reporU 

Atftft had thro* very dt^ieuit grindhtg Jaba tetrad 
to tti and on aoch oim ha*€ ^#en owe to cul lAefr 
coeili On 0 fw Job wa haira cut iham ^ caM 
Tht oparatoa an voar^jUig on a Uu ro/e and making 
eoetor manty 

Performance 1 There you have tt But thla le not unuaual It 
la aimply an incident in the day’a work — Incidente that are 
abundantly ilch In their aseurance to you that Sterling Grinding 
Bngineera can come into your plant and with Starling Wheala 
ehow you new economiea and bMter grinding 

Iterllog Orindtoi Bagtocan are practical men They know ertndlnf arom 
the fhop out TaOrlo one Invite him into your plant Let nlm eeleot the 
ftterUng Wheel thet he knowe will aive the beet mutt Let him teat 
neults wtli ehow you Juet ee they neve ehown doaena of othw plani 
and batter grinding tor ihle t« the goal of the Starling Oriwliag Bogi 
a toml fAe7 to hmna atfminad aomewAere aaary day 

The Cleveland Stone Company 

Clevelead New York Boeton 

Tha Starling Grinding Wbaal CoaepaLiiy DWieion 
Factory TUDn, Ohio Offlcee Ctevalaod, Ohio 


Let : 

Let him teat It The 
ite. more 
iglniHre- 


© 


STEBUHBABRASIVES 


AND STERL.INB QRINDINO MACHINES 
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The S0% Thrust Capacity 

Here to a unique feature of * Commercial' An 
oular Ball Brannge. Due to the exclueive three 
contact deaign theea bcanodi can luilain thruit 
loadi of 50% of tbeir radial ImU capacity 


The rcaultiDl adapCabtlily le of great importance 
Unexpected thruet loade and aireaeca have no 
harmful effect and the tame beanng may be uaed 
to carry vartoua combinationt of radial and thruU 
load! 


Although very Inexpeniive tho 
carefully made of material 


bearingi are 


H * kmvr }u$t U$u»d a Irmh im/armativa tovitor 
em ( tmmtrcial Anmafar Bali Btaringa 
tmat had cafiantitB and tkt mxm af tka 
vattauM fypri W$ tkali dt al*n*9d h 
ttmd hi$ kaakht h all iaamlrart 

The Schatz Manufacturing Go. 

230 Fairview Ave , Poughkeepato, New York 


Commercial 

ANNULAR BALL BBARtNOS 



SdentMc American INgeat 

(f /mffnued from page 
obtained by lowering Uie alUcon content, 
with coiifHMjueiit attendant machining dlf 
ficultiea. but ia <lue to the auperior and finer 
form nf the pearllte or carbide iu the prea- 
eiice of niikei — Iron J'rude /few 74 8. 2 pp. 

Permalloy has such remarkable mag* 
netic qualities that its ua« in the munufac- 
tnre of aubmarina cables will permit mca 
■ages to bo trunimltted at speeilfl many times 
that now obtainable, and that is uuly one 
of the many appUcatioug that this new alloy 
ia sure to find Permalloy is an alloy of 
nickel and iron charactoriaod by extremely 
high magitetic permeability at low magnet 
laliig foms its extraoi^inary 'maKhetlc 
permrability** moons the ease with which 
inugnotlr lines of force penetrate it and 
make of It au electro magnet. It ii far the 
must fumly magnetized and demagnetized of 
all metnls now known The purtlcnlar com 
poflition v^liirh ia beat in this regard contains 
about HO tier cent nickel and 20 per cent 
iron The mere mixture of the two metals 
if. houever not soffleieut to secure the high 
eat permeability A special beat treatment 
is also required When properly heat treated 
Its Initial permeability is more than thirty 
times that of soft iron Another interesting 
prots'rtT of nickel iron alloys of about this 
oompositJon is extreme sensitiveuesa of 
niAKiietic properties to mochonical strain 
Ho fur as has been determined, however it 
is <inly in connection with its magnetic prop 
orticH that permalloy is nnninah The X ruy 
study of those alloys reveals that their 
crystal structure is like that of nickel Perm 
ulloy run easily be cast in ingots reduect] 
to billets dmun into rmis and wire end 
roHeil to thin taiie To tht eUKinecr the dia 
cm fry of iitrmnlloy ulll tneuii the arcom 
pliMliineiit of roRiiltH lufftofore believetl Ira 
posKlblo hor the scientist the principal In 
tertat ui those high nickel Iron alloys muy 
ueli He ill the large response of tlieir mag 
nitir propirtiis lo simple external controls 
W itliont all( ration of comfiosltlon those 
propcrticH may bo niljnHte<) through extra 
onliniirv ranges by strains by ningnotiziition 
or bv heat treatment This iiltows a more 
ddinitc stutly of the wav m which tUtso 
fnetors are n luted to magnetic properties 
ihnn liuH lieon iHJssibk with materials 
hitherto mnilublL in which their effects arc 
(HiinpiiruiiM Iv small uud muv Is uswjriatetl 
with lomplicatw) and Irroxirsible changes 
lu otln r properties — Oon Min Jour 

Desulfurization of Coke by Steam, the 
aubjM r <if ( xjH ritnentui uork conducted by 
the III parlnitnt of tht Interior and the Par 
iHgiL liiNritiite of Tichliology at the ibtta- 
bur(,li hxpcriniuit Station of the Bureau 
of MiiiiH liuM <lmnonatrutp<l that the steam 
lUK pnmss effects a greater sulfur re 
iiioMil thsn IS ptmniblo with othir proc< wws 
Thfi ecoiioinie iinixirtnnce of the resnlts of 
thcHe exiMrlnitnts is that they point the way 
to future utiliration of ouormous rescrvia 
of high tiulfur cools not now suitable for 
coke making At the present time only low 
Bulfur coaJh are used for this purpose Hul 
fur in metallurgical coko giiea rise to many 
problems and difficulties in furnace 0 |>era 
tluiis 0\er UA per cent of sulfur is likely 
to protlu<*e an inferior grade of iron Sul 
fur will, in addition to causing trouble In 
the fiiniace make it difficult, if not Impos 
sible to nork the iron Any process for re 
moling this deleterious substance from the 
coke Is therefore of value to both the manu 
fatturer and consumer of coke, if the cost is 
not prohlbitiie In addition to solving one 
of the principal problems of the steel Indus 
try this removal would create a much 
greater coal supply from which the coke 
producer would draw hU law material Many 
of the coiils of Pennsylvania West Virginia 
and Kentucky are so high iu sulfur that 
their use for the manufacture of metalliirgt 
cal coke in prohibitive, without prelim In a ty 
treatment by tho present known means of 
coal cleaning principally coal washing 
which is not always an effective remedy 
Tllinois has tho greatest potential coal suxi- 
ply of any State in the Union with the poa 
sible exception of Wyoming, which is under 
luln by immense fields of low grade sub- 
bituminous coal Nearly all of this Illinois 
coal will make good coke, if not alone, when 
uRcd in proper mlxtnres with other coals , 
but In most eases the sulfur content to 
above the limit fixed by present standards. 
Many processes have been tried for th« re- 
moval of sulfur from coke. Indadtng steam, 
but most of tliom have not mst with any 
degree of success The investintors at the 
Bureau of Mines laboratories found that be- 
tween 10 and 10 per cent of the total solhir 


In the ooke Is removed by simple steaming 
at 750 degrees C With alternate vaeaniu 
and presture treatment the desol^rlsation is 
Increased to 20 to 20 per cent 
New Practice in Metallofrnpl^«^Two 
important developments iu motallographic 
analysis ha\e bmn announoed in recent 
months. One la conical or indirect iUoml 
nation of the specimen under examination 
and the other is the effect of very high power 
magni^cation Conical Uluminstlon, what 
over its merits, Is a unique development The 
rmmlts are a truly beautiful plotore of the 
structure of the steel Tbu cUef advantage 
is ability to bring oat depressions and ole 
vations In the crystal formaclon which are 
entirely ludlstlngnishable by direct illiiminat 
ing methods More details os to the forma 
tiun and orientation of crystals, their slip 
and deformation* and more light on grain 
boundarlva and the effects of certain heat 
treatment processea are among the likely re- 
sults As to high power, methods of polish 
ing and etching have been so twrfectod that, 
with the aid of certain apparatus and photo- 
graphic equipment, maffnlficationa up todOOO 
diameters ha\e be^ obtained Those have 
revealed beautiful cryatallUatioos which 
throw new light on problems in metal stync- 
tiire and the effect of various hot and cold 
working processes.— /ron Age, 113 

Steel Made Direct from Ore«-— A 

French patent was issued recently to L P 
Busset of Purls on hto method for making 
steel directly from Iron ore The proceaa 
consists in subjecting the ore, mixed with 
the amount of carbon uocoseary for its re- 
duction and with appropriate fluxea, to the 
action of a flamo obtained by the combustion 
of powUereil coal iu the quantity of heated 
ulr necessary to Insure combustion to carbon 
monoxide and a small amount of oarbop 
dioxide In such a way that in apite of the 
slight loss of metal due to the oxidising 
uetioii of the carbon dioxide (t)& instead of 
100 i>er cent reduction) there rnsults an 
economy due to the ilinduiitlon in the quan 
tity of powdered coni involvofl and the easier 
crushing of tile latter On the other hand, 
tho piHxlucUon of carbonic ucld which Is 
uc'c'oDipanicd by the libi ration of 14,550 
B t u per pf^innd. as coiiipiirod with 4450 
Iicr pound for carbon monoxide, represonts 
nn inipurtunt saving on fucL — iutomotiva 
Ind 

Mining 

The Greatest Progress In the tech- 
nique of tlic cvniiidc pruccNs wtia made in the 
npplicutiou nf tho sell known reaction by 
which chopper qnd oilvtr may b< precipitated 
from cyauide solutiuns by acidification The 
hydrocvanio ucid thus set free may be 
changed back into the form of ono of its 
nlknline salts by thr addition of au fdkali, 
or with a gn ntor degree of safety, may be 
withdrawn by thu nppHcnttnii of a vacuum 
and rc-dissolvcd in an alkaline imliition An 
applicotion of the first mctlirnl is described 
tlius by Harloy B right Neutral cyanide 
MolutloDB deprived of free cyaiddo were 
treutod with sulfuric ncjd The precipitate, 
cuprous cyanldo was allowed to settle and 
was filter^ after which thu solution was 
made alkaline again by lime and was re- 
turned to the circuit Incidentally. 80 per 
ont of the gold was preclpltuted with the 
copper — t*ng ond Min Joyr Fresj, 117 3. 

EHectrk Wire Safety Lampa. — Flame 
safety lamps have been available for over a 
hundred years but during the last ten yeara 
■ufe and practical electric lamps have been 
perfected Those have eliminated many of 
the flame safety lamps, and in s few niines 
have replaced open fiamo lamps. But there 
are still more than twice as many open 
lamps as electric lamps in the mines of the 
United Staton all of which the Bureau of 
Mines declares should b« discarded in favor 
of an approved type of electric lamp There 
are several Bleotirlc miners’ lamps which have 
been approved by the Bureau for safety and 
efficiency which give good light and which 
are easily maintained and carried Soma 
flame safety lamps will always be used, bat 
mostly for detecting gss , although they 
might be supplanted if some simple, rriiable, 
and riieap gas detector wore developed An 
open light and gas oonatltate a vldons haa- 
ard , while if there be coal dust present in 
the vicinity the couseqaences are mnltlpUed 
many times. An open light and Uacfc 
blasting powder also ounatitato an exfdoaloD 
haaard, vividly attested by several aarioaa 
disasters. Gas to released from the coal 
formation in numerous vaya — by small 
feeders or Mowers in the coal; by falls of 
roof, by driUtng Into or bUsting vaults* 
horsebadu, and day veina * from the lloQV^ 
(CoAtbiiHsi on page Ml) 
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The new Ford all nteel body cuid iveather proof cab mcmnt«i on (he Ford loorm dri4« 
chotsis at $490 fob Detroit, U the world^s loioett priced complete one ton tntLk* 

A Preference Based on Quality 


There is deep significance in the fact that 
78% of all trucks of one ton or less capacity 
m the United States are Fords 
This overwhelming preference for Ford haul- 
age units has its basis in the low cost of Ford 
transportation, the rugged construction of the 
truck Itself, and its unusual adaptability to 
every line of industry 

Mechanical excellence, simplicity of design 
cmd ample power are further factors that have 
contributed to the popularity of the Ford One- 
Ton Worm Drive Truck 


As a logical step in providing dependable 
transportation at the lowest possible cost, the 
Ford Motor Company is now producing an 
all-steel body and steel weather-proof cab 
mounted on the Ford Truck Chassis, selling 
at the remarkably low price of $490 

Merchants standardizing their delivery sys- 
tems on Ford One-Ton Trucks have available 
the facilities and assistance of over 33,000 
Authorized Ford Service Stations, conven- 
iently located to their business 


Detroit, Michigan 

See the Nearest Authorized Ford Dealer 


CAR.S • TRUCKS • TRACTORS 
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Transportation Ability 
Determines Value 

The high value which users place upon GMC trucks 
is based, not upon their initial cost — but upon their 
ability to deliver dependable, economical and endur- 
ing haulage 

And this value is further guaranteed by the knowl- 
edge that the hat price of a GMC truck is the actual 
cost of producing it, plus a fair profit — no more 

Likewise, GMC users have come to value their **used 
trucks” in the same way— by the actual transporta- 
tion left in them 

Consequently, resales to GMC users become transac- 
tions governed strictly by the actual menu of the 
new GMC, and of the old truck that is to be “traded ** 

Only upon such basis can sound, satisfying business 
for both buyer and seller be established 


General Motors Truck Company 

Division of Central Motore Corporation 


PONTIAC, MICHIGAN 


Distribution Centers at 


•^n’u 

B«lrifnor« 

* Brooklyn 
Boston 
Buffalo 
^uinont 

Charlotte 

*GUveUnd 

Qacinnati 


*I>«nTar 

Detroit 

Dayton 

£1^ 

Erl* 

Houston 

Kansas City 
*Los AnMelaa 
*LoulaviTla 
Lincoln 
London Eng 
*M«inphis 


*Mionea pulls 
*MJIwaukM 
Montreal Quebec 
New Orleans 
•Naw York 
Oahawe, Ont. 
*OaktanJ 
Omaha 
*PhJladelpbla 
Pittsburgh 
Portland 
Parkersburg 
*Fontlac 


*Dtr9ct Factory Branches 


Roch after 
Loula 

en Fraodaeo 
eattle 
pokaoe 
alt Take Cltr 

aglnew 

S n Antonio 
reveport 
Toronto Ont 
Vanrauver B. G. 


(^eriilMokM^ 



Scientific American Digest 

(f'onimudd from paye ^50) 
and in aomn placid may even loak into the 
worklnffB from n gaa ttell Nobody rnn noy 
that KUB uilt not b* oncoiintGrod, but it 
can he nuid tUnt ll may bo aooner or luUr 
1 lien fore u« u dnliiilto aufoty moiuiiiro the 
Bureau of Minog holds that the powibility 
of a RHs nltiuie is ever prueent in coul 
iniiipg, and that cloaeil lifchta abould be used 
In otb^r Mkords Ibu open hubt ia uae4f6* 
TuDKsten Stwl for Drills. — Th« Mtmng 
JoutnuL (Loudon) record* an attempt on 
the Hand to uae an extra hard ateel of high 
tuiigaten coutent fur drilUnjc rock A method 
hue boGu found of welding thu alloy to ordi 
nary drill atcil Tliu boat unlinary drill 
Ntcel dooN not drill more than 15 to 18 lua 
before it is blunted and loaca lU gauge, 
und huH to be resharpoued The apeoinl 
tungHfoii steel alloy coati 2 n OcL per lb , 
nguiuat 6V^d to 7d per lb for ordinary 
stout but it la claimetl it will drill 48 ina 
before nee<Uug re^HhurpenlnK It la propoaei) 
to ncld a short length of the high cost alloy 
to the ordinary stiel This huN been made 
pOHMible by the introdnctlon of the electrie 
butt w tiding machine With this machine 
the two stirfaeeH to be welded are brought 
logother in aiiih u way as to eornploto un 
ele4 tri< elreulL and in the intonab heat gen 
e rated ul the juiictitin of llio two ateols the 
nnuiHlU pritooiro in iipitUod and the weld 
IN ctiiiipli u itii thiN uinrUiuc nparl> a 
Wild p< r iiiiintti tan bi made nnd if theac 
uiIiIh will Nliititl up under th< ripeaud |R^r 
4 iinnIoii of the haininor drill blows in the drill 
hole tiu r« IN a iMiMNihliit) of a btg ndinme 
in ticlmiial prattiue In recent years tiu 
luiiiiiiil eoiiKiiiti]>tion of rnek-drd) has uvir 
agt d iJ'Hl.ODO und e\oii If we deduct the 
<•081 of iiistaUiiitv < loetrit wtlding furnrtcM.8 
till guilt of tiimoK «> handk half tlie weight 
of drill Htof I kirim rly used, ImiUi on the Hur 
fae< and iiiich rgrouad, and the roiluction of 
Hliurpoidng cliarMH will ht conaidtrable — 
< an Mtn hmi 

Rubber Uninga for Tube Mills — The 
liib< mill In MKid for briakiiig up on Onli 
iiarib thi> consist of a large tuht of mitul 
liiml with allo> at( cl in onh r that thu ubra 
hIuii of a ton of Iihini inoxini, and falling ore 
mil} 1 iiuNe tin hast pOHNibh uinuuiit of wear 
StniiiKt l> I lotuKh k hiiN lx I II iliwovered lliat 
ruhbir forms a \>etter lining for tube inilla 
thim Mte< I It hiHlM longf r than sttil Sayn 
( ouailmn Mimtin fu»r Mi tHlIiiri^iNts in 
South Africa liii\< not bti n alow to take up 
tin III w idta Tin original < xi>eri)ni ntn at 
( ohalr Ontario Niiinulateil immitdiatL uition 
III Uiind prill ti<H luiniui of tin iturd nbrasivi 
on are uaed in tht inills in plan of tin. 
Nt< < 1 halls or rouniJi d p< bbh n ust d in < alia 
diuii milW Thim lumiw are of eimrse nh^,u 
lai with Mharp <<lLeR an<l are txtremclv 
lough '1 III iirst -iti p waH to plan hloekR 
of rubhi r lutwnii ihi atnl liui m From 
thiN It wii« ditirndind that Mileani/o<l rub 
1 m r d<H« not w<nr as well iin soft raw mb 
her Lxpcnini nts wuii tht latt* r are still 
pniccciling and tlmngli it is too early to 
<'oiulmle dfhnuely that tin soft nibbt r w iU 
npinrt Kt<il f iimomtcidlv u ta admittod 
that NO far un tin rxperinieiitM have M*n( 
th< V an iliHtinetlv rnenurakitig Flrwr cost 
of the mill IN very ininh hiLiier wlan hnrsi 
with rublM r but ngninst thiN nddi d coat is 
(he longer life of the rubber efltimutod as ut 
leuNt tlin < tim<s that of hUcI and oth< r a<l 
viinlagts Nin h as intrLMistd grinding mpm ity 
and lower powir coimuinptnm In ('aiiadian 
prneiiit a saving lu ixmer of jMjr rent 
has txfU rKtjrdtd tin ruhhi r liaiiig being 
onlv ahdut om lighth tlir wi Ight of one of 
HtMl 

4 New Pruspectiag Method^i — A novel 

<levi lot»na lit (aiiipuiLn by whieh cxkasivc 
proKpi (Ming is being done with ruck Urill* 
and Hdtional drill atocl from drifts cn>Ns 
ciita, ralNe* and nIoirb hua biLO inaii{,urMtut 
bv n 1 tab mining company The new method 
IN ]>ro\lng highly satisfactory as to costs 
niul time r<s]iiirod to obtaiu n given amount 
of information Ab the gUverlead ores of 
this mine occur in rutlmr irregular bodies 
fonml ill three favorable limestone forma 
tluns, pronpectliig and development are of 
first importance That marked ecorfomles 
enn be mmle and rnii^ ore locoteil by the 
new method has been proved and Its use 
being cxpondeil rapidly The progress made 
in ilov eloping the equipment useil is interest 
ing In 1010 a 40 ft horitontal hole was 
driven from the top of a rol« to connect 
with and drain the East shaft of a Bntte 
mine The raise being rather small, 2ft 
settlons of rod made from 1% In pipe were 
used, one piece being welded to u regular 
drill shank, tbs remotning sections baring 


Chuiified AdTertuements 

The Market Place for the Small 
Advertuer 

Rate for sdviirUalns In this section 1C 
cents per word for eseh Insertion psysbie 
in advance Uinlmun) epaec aoecptahl* 
20 words Rate card giving diceounU for 
number of Intertlona sent on rsaape^ Ad 
verlJtfnnenta for insertion In lb* July Issue 
shuidd be In our onlM by May 20 


FOR ADvnmans ___ 

I wnilE BOOKUCTS foldsre, lettars ecMpIst* 
follow up tor raanufaouirera, maii-^rder dcaier*. 
Long expiNrlenoe Write lor prioea* L, Taylor 
Box B 44 hi^puri. Ill 


ADVERTISE In 24 Big Sunday Newspapers,, 24 
words #16 Heipfat Uulde Jistuig lOOu pidiuca- 
ikms 4c stamps Wade Advsrtulng Butiiuore 
Bldg ChlcsKo 


ACOrra WANTED 

MAKE MONEY silvering mirrors, all klnda 
plating knives, spoons, auto hsaiLlgtata, Ouitlu 
lomlslied. Interoational Laboratorive, SOfl Ilfth 
Ave Dept RA, New York, 


NEW AUTO ACCESSORY 
tails |1,6U tree Sample 
loi-d LonnecUcuL 


Coeta • oe«ta. Re* 
Box 4S4 Hart* 


160-1200 A WEEK Genuine Cold Letters for 
store windows, LaBlly applied {>rM Samples. 
IJberal offer to general agents Metallic Letter 
t/O 440A, North Clark. Cbicngo 


DIG MONET and fast Bales . every owner buys 
tlals for his auto You charge ft ml. 


gokl Initials for 

make |1 44 10 orders dkil; 

intormnilon free World 
ai Ni^wark N J 


iv eiuy Samples and 
Monogram Cu Utoii 


TELI THE WORLD WITH SIGNS Our gen* 
nine gold window sign letters ar<> an exccflent 
tnon«y*mak(nic proposition (or handy man Blann 
Sign System BeLhune Ava,, Detroit Mich 


OWN Ml 


A BUSINESS OF YOim 
ling Glnsa Name and Number PUtefl 
CheckerlHMirds Signs £ Palmer 


Wooater O 


AMERICAN MADE METAL TOYS AND 
NOViXTlLD 


MANUIACTUUEKS on large scale and horae- 
workem wanted tu manufiterure metal toys and 
novel! ii« Barking iJogs. Wag Tall Pupa, Wild 
Animals, AuUmiobilea Indians Bird y/nlstl 


istles. 

Statues of I iberiy Miniature Capitols lathing 
( Irl Souvenirs antf others Unlimited puBaibllltIcB 
Guaranteed rusting forms romplete outfit fur 
nished manufacturem from $5 60 up No expen 
enre or tools necastutry Thouundi made complete 
per hour 1924 business starU now We tniv 
goods all yrar and pay high prices for flnUhei] 
goods (.ash on delivery Conlrari order* Placed 
with manufaeiurers special casting forms made 
to order raining and information free Corre- 
MM>ndence malted only If you mean hustnesa Metal 
Cast Products Co 1696 Boston Road New York 


AUTOMOBILEg 

AUTOMOniLG owners gamgemen mechanics 
send for free copy America s popular motor maga 
rine Contains helpful money saving articles on 
repairing overhauling, ignition carburetors bat- 
teries etc Automobile Digest. 542 Duller Bldg 
Clmtntiati 


BUSINESS OTPOBTU NITY 

ITALY A lU'Bl rale lullan blrm which has re- 
cently erected a very fine and large atore-bouaa Iti 
the beat point in Home wlabes to enter Into J^si 
ncMi connection with an intporiant Amerlean Com 
pany willing to thrown lu prnUurts on lb* Italian 
market Best irlorences cun be furnished Ad 
di'ces LetKwiaion* Saivadorl Roms Itaiy 


YOU LAN have a husloees profeeslon of your 
own und curn big inoome In Bervlce f*ua. A new 
system of l<iOL correction , reudliy learned by any 
unc at home In a few weeks Easy terms lor train 
Ing oponinga everywhere wllh all the trada you 
can attend to No capitul required or goods U> 
buy no agen<v or soliciting Addreaa Htephenson 
Laboratory 29 Back Bay Boston Mass. 


^EMiarmv 


YOUR CHEMK AL problem sulvcd t 

' tilled for five t>OL‘ ‘ 


irking 
Wri 


process furnished for FIVE IKilXABS Write 
me W Stedman Richards, Conguttlug Cbemisi 
Boy 2102 Hoston Masa 


FOB SALE 


r mochankally In good o 
■ entire lot Write lor 




_ prices, etc 

llg Electjie VentllatlnB Company 2850 N 
Avenue Chicago ifUnola 


IMPROVED MADE TOYS 


WANTED Hanul 
manufacture Metal ^ 
ful opportunite Mill 
Birda. Wild Anln^la, 
Rooster 
of litei 

J ,nd 50 



id Houaeworken to 
loYeltles. Wwder- 
In VW*U ng 
IPS Crowing 

fr** ^ 

king 

jtflt, at 

^or'flnXiheJjgog^ 

Co 


wyrmuenow 
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CUMiB*d A i rtct b uanto— Cirfii 


rpaiNVBNrou 


» prmfltlMl «Mt 



vm , 

ihuM W 
;vurKtaM 
{ mrtis^ 


t(bu tato eQfnnwr^I 
t9 xmrchftMn, maklnii 
* tuU. 


BMdw drawuifi «LMrim*nU or tuts 
. tfflcMooiri MBiw and «mbU Hutpnient 





SPBCI^S^ 



LANQtlAOBS 


WORLD-] 

LanfUAf 

A 

JupUlOM^J- 
rnmn^n. ^Rh 
t(on T^Wa. 



RSn<SL' 


8TSTEH l^iterker to All 
^.ra. 1194 wKn Un«uaR«i Bo- 
ui« OMtonwa Danish Dutch 
, OaimM^ Huncnnan Ital^ 
PjuUapl. Poluhi PortuMuew Ku 
SpanUrr Swaolah PrtmouncU 
aacn laniraafa Diotlonarl^a. 
». A/roaemtUo Amcrln 

Slbarie. Blnlndlc Lan 
,ny 8 Woat 40 th Straet 


ITTEKAKY ASSISTANCE 

SPEAKERS Lacturer*. Wrilora — Wa nrepara 
flPMvhc* lacturaa, eaaa)^ ap«lat art^l^ 

H^olariy aerylce Autbora Rcaeareh Bureau 600 
FifUi Av« , Naw York 

MAIL ORwdt TOSINRU 


ISO WKKK avanliiMM, I mad* Iti mall ord«r 
buMneca. BMUat for stamp tstla how SynpM 
and aftlclss worth 13 


Alieii 


MANVPACTUaUS 




MI0CELLANWHJ9 


KNGlKEKRfi AND DESIQNRBS. small and frlo- 
tlon ^ boiu^g for wirlsht and ^rust . acrur* 

Enalnaer BIO Colui^la koimI, N W Wasninirton 


Enaln< 
D G 




SELL TUTOLAS BATTERY TRAYS for u» 
undsr Radio Bat^lw lavss Carpaia and Ru«». 
Ide^ for USB In Rtfnirerators, many otiw hou^ 
hold uBoa. IVrits Roasall B Cressman Dapt. A. 
zoo Fifth Avs Now T<«k City 


GENUTNl fadtan-mado , ***•«*i^^^ 


PaOtOSKAPHEBS 


THAT nCTTLKB IT 0«t rpar •*>"}■ 


tonla. Ohio. 


^ PHOTOOIAPHS without Aims or platws Won 
depfnjly arUatle. Nothing to ,»"** 

tnatnHjUont. thli^ cants. Will Wilkin- 


POSTAOB VTAMPS 


24 Vj 
of eooc 

txj U' 




Lift 

[tamp 


■AUMMEW 


'^Mitad 9X oftoa., ^a Oaarte plan Is sweeping 
iho oooffo^rttt V giving n^w ^ your 

'oa* M4v7asi&gicm Bhrd ChfeagD. 


qgurka* 


SELL OOj^ Df CARLOAD LOTS Side or 
mala Ibia, fiqiaHim ua a soss Mn r Bam week t 




line I 

“L*' 


maaii- 

_a 


WAaW|CEAfl»WAK rurroR 


plpd throadg on botb endA The neregsary 1 
aleeves were provided for coupllns the roila 
together ua In ordinary pipe fitting, with tho 
exeeption that the threada were cut to permit 
the pipe meeting end to end Bit ends were 
threaded lu fit tho oleevea The hole was 
driUe<l in altennl Butte granite and the shaft ! 
drained. The Anaconda (Topper Mining Co I 
de\ eloped the metliod sDll further and drilled 
holes to a depth of OO ft. throngh altered 
granite and gob During the latter part of 
1023 the campaign of deep hole proapecting 
referred to was entered uptm and carried out 
Vs already stated, the results of this cam 
paign have been satisfactory and tho use of 
the metliod is being rapidly expanded Nor 
mally, 12 miles of development work Is done 
annuity in the C hlef CTouaoUdated mine, 
and, as this oonsUla largely of (.roas-cuCa, 
much of this work cun be done by drill holes 
at a pronoiiuced saving The present equip 
nient conforms closely Co that used In aCuud 
ard mine practice and consists of a rock 
(InU, 8 in single screw columns anus and 
saddle, 1 in air hose, % in w uter hose, drill 
bits, threaded drill rods, sleeves and water 
connection swivel — hng and Min Jour 
Prt99t 117 9 2 pp , ill 

Railwi^s 

LocomotiTCs with flexible Wheelbaae 

on the (larrntt ayaltm are bt-ing inlrodurod 
to a considerable extent in Afrka uitd India 
fur narrow gage linos having heavy grades 
and numerous sharp curves The largest of 
these onglnea is a 97 ton locomotive of tho 
2 3 (H> 8 2 < Inss, built in IiiUgland recently 
fur the meter gage linos of the Burma Boil 
way and il is the first cni,ino of its type 
to have eight coupled groups of wheels. In 
other tyiiOM of ficxihio locomotives the main 
fraiiio cxtinds the full hngth of the loco 
motives and is supportod on one fixml and 
one swiveling group of wheels ns in the 
Mallet engine or on two swiveling groups 
as in the Fairlio engine The (Itirmtt tn 
gin« however has the hoilitr (arned on a 
stool dock slung between two trucks with 
pivot BupiMirts on tho near ends of the trucks 
and the cylindi rs plnctnl ut tho outt r ends 
Additional adhesion weight is givm by tanks 
and ctvnl bunk* rs on the tracks In tho tii 
gine for tho Burma Itailway the triuk biur 
Inga are siiucod 32 ft 9 In ctnbr to center 
and the total Ungth Is about 70 ft 3’be 
two end driving axles and the two groupa 
of eight 39 in driving wheels can adjust 
thcniBolvLS indepoudontly on curves and tiu 
ingino is dosigneil to traverse curves of 2{W 
ft radiuA On one truck la n 1500 gal tank 
and ou tho otlicr is ii (KH) gal tank and a 
n ton coal bunker Thi weight averages 
10 tons on each driving axle uud 0% tons 
on cuth of tho two end axles — Eng A^cir# 
Record 

Americanisms German Railway Kqnip 
ment — Bulk freljcht traffic is an impor- 
tant source of nvenuo on any rnllnuid and 
decidedly so in (jicrmnny Due of the now 
objectives of the railway adinlnlslrntlnii is 
to develop the motliods of handling I his Hass 
of iruffic to the higbcHt oflici* ncy, iiml in 
line with this policy they have gone so fiir 
as to contemplate the pmctlcnl re orgnnirn 
tion of the system of handling the eomniodi 
tics. They are following in this resiMct 
certain principles wld< h w«rc establish! il 
long ago In American railway practice Dm 
to a combination of conditions the rjermnn 
railways are putting into service exporl 
montolly certain new types of freight cur 
oqoipuient which nro a (locidod advance both 
as to size and weight and as to ImpnjvjMl 
design over anything which has been in 
use heretofore Tlie typos are of 50 tons] 
capacity, one fur bulk freight service ami 
tho other a flat bottom car for general ser 
vice With the Introduction of the new 
rolling oquipmont. the rallronds are also nd 
vanring tho standards as to trnek and road 
bod A heavier rail weighing 40 8 kg I 
meter and designed to withstand a wheel 
pre^ssure of 12 5 tons is being Jald on the 
trunk lineA Bndges are being reinforced 
or rebuilt for 25 tons axle load and eight 
ton motor longitudinal load, so that a few 
years hence, those heavier standards will 
prevail on nil the main lines In handling 
bulk commodities, the feuturo of automatic 
unloading presents such obvious eoonomieB 
that Its Importance con scarcely bo over 
estimated Tills idea of rapid unloading i* 
applied in the new designs of cars to tte 
handling of commodities such as coaL ooke 
sand, gravel, etc This improvemexit in (3or- 
man railroad equipment is just anothir in 
dicatkwi of Germany's titanic efforts to gain 
world mastery In commercial life It is ^ 
counterpart of the expansion of Q«rman tn 
dnstriea stnes the war iBattwag Rev., 74 36, 
2 pp., ilL 


FACTS ABOUr A FAMOUS FAMILY 



375,000 tons of steel 

Many people supp)osc that all steels 
are ah ke But funeral Motors met- 
allurgists speafy 45 different analy' 
ses of steel for uses as varied as the 
sturdy frame of a five-ton truck and 
the delicate needle-valve of a car- 
buretor 

Altogether, the companies which 
are members of the General Motors 
family use more than 375,000 tons 
of steel a year, equal, approximate- 
ly, to 8,300 freight car loads 

So large a purchase insures both 
quality and economy, and makes 
CJeneral Motors an important factor 
in the lives of many thousand 
families who depend upon the 
prospenty of the steej and allied 
industnes 


GENERAL MOTORS 

BuICK C. 1)11 lac CuhVROIl-r O^KL^NI) 

Ou)SMOBiLt GMC Trucks 

General Motori can, tnicki and Delco-Light producti may hr purckatrd on tbf 
GA/^C Payment Plan. Imurance lervicc m fiimiihcd by General Exchange Orporatioa. 
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“It’s HARD yet it’s Easy:’ 



Hard Maple 
is easy to get, 
easy to pay 
for, and hard 
to equal. 
For 156 dis- 
tinct spec- 
ialized uses 
it is the 
Standard 
Wood in 
Ameri- 
can In- 
dustry. 


The 156 kinds of use where HARD 
MAPLE is a ‘‘rnust*^ (if quality is 
an object) are listed and explained 
in the 60 pages of the new HARD 
MAPLE Book. Also there are 10 
tables of official statistics, showing 
the comparative strength of all 
American hardwoods, as to com- 
pression, shearing, tension, etc., also 
beam-tests, impact-bending, etc. 

The book is a revelation of the 
HARD MAPLE FACTS of today 
in the American manufacturing 
world, and is a thought-stimulator 
as well as an invaluable quick refers 
ence work* 

Kindly use letterhead in writing 
for your copy. 

The Northern Hard Maple Manufacturers 

311 F.R A. Building, Oshkoth^Witcoiuiin, or 
311 Cummcr'Digginft Building, Cadillac, Michigan 


“This is Station — — ^ 

(Donlinuad frqm pa^e SS8) 
short wavo traiuimiwdon cumlng in to fill 
the role of the ideal link between ''pickup'* 
microphone uud broadcasting station, A 
abort wave transmitter located at the very 
scone of the radio feature, can now bo 
employ td to pick vip the Rounds und traus 
mit them through space at an Inaudible fire 
Quency so fur as rt^celviug sots are con 
cenicd to the nearest broa^astlng station 
where the feature is received, amplified and 
re broad(.aHted on atandartl wave lengths for 
the radio iiudknce and furthermore if tbis 
station is a primary broadcasting station, 
the feature is put on the air at an inaudible 
or repeating frequency which will have high 
power to obtain distant transmission This 
latter wa^o will bo picked up by a chain 
of repeating stations of the same nature as 
the Nebraska repeating station of today 

There are a good many possible paths in 
the other for these repeating waves, so we 
are assured by radio engineers , and with 
a sufllciont number of pro|>«rly locateil high 
power repeating stutlous an indefinite num 
ber of progrums will be made available for 
the secondary broadcasting stations of low 
power which will repent and broadcast at 
a frequency or wave length audible with the 
usual receiving sets 

The Question of Dollars and Cents 

Aside from the solution of several of our 
present technical troubles the short wave 
repenting scheme lends to solve the economic 
phase of bruadcnstiiig Luug has it been 
predicted that at some futuro time many 
of the iiidepi ndont bruadcasters are bound 
to give up broadcasting in that there are 
no tangible n turns for their efforts and the 
oxp4.iiH(s of broadcasting arc steadily mount 
ing liigbir and highLr Then too it seems 
but a nuitter of tinit when our radio enter 
taiutrs who now give tlitir services so 
wilhnglv for whatever publicity there may 
be in broadcasting their ifforts will demand 
reraunerntion for their services 

Please note how this economic phase is 
mot by the short wave trunsmission from 
tlie primary broadcasting station and the 
repeating stations Rrnttere<l throughout the 
country J he primary station located in the 
metropfdls is in a jiosition to get the finest 
tab nt of the land IE the urtistN must be 
paid, tin n tht txpeiises can bo distributed 
among all the repenting stutiuus over a wide 
txpunsi of the itmtitry Dven at the present 
time the Amencnn Telephone A Telegraph 
Company has such n plan in actual oi>er 
ution Instead of short wove transmission 
this company, with its sphndid network of 
tcicphoiio wires makes use of telephone links 
to tlo up the muster studio with tJie re broad 
rusting stations In Washington the tele 
phone company maintains a sijcoial re- 
brondcasting station ^\CAP whlth handles 
the sanie programs ns the WHAF station in 
New York City Then, too tlit WDAF 
programs are sent by wire to certain stations 
In New Hu gland which ro-broadcast to their 
local audiences Wlintever expense muv bo 
rimnected with the st^uring of the programs 
can certainly bo upportioncil among the va 
rious broadcasting stations in such an ar 
rangeuient thereby tending to solve the 
great economic question of broadcasting 

And at the Receiving End 

While tho bruadcuatera are working on 
the problem of moving the programs op 
nearer to the listonerfl in, radio engineers 
are at work on better and atlll better roeelv 
ing sets For kt us admit, many of na' 
like radio fishing best of all — this biuinMu 
of seeing how many ntations we can pick up 
in OIK ev< ning, and how far The author 
cannot help but indulge In a little remlnia 
cencing at this point. HU thoughts go 

back to ihose winter days in 190ft when he 
was working a crude two-slide tuning coU 
and a crystal detector while trying to pick 
up tho dot and-dash message from Fort Wood 
which was to toll us how we were coming 
through with our radio telephone transmis- 
sion The author fuaaed and fussed but 
without Success Everything but the desired 
station could be lieanl In the head-phooes , 
Indeed, even a passing battleahlp had jnst 
called OR up with the short but sweet mes- 
sage “For Petes take chango the tnnel" 
The operator aboard the battleship was re- 
ferring to our Anvil Cborus, which had Just 
been played for the fifty first time At any 
rate we finally resorted to the Postal Tele- 
graph wires In the nearby sl^reporting 
tower then In use at Sandy Hook, as a 
quick Rud reliable meins of hearing from 
our collaborators but eighteen mfles away 
Fifteen years latar the antbor sHs bsfm I 


a neat cabinet vrlth two almpla dials on 
which are marked the call letters of varions 
stations, both Ipoal and long-dlstaaee. The 
author gUnoes at bis watch , it la, two 
o'clock. Then he looks through the radio 
program oolumns of the newspaper — it 
makes no dlfforonce what newspaper, for all 
utiwspapers must carry the broadoast pro 
grams of the day 

There is a program In Philadelphia at 
two o'clock. There is another program in 
Providence Still another is on the air 
from ricveland One New York station ib 
working at this hour Very well The two 
handles are turned until the dial pointer 
indicates tho New York station Instantly 
a violin solo comes out of the flared horn 
of the load speaker, standing alongside thi^ 
long cabinet The two bandhw are odjneted 
for the Philadelphia station, and out comes 
the voice of a well intentlonad lady apeakinfc 
on some subject or other which has little 
appeal to masculine tastes. Once more the 
hsndles are adjusted until the indloatom 
point to the Providence station Instantly 
the strains of an orchestra oome drifting out 
of the horn with plenty of volnme to fill 
tho room, yet soft and sweet and moat life 
like We linger a while, because tbis fea 
ture suits our particular tastes. What a 
boon, this bufdness of being able to choke off 
undesirable programs and to select desirable 
ones t Finally, we set tho dials again, this 
time for Cleveland, only to hear a fair 
pianist at work 

That evening we are going to visit friends 
— friends who have no radio — odd people 
these, but perhaps they are not to blame 
for their sole conception of radio is the 
squawking loud speaker In front of some 
cut throat radio shop We take the radio 
recciitr with us, together with the loinl 
speaker That evening our radio receiver is 
placed on the living room table in the home 
of our friends Wc turn the knobs and 
bring in the President’s speech from tiip 
banquet table several hundrod miles away 
We dance to the music of s Chicago orchej 
tra We tune in twenty nine separate sta 
tlons in two hours' time And we sell the 
idea of radio to our friends before the eve 
ning is over 


Tlie act in Question Is entirely self-con 
taJned There is no antenna connection 
No ground wire Is necessary Inside the 
set is a omoJl oblong frame with a dosen 
turns or so of wire, known us the loop 
which serves to intercipt the radio waves 
That little loop takes the place of tho ele 
voted wire measuring 100 feet or more lu 
length, hentofore required for radio recep 
tinn Furlluirmore thia sot contains a few 
dry cells to oiiernto tho six vacuum tubes 
The only external eonDi*ction is that running 
to the loud speaker And even when the'set 
1 h bting curried about, in the automoblU 
street car, ennoe — anywhere, the radio wuvls 
from stations several hundred miles away 
can be Intercepted and reproduced good and 
loud 

Of course this particular typo of set is 
admittedly, the 1024 model Rolla Royce of 
receiving sots It la known as the Arm 
strong super heterodyne having been devel 
oped back in the World War days by Major 
Armstrong — that same young man who was 
working on the crude vacuum tube circuits 
during his college days in 1913, The auper 
heterodyne takes the weak energy inter 
Copted by the small loop, plays It off against 
a locally generated wave, and the resultant 
wav e is passed through radio frequency 
ampllflcra at high wave lengths, bemuse tht 
so-called untuned radio- frequency amplificn 
tlon is most efficient at high wave lengths, and 
onto the detector This arrangement makes 
for the utmost efficiency with simplicity 

The advent of spedal filament vacuum 
tabes with a consumption of one-quarter am 
pero in some cases, and even os low as six 
hundredths of an ampere in others, hH« 
made It possible to multiply the numitor of 
tubes la individual receivers. Ctonsequently 
radio engineers have been able to develoii 
new receivers In which four, five and nh 
tubes are employed Whereas the reqelvinij 
sots first employed In ra^o broadcostinti 
work Intercepted the radio energy and 
brou^t It directly to the detector tube 
wblob In turn delivered an audlo-frequene} 
energy to one or two audlo-frequeney amph 
fylng tubes to be amplifled for very lo«‘l 
himphone or even loud-speaker leoeption 
the present doy receivers Intercept the saw*' 
amount ot radio energy but pass It throngh 
one or two staffsa of what is knowp as radio 
frequency amptlflcatlan. bafbra turning it 

(OonMfMifd CIS pagp 
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Lead makes it safe to telephone 
even when the lightnings play 



P LAIN gray lead seems a stupid, 
lumpmh metal \ et when thunder 
crashes and Iiglitning flashes 
arouiidyoiirhouse,thatsairie lead enables 
you to use your telephone m ithout danger 
of electroeutiou Even if n holt of light 
ning strikes tlie wires while vou are talk- 
ing load protects you from harm 

Lead is the principal part of the fuse 
which IS ased in the modern telephone 
system as u protection against unusually 
heu'iy clettnc currents When a hglit- 
niug bolt reaches tlic fuse, it melts the 
lead of the fuse Ihis stops the current 
and prevents it from reaching your in- 
strument 

There are alxnit 70 000,000 fuses in 
telephone sjslorns in the country, and 
lead IS in them all More than S7,(KMt 
pounds of lend an used every ^ear in 
rencw'iiig burneil-out fuses 

A serofidary protection 

Every telephone line has, in addition to a 
fuse, a device called a protet tor Small 
particles of lead in the se jirotcctors, w hic h 
are both in the exchange and your end 
of the Itleplione line, melt w he ii lightning 
stnkes the line and break the line over 
which the current is traveling toward 
you Ihe amount of lead used m this 
way IS about 1 ,000,000 })ounds Renewals 
require the use of about 700,000 pounds 
more every year 

II mo had help^ you phone 
Ijcad in fuses is only one of many uses 
to which this metal is put in the tele- 
phone system Every time you telephone 
you summon the help of lead In the 
telephone instrumiiit and box is an 
average of 5 1 soldered oounections Lead 
IS in all of them Exchanges m the 
United States and telephone lines run- 
ning out of them have billions of soldered 
connections, with about StiSi, 000,000 
{X)unda of lead m them Changes in con- 


nections require the use of about 
70,000,000 more pounds of lead every 
ytar 

Sheaths of lead 

Millions of fKxinds of lead are iiec-essaiy 
to provide snug coverings for telephone 
caliles One compuny us« s in a year 
more tiinn '> I 000,000 pounds, to cover 
S'5,300,000 Ua of cable Today tliere 
arc in this country about S'i.OtK) miles 
of telephone telegraph, rmho and elec- 




tric light ( rble covered with lead — 
3^7,300,000 pounds of it Vloug this 
(able are more than 6,000 tHMl |>ouiids of 
lead for coniuetingand scaling tiie ends 
of < ihlc to keep out moisture and for 
terminal boxes 

IT here yon see lead mo 'ft 

I N telephone systems, you do not see 
it or IX ah/t the imporbint work lead 
IS doing Rut in paint, lead in the form 
of whitt -lead the basic lead earl>onate 
and red-lead, a lead oxide, is knowu 
the world over And after all il is this 
iLse of lead that is most universal 
For gtnerations painters have used 
white-lead on hik li surfaces as wood and 
red -lead on metal as standard protection 


against the assaults of the weather Rot 
cannot d< slroy the house whose surfaces 
are eovircd with pure wliiie-Ieud and 
pure linseed nil Rust cannot attack the 
iron and steel tlint are thoroughly pro- 
lei ted with red-lead 

Propert y ow m rs w ho jealously protect 

their moia^v invest- — , 

incuts know from C 
experience that 

wlnti lead givts the surest protection 
for the surfurts of their houses Ihcse 
owners huve learned the truth of the 
words, ^ave the surfaex. and you save 
all * IIkv realize now Umt the cost of 
giK>d paint IS sfHondary to protection of 
llic covered surface 

Producers of lead prod net a 
Dutch htyy vintfdead is the name of the 
pure while-Ieid made and sold by 
National Liud ( oinpany On everv keg 
of Dutch Boy white-lead is rcprodiir‘e<i 
Ihi pi( tun of the Diitdi Boy Painter 
show n 1 h low ^J'his tradt -in irk gu iran- 
tees a product of the high< ''I quality 

Dutch Boy products also include red- 
lead linseed oil, flatting oil, babbitt 
metals, and solder 

National Ix'nd Conqiany also makers 
lead jirodiK ts for prat ticullv every pur- 
poselowhithlcadcaubt pul marl indus- 
try nnddnily life tf vou want information 
regirding any p.irtu ulnr use of lead 
write to us 

If vouwisli to rca<l fiirlhc r ilIm)iiI this 
woiidc r metal wc can tell y on of a num- 
ber of interesting books on the subject 
The latest and probably ^ 

the most c omplete shmy % ' 

of lead and its iiianv uses , ; 

IS ‘ Lc id the l'rs(ioMs ^ 

Metal, ’ published by the 

( < ntiirv Comiiinv New 

\ork If you are unable to 

get il it your bookstore, ' ^ 

writ* us or the pubhshers ^ 1 IP 


NATIONAL LEAD ('OMPANY 

Nrw Yurk lH Borton ISl s( Tluffulo Ilfl Oak si 

ehi(-ajn> POO Wr l IHlli St tin innali 669 Im-nun Avr Cleveland 
8W Writ Siiixn r Vve fit inx 7W (I«dtnnt st S*n 486 

LUfnrnitt st illslmrirli Nall iijiI I-taH Ik Oil (t of Hu 916 kourth 
Avr 1 hitwIrljthiA J^a T Lrwu li HroA. Co 487 CYtritput Si. 
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OPPORTUNITIES IN RUBBER No. I 


An Acid-Resisting 
Material 

Are you acquainted with the verwatility of rubber 
at a material for mechanical uses? Do you know— 
That rubber it the mowt practicable acid 
rcsiidng material? 

That muriatic acid tanks lined with rubber 
have been known to continue in service for 
over 20 years? 

That the most successful portable railroad 
tanks for muriatic acid are lined with rubber? 
The B* F* Goodrich Rubber Company has led 
the way in applying rubber to this use It is an 
example of only one of many ways it may be 
adapt^ to your problems* 

We offer the cooperation of our Research 
Department to develop ideas for new applications. 


the a F. GOODRICH RUBBER CO.. Altwm. Ohio 

K8TABL18HED 1870 

Goodrich 

cMechanical 

Goods 

fM the Long Rmn^ 


Radio Notes 

The Inrlsible Unid-Speaker.— Along 

with the teudonejr to place all radio equlp- 
mont in a fine cabinet so as to find a placa 
fur it in the livias room, there is a tendency 
to place the loud sponkcr In a cabluit. Bev 
trai uf the pnsent offerings uro In the form 
of attractive cabinets, pro\idod with a scroll 
and screen front. Just as In the case of 
the inmiem phonograph it seems almost cer 
tain that the awkward loud speaker horn 
must evontuully disappear into a cabinet 

Radio Frequency in n Handy Packars. 

— Tin. re bus lately appeare<l on the market 
a vtirio trtiiiefortner which simplifies the 
problem uf radio^frequency amplification 
Instead of having a transformer with fixed 
wimlingSi this varlo>transformer has an ad 
Justmeiit which tuncR it aecnrutely for all 
wave-lengths between and OOO meters 
Perfect shielding and p!g tail connections 
assure dear tones. Furthermore, the am 
plificatloii is uniformly maintaineil through 
out tliL broadcasting range ^rhls vario 
transfurtner Is put out as a separate instru 
monti nrd bIho in conjunction with u socket 
and rh<M)stat. all uioiintcd ou u neat bust 
Keep Matches Away from the Charg- 
ing Battery! — It la not generally known, 
uufortiinutoly, that a storage battery on 
charge ta gi\ing off hydrogen gas, and that 
this gaa when mixeil with the oxygen of 
the air forms an explosive Fur this reason 
one Hhoiild kce]) one s face and lighted 
inatduH away from the vent of a battery 
while It IB on charge The small vent of the 
battery is siifheii nt to permit the escape 
of the h>drogtn gas. under normal cunditlous. 
Ill tht prisoniH? of a fluun howivor the 
liydrogMi gas mixed with oxygon may Ignite 
and tile battery may very well be blown to 
pieces Olio should use an electric flashlight 
In looking into the (.barging buttery to see 
the livil of the olectrolylo in each cell 

What Resistance for the Rheoatat?— 
Qne of Ui(* several questiouB whidi arise in 
the couatructlun of u hunio made receiver is 
the rosistauco of the rheostat. Ihore are 
three gi neral clusaea of rheostats, so fur ns 
resistance rating is concerned Hence it 
becomes neccssury to classify the tiibcn in 
three groiipK in selecting the pro|Kr rheo- 
stat A rheoHtut of 6 ohms is uectHnary for 
tubes of 5 volt rating A ^ ohm rheoatiit 
is used for tlie tubes of 3 volt rating A 
3(hohm rheostut is iiserl for the 3 V(i volt 
tubes As for the cprbon rheostats, they 
may be used with nny type of tube since 
they have a range of remstauev from siro 
to dO ohms or more thus covering the com 
pleto range of resistances 

Regeneration and Radio Frequency. — 

While it Is true tlmt the regcneralivo circuit 
Is making way for iho radio frequency cir 
cnits, the fact remains that the old regeuer 
ative circuit wlun properly designed and 
cniiHtnictcMl, gives an ampllficatiou equal to 
between two and three Bcpurate stages of 
radio-frequency aniplihcation Beyond doubt, 
it is iliL most economical tyiw of circuit 
hut. iiiifnrtimati ly, in the hands of the inex 
peripuced ojierutor it is uUowed to oscillate 
and therefore btMximes a miniature traus 
niittcr to unnoy the radio nudience in the 
imiiMMliute neighborhood When it comes to 
loud Hpeaker operation the single-circuit re 
geiioratlvi rcctivcr together with two stages 
of audio frequency amplification gives thf 
best results at the lowest expense It is 
unfortunate that regenerative sets are in th(> 
hands of so many unskilled laymen who 
have made tliis otherwise eftiolent type of 
receiver a perfect pest to broadcast listtuors 

The American Telephone it Telegraph 
Company’s Suit against the operators of 
the local W UN stuticn in New York for 
the infringement of radio patents, is a mat 
Ur of (M^uiHiderable concern in radio cirrlea 
It appears from what has been officially 
stated by the tulopbune officials, that the 
wliule puriWMC of the prtSAnt suit is to 
protiM't the patents of the tclophoDo oora- 
puny wiiJch are being infringed with Im 
pnuity by many broadcasters. On the other 
baud numerous broadcasters have conra for- 
ward with the charge that the telephone 
company is seeking a monopoly of the air, 
to the end that it may place broadcasting on 
a strictly ooinmercial basts for its own 
gain This charge is vigorously denied by 
the telephone company At the present 
writing it is unwise to coFmment one way 
or the other There is no donbt, of oourve, 
that the telephone Company a patrata ar^ be- 
ing Infringed by hundred of broadcasters. 
There U no doubt, too, that there ora too 
many breadcooters, eapodmlly of the me^ 
ocre kind. But whothu it li wise for » 


The Popular 
New 

Vario-Coupler 



Ty*.3M 

Bottmr in Evory Rtopocl 

—more compect 
-- lower losses 
— more efficient 
— easier to install 
—easier to operate! 

—neater appearaoce 
— thoroughiy guaranteed 

Price S3.SO 

IVrIU for RaJh fiuf/stfn 917~S 

General Radio G9 

llsssssbiMstts Ats»«s sod Windsor Street 
CAMBMOQE MASS 


Learn 


lAtHoms 

Sara S70'to~$20d' a Week 

Bocjime s recoentSMt reOlo expert Trsiusd tuen In 
urseDidemsudM brcodcsoUnssae ship op^t4WN,ndio 
Mdeinioh. nnxinoeni, aomoiintnitors, eu Bundreds of 
Ills per poRlloni nuw open No provtotu trslnlns 
mrf We train roQ in theorr SM pm^oe. IjaMriuiumlS 
ror prsetlesl work st homo fnmuthsd flret sobool 
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SOLDER WITH INSUUTION 

At Loot I OOO MHmm More Diotomw 

U UiM usual riward If y(>u cut aoldcr without Inv 
petrlns tli« Itwuution nf your aet. 

If you sre bulldinr a ndlo-lrwiucnqr snipUfisr 
you ahould read our (rae booklati 

HOW TO SOLDER RADIO SETS- 

H'rtufor 4t 

THE VALLEY FORGE CHEMICAL CO 
VeHey Fenre, Pe. 


Worthy of Thdr 
Reputation 

Sheer merit, proven through die add 
test of service, has won fer Burgees 
Radio Batteries a world-wide repiK 
tation for quality, expert construc- 
tion and superlative performance* 
ASK ANY RADIO ENGINEER 
BURGESS BATTERY COMPANY 
IfanUTniuB^ii^^ CHICA<K> 




Max, 1924 


SCIENTIFIC AMERICAN 


867 


telephone oompatif to make the path of th« 
bfoi^oasteni ^11 rooro thorny by charging 
for tb« oM of patuntB, remalna to be leen, 
ohhongh there can be no question of the 
legality of inch a move* 

TeaU «nd Hii ^Irelesa Power.*’— It is 
many years since we have heard from Nilnda 
Teel% the well known electrical invontur 
and tile father of numeroos rather startling 
and fantaatio ideas. Ac the age of 67i Tesla 
now states that he is on the very threshold 
of an age which will see the transmfiwiun 
of power over vast distances by means of 
radio **Blnoe my original experimental 
demoustrstion/* states Tesla, **1 have made 
great Improvements and can now deHnitely 
auDounoe that the Joss in the transmission 
to the greatest terrestrial distance, say 
12,000 mitoe, will nut amount to more than 
oOQ-quarter of 1 per cent. This, of course, 
does not taka Into account certain uuavoid 
able losses In transmitter and roceivor, 
which will amount to about 4 per cent in 
the aggregate In conveying energy through 
wires the loss amounts often to A) i>er cent 
or more, and the distances ore limited 
Such a plant could be put into operatit>n 
immediately, for I have developed all tho 
detaUo. I shall commence construction In 
the \ery near future, relying upon my own 
resources.'* 

The Transindactor — In the February 
issue of this jouruul, under Inventions New 
and Interesting,” there was described the 
iransinductor This new transforming ap 
paratus was dc8igiie<l and invented by (^lin 
tun H Hulbert, Instead of K W Kerston 
os stated in the article One of the latest 
types of tran sin doctors Is appliml as a push 
and pull radio frequency transformer This 
is the first Instance of push and pull radio- 
frequency amplification Push and pull um 
pllficatioD applied to radio frequency with 
the use of transinductors is stdd to over- 
coma distortion, increase amplltientinn and 
give super-oelective tuning lu fact it has 
similar advantages to those of the well- 
Imown audio push and pull nmpliticntion in 
audio frequency The push and puli transin 
ductor by means of onp dial is capable of con- 
trolling the magnetic inductauct capatity 
and iron. It nets os a complete wave length 
toner, at maximum efficiency, from 2011 to 
000 meters. It requires no variable con 
denser or any other control to bring out 
super selectivity and sensltivonesH in re 
ceiving, acconllng to the inventors tloims. 

Short-Wave Tranantiasion is now at- 
tracting no little attention According to 
TFireicst Ago, broadcasting stations by 
means of short wave trunsmittors, are now 
able to send their programs over great dia 
Uuces by day as well as by night This 
is indicated by the results of short wave 
broadcasting oxperinnnts which have lately 
reached almost unbelievable results. The 
feat whereby American broadcasting pro 
grams are repeated on these sliort wiiv<s 
and received and rebroadcusted by h^nghsh 
stations, thus reaching the peoples of Groat 
Britain, Prance, Germany Belgium and the 
Scandinavian countries, is the outcome of 
two years* ©xporimeiitiug and perfecting of 
high frequency apparatus bv Frank Conrad, 
amistant chief ongiueer of the Westinghouso 
organixatlon Last October the W estmg 
house company inaugurated the first radio 
repeating station, known as KFKX at 
Hastings, Nebr This repeating statlou ever 
since has boon receiving tho high froqui iicy 
wave sent out by the parent station KDKA 
at East Pittsburg, Pa , simultaneously with 
the transmission of the usual KPKA broad 
csst wave One of the most striking things 
about the short wave transmitting set is 
the extremely short antenna nsc^l The 
antenna at KOKA for use with the short 
wave transmitter is slightly In excess of 85 
feet, In striking contrast ^th the 200- foot 
antenna used for regular broadcasts The 
great difference In frequency between the 
s^rt wave broadcasts (under 100 meters), 
and the eommon wave length band, approx i 
mately meters, con be not<id by com 
paling the kilocycle frequency of two such 
wavea. KDKA commonly transmits to Eng- 
land on a wave length of 04 ractero, which is 
a freqaency of 34200 kilocycles. At the 
same time KDKA is broadcasting to its 
regular broadcast audience on « wavs length 
of 89B meters, which Is a frequency of 000 
ktlo^lxAes. Tests have proved that the high 
freqnaney broadoasta go farther with the 
same power imt than the ordinary broad 
oai^ Irevea. It has also been proved that 
daytlj^ has UtBe If an^ on this 

certplnf power* Theee two qnaUtlM ot ths 
•bon wree ere going to prodnos a marked 
hi ^ fabbn 


THE AIR IS FULL OF THINGS VOU SHUULDN 


MISS* 


Get ready now for summer radio 



Your radio battcncs have served you well and 
faithfully over the long winter month'^ Now a 
great radio summer is at hand To enjoy summer 
radio at its best, equip your receiver with the best 
batteries you can get Put in new Eveready Radio 
“B" Battenes and see what wonderful, long 4 ivcd 
service they will give 

Made espeaally for radio use, Eveready ‘"B'' 
Battenes will operate the loud speaker at maxi" 
mum volume for long or short penods, depend" 
mg on how rapidly the current is taken out of 
them Packed full of pep and punch and go, 
Eveready ‘"B” Battcncs pour out their power the 
moment you turn on the tubes Scientifically 
made for long"lived radio service, the cells renew 
their vitahty when idle — respondmg mstantly 
with fresh vigor 

Eveready ‘'B'' No 767 is the standard amplifier 
“B’’ Battery, and gives 45 powerful, dependable, 
2ippy volts Five sturdy Fahnestock Clips make 
this big Battery available for soft detector 
tube use as well — varying the voltage from 165^ 
to as required 

Insist on Eveready ''B” Battenes, remembering 
that they arc the product of thirty years of expen- 
cncc an(l know-how in battery makmg Designed 
and made under the supervision of the finest 
elcctrO"cheimcal laboratory known to science, the 
quahty and efficiency of Eveready Radio Battenes 
are assured For maximum battery economy and 
service, buy Eveready Radio Battcncs 

Manufactured dm! guaranteed by 

NATIONAL CARBON tXIMPA NY Inc. New York— -San Francwco 

H t adi lua TUri for K jJhi Bjirtry InjormMum 

Caiudiin Naciorul Cwbon Ci Lprourd Pat.iory 4ml Ofiett Turooto, Ununo 

EVEREliDr 

Radio Batteries 

—they last longer 


Siver 

Verticil 

*B’*^IWtierr 


No. 7A7 

*B Tlanerv 41 volti 
Vjiruibiet^ 
FahmettoU Otpi 

Inibcmarivt tad mooey-mving bookleti on radio batterka tent (kc on request if you have any questions regarding radio battenes, 
writ* to Q C Furnest, Manager, Radio Division, National Carbon Company, Inc iity»x8 Orton Street Long liUnd City N Y 
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LA».C£ST organization or ITS CHARACTBR IN THE WOBkLD 



Ooo^ Markets 


Ehmuea of buuMM In 
iio communitm ■rrHtp- 
pUsd mnsfy diy« in 
rhmigh 

BABSON'S 

REPORTS 

Of 1,970 Ml>I 
«nm«n tnadf t thv 

Um *7 momh Ujv H V 
fnmd comet 




Write far 
BatMon Report 
R'<k3i — Qram 


Twenty Seven cities are buying readily t 
Twenty industries arc unusually active 

They offer better than average markets for 
^ sorts of goods and services 

Tlieae fertile fields are indicated cleanly by 
the current analyses of every sales territory 
and of all leading industries, contained in 
current Babson Reports 

Thousands of men, co<t>perating through 
this organization, depend upon this tnfor 
nation to help them mcrease sales and 
reduce costs These same facu offer you 
an opportunity for increased volume during 
the next 90 days { 

The pro'Tata cost of thu service is small 
indeed" results considered 


Vit BABSON STATISTICAL 
ORGANIZATION 

babson 7ark^ 
C}iass^chusetts 


LARGEST ORCANI7ATION OF ITS CHARACTER IN THE WORTD 


SHEIM SHOE 


lORSHEIM Shoes give loyal 
service — each succe^ing pair 
maintains the reputation of the 
name— your next pair will serve 
you as faithfully as the first 

<Atojr 5f?l« — ^Dollars 
7K< — lifir i4f 

t)n« of ‘^kfuir^d St7lei 
3ootiUt of Stylrt un 

Thb Florsheim Shoe Company 

cf^Cafiu/dcTMrrri CHICAGO 



“This is Station 

{Continued from page 354) 
that the wenkost rudlo euersy is buUt up 
many fold bofortj btlug turnud over to the 
detector for con\m*flion into auiHo froqnenLy 
current, Tlu detector is very much like 
the trigRfT of ft gun in that a t ertain umount 
of force muHt be applied before it will opci> 
ato or shoot’ Thus Uio weak radio wft\cs 
may not be utruug enough to ’trigsor’ the 
datoctor tube und 110 amount of audio fre 
9 ucncy Hinplihcution after the detector will 
ho Of any u\ail if the detector has failed to 
operate or ahoot,” 

There wre all kinds of radio frequency am 
plifier sets in operation The ueutrodyue la 
perhaps the moat popular for aside from its 
rentarkubb cflicioULy it has the marked nd 
\ outage of being abeututely Rtnblc in adjust 
mufit, U Jlh ita three tuning controls uuce 
charted for the various sUtiuua, the ut>or 
ator of the set can always tune in any 
desired stution by setting the throe dials to 
the numbers Indicatml on thi chart 

There are two broad classes of radio fre- 
quency ampliHars, namoly the tuned radio 
frequciiej in which the succeHsivo steps or 
stiiges are tuned, and the nntimetl typo in 
which tJie coupling of one step or stage tu 
the next is aceompiisbwl by special trans 
forimrs o£phx<d wave length 

The old principle of regeneration which 
makes the di tector tube serve ns a tletoi tor 
and n radio frequency ainiillUi r at the siune 
time is still found in the latest tyxies of 
receivers. However, certain precuutloiis uro 
takm so us to prevent the regenerative 
action of the tietertor tube from emitting a 
wave wh»ii the regent riitlvo action is foroc<l 
The combination of so culled tunwl radio 
frequency and regcncrntion is quite popular 
tiKlay 

TIm n are rcc^clvers in Rliicli the vacuum 
tubes arc matle to work at two Jobs at one 
time, Just as in the regenerative set Thus 
in these sots, whlcli are known as reflex sets 
tho same group of tubes are omplovid brst 
AS ra<lio frequency ampUflirs and then as 
audio froquenev amplifiers Thus it beeomr s 
possible to make a giviiu number of tubes 
do the work of twice that many when using 
the coiiventiunal methods. 

Of radio circuits tlicre is no end Busio- 
ally however there are about a bulfsinxen 
circuits ITn layman is bound to be con 
fused will II confrontwi with doxens upon 
dozens of different eircuit* aiHKimimnJod by 
the most fantastk* cInimN Little woiidor 
therefore, that many laymen prefer to hold 
buck from buying thrlr radio set because 
they have a dlsrinct hunch that the ideal 
set has not os yet beHJii evolved from tho 
bedlam of roetivlug circuits. Yet the fact 
rcoiuins that our fundamental circuits of to- 
day arc highly efficients and we are not likely 
to replace them in a hurry 

Putting the Atom to Work 

(( oMfiaucd from pofte 3i^) 
fllcctrical, or In other words an ethorial 
property that inertia or uiussiveuass is not 
due to something in the ultimate unit of 
matter but to something surrounding it 
The observt'd Inertia of an electric charge 
may bo ascribod to the ether which it curnos 
with It But that is too vajruo luid iudofinite 
to b« useful It is prcfernhle to suy that 
inertia is explicable in tonus of electromag 
netism that every electric charge has n cer 
tain mass ussociutod with it, and that in an 
aggregate of electric charges their masgos 
are added together 

But here cximes tho dolicato point When 
electric charge's arc HqiiWECtl close together 
they interfere with ouch other tu some ex 
tent Tho iKHutive and the negative tend to 
uoutruliec each other If they could be 
jammed Into cjomplete ecdncldeiice it must bo 
supposed that they would obliterate each 
other That us fur as we know jn not poa- 
Mlblft. But tliLy cun approach very near oach 
other \nd in that case their offoct it uou 
trslised na regnrds distant obaore otiun or at 
least almost in utrnlized und their inertia U 
diminished Two opposite eburges st a rea 
Honablo distiiucc apart will have double the 
Inertia of one But if you pack thorn too 
tightly together, the flomblne<] inertia will 
bo lew tliftii double Some of their mass 
will apparently have disappoarod gone out 
of exiatence 

Now we said that a helium nuclen* If It 
eonslsted of lour atoms of hydrogen must 
have those four atoms packed very tightly 
together There are four positive charge# 
held together w tth two oegativa ebarew <uu| 
the tii^t packing would reeult In a dlmlfi- 
iched maes a Iom of weight, the aggregat* 
wlU not weigh four timae the original nnit. 
hsit aomething In other wordg, not four 


A Vital Factor 



If reliability k Important In the targar 
and more cotupicuoua apparatua. It it even 
more to in the small ana often crmcealed 
parts, where a flaw will aevenbeleoa prevent 
aboolufely the working of the oet. 

That is why Kellogd mioiaiurc condensera 
are designed and manufactured with the 
same palostakin| care a« the famous variable 
condensera and other larger parts 



Our miniature condensers are all mode 
exactly the same slse mcchanieslly, being 
1 inche* overall, with a tip diameter of 
Inches Electrically they arc built In 
seven different espacitiee from 2S0 micro- 
microfarads (No 506) up to 01 micro- 
farad (SOI) 

The plates are of heavy tin foil loeulated 
by specially prepared paper of high dielee 
trio strength Tnit is tightly rolled and the 
copper terminals solder^ to the breot end 
pieces which are securely enmped to the 
fiber cover 
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KItLOCC SWITCHSOARD 
6 SUPPLY COMPANY 
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MsgniBsd 
225 Diainetsn 

This is whet the tip of 
a fly’s leg is like when 
seen thru the 

Ultralena 

Microscope 

At last the high powered microscope !■ 

within the reach of all who 
with to study, observe and ex 
penmcDi with the vast world 
of minute objects that ere In 
visible to the naked eye A re 
merksblc discovery enables us 
to manufacture the Ultralena 
MlcroscoM (mogfiifim 225 diameters) for 
one-eighth the wisd coet 




Easy to Use! 

Any aroatear can Immediately start using 
hli Ultralena to examine the edge of a raaor, 
the mesh of a cotton thlrt the bacteria In 

dirty wafej* No technical training reauired 

yst huadrsdi c7 so^dM 
sad twchsrs srs uslsa this 
UftnuacDt today It U st 
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dmM 1 OOTlf but onlr four times 1 That, 
if tbe Und of thing to be expected That 
^old acoouDt tor the disappearance of the 
0077 which beluup to hydrogen isolated, 
but not to the hydrogen used ns the building 
brick for other atoms. Helium and ell the 
other atoms may be composed of hydrogen 
but of tightly packed hydrogen And, accord 
iogiy, hydrogen in combination is 1, while 
hydrogen free is 10077 
But this looks as if matter could go out 
of existence How is it possible for tlie 
seven or eight parts In 10,000 parts of hy 
rlrogen to disappear? What about the doc- 
trine of the indestructibility of matter? 

Bat we ha\e never yet suid that it left no 
trace behind That is Just what we have to 
consider If matter ever disappears, what 
nr* we to expect instead? 

Here comes In the theory of relativity 
which states that In some sort matter and 
energy are interchangeable If energy dls 
appeared, we must export to find generation 
of matter, and if mutter disappeared we 
must expect to find evolution of energy ' 
Now, so far as we have gone at present, I 
neither of these things has been done in thi 
lulxirntory No one has Sfcn matter con 
verted Into energy or vice versa It would 
be an impurlunt day when it wus done But 
1 expect tliut some day it will be done 
We might stop to ask for a minute how 
this can possibly be understood What 
physical notion can we form of the conver 
sinn, or Inter relation, b< twei n matter and 
energy? In my view only through iho In 
t<r\rntion of the ether The ether has as 
seriated with it an absolute wlII known 
though great, velocity — the velocity with 
which it can trauHodt wnies but which in 
also, in my belief a constitutional vilocitv 
technically called the velocity of light Porta 
of the ether which are circiilnting in vorttx 
or rotational motion with Uiis lelocity, are 
what we must look to for Ihu oxpluuution of 
Uie fundamental part of atoms of matter 
A whirling structure in a fluid would aim 
ulate solid proi>erties and would have an 
identity of its own ns IlcIndiolU and Hord 
Kelvin long ogo showed If then thia indi 
\iduBl circulation is interfered with or 
opened out, its energy becomes conspicuous 
It ceases to bo a matter unit and becomes 
BU energy unit 

But the energy of anything moving or cir 
dilating with the \elocity of light is some- 
tidog portentous Por the energy in>olves 
the square of that velocity And even n 
grain of dust moving at that apeed could do 
work equal to thousands of foot tons The 
energy of one tenth of a milUgrom the 
■maliBst visible or weighablo siK'ck moving 
with the speed of light, equals that of a loud 
0(K) tuns falling a mile 

If then the whole of any perceptible por 
tion of matter disappeared the energy ro 
suiting would be prodigious When hydro 
gen is packed into helium the irhola runs ; 
not the slightest risk of disapimnrlng But 
Boveu or eight part* in every 10, (KK* do dis- 
appear The 1 (K)77 becomes one And 
though the Ulsappoarlng f ruction is small 
yet the total of which it Is a fraction is so 
glkantic that the result would put all our 
other sources of energy to shame 
But we have not leanidi how to pack hy 
drogen into helium or luto uuy other of the 
header atoms — as yet No not yet And 
^et it would appear that it must have been 
done, some time and somewhere perhaps in 
the interior of stars, certainly in ways nt 
present unknown And, if so some of the 
energy associated with matter may be ac 
counted for This i* believed to be why the 
Stars are hot 1 suggest that some small 
fraction of this outburst of energy may nc 
count for their rapid motion All the 
heavenly bodies are moving and all the big 
ones are hot, roughly apenklng The total 
energy Is beyond anything that can be ac 
counted fbr by any of the forces known to 
ns. by any except whot la here suggested 
Ordinary combustion Is due to tlie packing 
together of atoms into molecules, a very 
i'«»e kind ef conpling giving a very small 
amount of energy The packing of atoms 
into atoms is a much closer and more violent 
kind of phenomenon And the undoing of 
atoms Into non-circulating etlwr is the most 
violent of all The sun is hot enough, but 
oome of the stars are several thousand times 
hotter So that the amount of energy con 
fronting us in space la majestic But there 
no difilculty at all In accounting for It on 
the Uqss here indicated And if ever the 
human r«e* get bold of a means of tapping 
even a small tracthm of the energy contained 
in tbs btoms of thdr own planet, the conse 
qaeneag irfU be benefloent or destructive eo- 
wrdtng lo etsfe of dvUUatloa at that 



A Field as Broad as 
Industry Itself 


The bearing problems of industry 
are unusual and widely different 
Loads vary Speeds vary Installa- 
tions vary The beanng manufacturer 
must study each beanng application 
Timken engineers, in co-opcration 
with mdustnal engineers, have de- 
termined the proper Timken Beanng 
for such widely different apphcations 
as mine cars, conveyors, electnc 
motors, machine tools, shaft hangers, 
overhead trolleys, wood working 


machinery, and giant reduction 
gears 

In each case longer beanng life, 
greater freedom from trouble, a sav- 
ing in power, and simplified lubncation 
have been accomplished 

Timken engineering co operation is avail- 
able to any manufacturer With the expe- 
rienced gained m successfully solving bearing 
problems m so many different fields, perhaps 
our experience could be of value to you 
This engineering help is yours if you ask for 
It on your business stationery 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 



PRINCIPLE 

The baaic rraoon for the auccew of Timken In indurtry 
con be definitely traced to the Timken Dual Duty pHn 
ciplc — the capacity to take, in one beanng both radial 
loads and thrust loads la addition the tapered design 
of Timken Bearings makes them adjustable for any wear 
which might develop after years of uninterrupted service 
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Three weeks saved 
-allextm pro 6 t 



\ SUttdMrd EgnipuMl 


When you eetlmete a Job will take 7 
weeks end you bid ecoordinfly — then 
you atert your outfit at work end ectu* 
ally finish 3 weeks ahead of achedule^ 
e grand and glorloua feeling ** 
EVERY DAY SAVED IS CLEAR 
PROFIT Chas. D Moore of Pontiee, 
Mich., finished widening end grading 
the Dixie Highway north of Pontiac, 3 
weeks ahead — thanks to the perform^ 
ance of his Bay City 16-B Crane Exca- 
vator equipped with 

CUMM 

•THE TRUSTWORTHY ENGINE** 

Mr Moore laye "No engine reslaoement or 
rcpeire were neoceearr during tne entire Job 
The materiel eirceveted wee herd pecked 
gravel Now • that for ''digging through P 
Be lore your new equipment la equipped 
with ClIoiBK Truetworthy Engine 

WHtt /er Cetekff 

CLIMAX ENGINEERING CO 
34 W l&th Ava CUatwi, Iowa 




** Satisfies the craving in my mind 
as a plank steak would satisfy a 
hungry hobo,” 


So writes a Hartford man about his SCIENTIFIC 
Xmfrican subscription, assuring us that to miss a 
single issue would be unthinkable to him "That is 
exactly our idea in suggesting this coupon to you in 
case you are not now a regular subscriber Don’t 
depend upon chance of buying a copy when for $2 
or ^4 expenditure you can have the SCIENTIFIC 
AxilJtlCAN coming to you regularly the 20th day of 
each month 


A good magazine is hard to find, a more interest- 
ing or important one impossible Be your own 
judge— tear this corner off today and start' 
Scientific American on a journey to your 
home each month 
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When, Where, Why? 

from psgs SXt) 

tmfllc. This ii a couitrtictlvfl niggeatlon 
for provauting accidents, and one which 
cuuhl not puwlbly be made in the abeeuce of 
complete figures fur qU the accidents of a 
wbolo state , for in the abeetK*o uf such 
figures, your guess that most accidunts oc- 
cur to new cars la us guud as Cummiiuiioner 
Stoeckcl s guess that most occur to old ones 

Much discussion goai on, in and out of 
the dally press, as to Just how much reckless 
driving uud reckless walking there lit, and 
just how responaibiUty for the sum total of 
automobile occhlents should be divided. If 
you ask this question in New York, again 
your guess or tiiy guess or anybody m else 
guess i«i Just as good as that of the Police 
Cuininissiuuer or the head of the city’s court 
system But If you ask it in (Connecticut 
there U no guess-work at all in the answer 
It will take the Commissioner a office stuff 
about three minutes to find out for you Jnst 
whut percentage of the state’a motor aoci 
dents are due to recklessness of the operator 
what percentage to carelessness of a pedes 
triau Hhat percentages to the carelessness 
of a contrlbntor (see below), to bud equip 
ment, to carelessiiesr of an occupant of the 
car, to miscellaneous causes involving no 
apparent carelessness at all 

1 uder operating recklessness the Connoctl 
Mit system of tabulation lists tiAonty one 
items and it will be Interosting to go down 
this list Intoxication , speed too great for 
the couilitiuus enttiug in , passing a stand 
ing trolley passing on curve on hill on 
wrong side trying to beat a train to the 
crossing cutting corners parking on the 
wrong sldt failure to grant right of way , 
Inatleiitiuii following the car fihead too 
closely , runaway car through failure to set 
brakes, through cranking while in gear con 
fiiRiou skidding curcleRS backing inexperi 
enet drlilng on the wrong side of the road. 
Pretty eomplete eatulng of the mntonng sins 
is it notf Could you draw up so exhausthe 
a list of “don’ts without a file of accident 
reports to refer to? 

The pedestrian displays carelessness In 
seven ways acoontlng to the official clossl 
flention lie gets intoxicatefi he gets con 
fuRe<l he plays In the street he steps from 
behind uiiutbcr vehicle he boards or loaves 
H trolUv Improinrly he coasts and he 
croHses the street at a time or i>VncB where 
be shoiildn t or without due attention to his 
course 

( ontributors whoso carelessness aids in 
hriiiklttg on accidents aro tho inotormnn the 
cyvllst the teamster, the gatumau or flag 
man the push-cart mofl the runaway horw 
the animal of miscellaneous sorts and the 
unknown operator of another oar who sue- 
ceevied in getting clean away 

Defective equipment of course usually 
1 menus bad bruki s glniing hoadli^hts or 
inHdjquatc headlights It may uIim» be the 
steering gear and tires today arc sufficiently 
reliable to make it reasonable to presumo 
that one that blew out was defectivo wdthln 
the fKvssIblo knoulofigc of tho owner Ob 
soured vision is defective equipment when not 
due to the rain or suow or fog that is nctu 
ally in operation at the moment if it is 
clear vou am responslbla for being able to 
Bcc through your own windshiold Then 
there is a miscellaneous category here 

The occupant of thn car may display 
rnrelessncMii in Jumping on nr off a moving 
vehicle in the fact that his very presence 
there constitutes stealing a ride or In inter 
fering with the operabon of tho cur 

Under niiscfllantoiis causea chargeable to 
nobody in particular are road obstructions 
w« athi r conditions unprotected railroad 
crossings, and Ignition of th© gasoUn© 

Now it is self evident that the very anal 
ysis of ecoidents among this series of causes 
ia a mighty educational undertaking When 
we can In addition state extetiy wh•^ per 
centagesof the accidents occurring In a gireu 
area within a given time are to be attributed 
CO each enuae, we ba\ e made a very long step 
indeed toward prevention W® know In 
what dircition to turn legislation, propa- 
ganda popular education We know what 
It Is that we are trying to prevent inatoad 
of DiLtcly guessing In the present article 
no atti^oipt is made to show what peroenfAges 
of accidents are due to the vartons causes 
we leave that for future treatment. What 
w® are pounding on here Is the practical 
necessity for Just such a conaus of aeddenbt 
as Connocticnt*B, based upon Joat these 
dota^reporta of every aeddent, fcfoip ihoM 
iWTOlved 

If the ffffures are avaUahts at ft IBtttiu 
of keepinff the bad eaift off dMi toftffr tbay 
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are eqaaUy avaiUMe a« a stAaiii ol haaplng 
off the bad drivers. Th® Ck>iiuiUfiiloB«r has 
a file in which are kept, for IdentUkatlon 
purposes, little index cards showing nanses, 
addresses and Ueense numbem of all Gon 
nectlout’s liceoasd operators. When the 
yeat runs out, thee® are not deatroyed , they 
are transferred to a permanent file, In which 
they are arranged sUpbabeticaily, and In 
which appears a comi;dete record of every 
parson who has been licensed to drive in 
Connecticut since this file was started. UlU 
matcly, of course, it will have to be weedml 
out up to a certain arbitrary date; but thiM 
will not rob it of Jta value. 

The essential details of every accident 
are entered upon cards of corresponding sib 
to tho license curds in this file, but of differ 
ant styles and colors , and one of thsss oaidR 
is put in the file of each operator involved 
Trials, suspensions, revocations — everything 
that constitutes part of one's record on tbo 
road — all this goes In In dealing with 
every uocideDt of today and tomorrow, the 
Commissioner has available this oomjdetp 
record, he con make it available to thr 
court, or he can avail himself of it by 
demanding that cause be shown why thf 
liconso should nut be revoked In Sonir' 
Jurisdictions you con go right on having the 
same sort of accidents indefinitely, and none 
of the old ones will bob up In court to 
prejudice your showing in the latest one 
But not so In Connecticut , if you are tom 
peraroentaUj unfitted to drive a car ou the 
public roads, th© Uommlmioner will find 
you out 

80 much for the cause of the accident, the 
car, the driver There Is one other impor 
tont element, th© place Whatever tim cause 
which the judicial sifting-out process hits 
upon os the proximate one it is nsually 
the cose that the physical conditions sur 
rounding tho scene of the wreck made some 
contribution The must reckless driver does 
not have a smash up ©very minute, or even 
a narrow est ape his close shaves and his 
smashes occur at points where there is some 
physical hasard, however minute, lying In 
wait for him 

(^mmissiuner Stoeckol bus formulated a 
program of identifying these physical has 
nrds and so far as possible eliminating 
them Large scale maps of the leading cities 
—New Hnvco, Bridgeport, Hartford, etc — 
lire pDat©<1 on his walls, and every time an 
accident occura in one of those cities th© 
ilKJt at widch It happened is tabbed on th© 
map Ultimately the system may be ex 
tondod to cover the whole state, already It 
Ims bein extended to numerous cittes which 
it did not originally cover 

For the year s first accident at a given 
point (usually a corner of course), a tri 
angular headed pin is inserted, carrying the 
numeral “ 1 " If no further smash comes 
at that spot during the year tho original 
pin Is not disturbed If a second follows the 
first, tho ‘ 1 ’ pin Is replocod by one of th© 
some shape that says *2 ” When tho roll 
fur a gi^^° point rcuchrs six, the shape of 
the pin changes, and the numerals from “6 
upward are carried on square heada. It is 
tiiun ©nay ©nottgh to pick out the places 
whpr© a<*ci(kiita nr© habitual from thoe© 
where they are not habitnsl Along toward 
fb© I n<l of the year tho Cknnmiasionsr’s 
accident map for one of his cities looks like 
tho picture on pngo 312 

soon as the accident map makes It 
clear that accidents are in th© habit of 
coming at a given corner, an inspoetor Is sent 
out to look that comer over and find its 
physical defect. If tho bulk of the smashes 
have occurred at night, the illumination 1© 
naturally suspect, and h© looks for glares 
or shadows OtJ^er luspidoua parallelisms 
between tho several accidents st a riv«n 
spot famish other leads Hometimei Ih 1" 
one thing sometimes another always th© 
Inspector will find out what It is, nnd usually 
nnlem it be pure unadulterated eougeatlon 
a remedy can be found One of Hartford’s 
plague spots was a five-corners, and the 
danger was taken out of It by routing sH 
traffic through it circularly Again the pro 
hibitlon of left hand turns spells remcKly 
Bometlmea It may be found that a rough 
spot in the pavement distracts the driver's 
attention at the critical moment and renders 
him peculiarly liable to getting bit, again 
the combination of grade and interaection 
may be one calculated to make the turtn 
formed driver lose control ternwrarfly; or 
there may be a blind spot mat be 

etimitteted. 

In om eaae, the pnlfoe etrtiiotfhlaff of « 
dfy of Mdna 40,000 wei4 fa fj eo w i a w 
of tiu exieteace of the wont tmn the 
dtyi wbM tlbay ^ren tafonM br^Oaim 
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miaaioQar'a oflfee that an exceanive nombor 
of acHdents wera oecurrloK at thu point 
they laughed and luaiated that there muBt 
be a mistake There was noue» however 
either in the diogDoaiii or iu the remedy that 
was applied 

Hiere can be no complete elimiiintJon of 
accldciite — that hUouM be ob\iouB But just 
su sure aa it U found that arrldeuta keep 
coming at the same point at the rate of 
four or five or more a year just so surely 
can a remedy be found There npptars no 
way of lennilng about the reiterated mla 
bapB. hoviovwr short of the rettorling of ull 
arrldenU to the proper anthoritlea and the 
careful reTOrtling of tlio data thua ncidved 
in Biibatantlnlly the fashion folio wtul in Con 
DOctIcut. Fn>m this angle alonn any other 
branch of the state admluUtrntlon could 
handle the mutter as well as th^ registration 
bureau But from all angles comblnt d, it in 
very clear Indeed that in no otln r way ciin 
BO much Juice be sqiicexetl ont of the acei 
dent Htstlatics as when these nre in charge 
of the ohSce that registera oars and opt rutors 
The three functlouB of reglsCrntlon truffle 
law enforcement^ and coDih tion of data 
iMlong naturally together, and they am di 
\orced only at the exiienne of efficiency 
They are neglecteil or omitted only at a still 
heavier cost* If one of the major avenues 
of attack upon the traffic pniblem lies 
through uniform Invis another and equally 
Important one is to be found in the gather 
ing of accident data under a law mmleled 
after that of Connecticut and In an adminis 
trator who will model bis work after that 
being doue In Connecticut If this system 
were faithfully In force everywhere thi 
SoirNTmt American btlle\ca that accidents 
would be reduced at least 25 per cent 

Our Abrams Investi^tion — VIIl 

{Conttnued from pnge SJi) 

regarda it us an iraprovemont on the patho* 
cluBt \\(bilH both tliu putho clast and the 
mnchiniB are emu nations from the 
Abrams macluiu , mverlhtless both have 
puiiiUi of differmce from it us well as from 
each other Dr is trjiug very hard 

to get out a uieohunical diaguostic iiiu<hii)e 
and thinks ho is on thu way lie telia niu 
that he can now throw a vibration into a| 
man which will cancid out his sight and 
when ho takes hia luiiid off the inucluue his 
Right immedintUy returns without any dam 
HUe 

1 his letter was utHMjmpanlrMi by the report 
of the diagnostician, writUn on the htter 
head of his eleetroiuc laboratory hrom tJie 
lettcrlicad we gather that this laboratory 
aside from its diagnostic and treatment work 
by means of elta tronic rtiictions also munu 
factures cli ( tromc eqiiipuicnt Wo quote 
from the nport 

The two Mpncimenw of handwriting r« 
r*ei\e4l by yon from the Scientific American 
and forwurdoil to me have been examined 
The following is a report of the Andiiigs 

1 Our case A— I ppor (Ith right 

‘ 2 Our ease B — Lower dtU right and 
lower 6tii left 

As you know, I have never bien vorj 
, keen about doing anv dlagnoHiuL from hand 
j writing ns the amount of energy which can 
I bo ab(«»rbe<l by tho ink is viry sninll in 
: comparioon with my metho<l in charging a 
phial Uowever, evin though I have been 
succ^cssful in every lucalizution that 1 hnvo 
; uttemptefl in this manner, one is apt to make 
I a mistake and I trust that tho Scientific 
Amrneun will take lids into conaidt ration 

From my past experience and experimou 
tatloii I find that my method is only 80 
! per cent nccvirate, which percentage 1 am 
I sure I could prove in a series of testa 1 
might add that niy methods do not embody 
all of the fantastic claims that have been 
credited to the work ' 

Lot u« analyse the results of this tost 
The dJagnosnetan states that he finds an 
nhscesned condition In our case A’s upper | 
«th right tooth Acconling to the dentist ; 
that particular tooth is sound and free from 
ubHceas The tooth immediately ahead, how 
ever, was nbsoesBmi and therefore removed 
At tho time the handwriting specimen was 
taken there was no indication whatsoever 
that the upper 0th right tooth was Infected 
And if the electronic diagnosis is to bo con 
sldered as accurate, It should have referred 
Bpedflcally to tho second up{^r right bicusf 
pid, which was the badly Infected tooth as 
already stated. 

The diagnostidaii states that our caso 
B'b electronic diagnosis indicates infec- 
tion In the lower 6th right and lower 6tb 
left The deodst’s report of this case, ss 
airssdy sUtsd, Indlostes s bad Infsodon of 
tho nppsr right eentrgl and upper loft Istersl 
Sarelgr U As etsotrimis disgnosis wars to 
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Harnessed Air 

at Work in Your Home 

An unseen servant that works willingly and thoroughly — this 
is the service of the model 15 Sturtevant Vacuum Cleaner,. 
Quickly and easily the Sturtevant Vacuum Cleaner removeg 
not only the surface litter but ALL the dirt from all floor 
coverings This thorough cleaning brings hack the beauty 
of the pattern and prolongs the life of your rugs or carpets 
by removing the grit that cuts the fibres. Attachments for 
every comer and crcvicc that dirt knows. 

You can place a model 15 at your wife’s disposalf confident 
that it will be a real servant to hen for 60 years of Sturtevant 
experience in harnessing air has been built into this cleaner 
that really cleans. 

Sturtevant e(|uipment will work economically in your home; 
and Sturtevant engineers will tell you how harnessed air can 
bring economy in your plant or factory 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 
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Every Executive 

Should Have This Book 


In tills iKioklet you will find helpful 
sunftfCHtiunii that will aid In the solution 
of many of your manufacturing problems 

The booklet gives typical examples of 
hoW' manufacturers in widely different 
lines have lowered their production costs, 
eliminated excess weight and expensive 
machining operations aiul have gained 
numerous other advantages by replacing 
oaatlngsand forgings with Stampings and 
Pressed Metal jairts 

It may b« that a closer analysla of your 
produrt will show that a re-clLVolopnient In 
pressnd metal of one nr more of iU parts will 
reauU m economini that you cannot afford 
to ignore 

G.P.&F.SERVICE 


Thr rnollitlM of our VM»t plant of 15 acrM with lia complete 
merhnnicul equlptnrnl and more than 1 Soo workmen arc at your dla* 
poaal Our more than U reani experience In thia specialiied work 
|Hve» AMurance that we are well quallAed imt only to adviM you ttilel 
IlxeiiUy but also to execute promptly any order no matter how larse 
or bow Intricate the doelan may i>e. 

Writm far F/tBE bookiat trndmy 

Sent on request to all lutereited it loweiiof prodactloa coata. Address 

Geuder, Paeschke & Frey Co. 


IISI 17SI SL Paat Avtaae 
MUwaalue. WUcoaolB 



181 SB7 West OUe Street 
CUcaao minale 



Guess You’re Running Machines Right 

— But you get It down to a science when you get the 
fi^es on each move, each turn of a shaft I Veeder 
Counters don’t record what you think your machines 
are doing They don’t register the busy appearance 
of machine operators. You do get the proof of nght- 
way and wrong-way management from a 


rfcf tarKW Srt Back Rn 
tVufion t oNNlrt’ at ritkt 
ii less than i| achiol 
utt Tkf smali Rfv<4ii 
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The Set-Back Revolution Counter above re- 
cords the output oi tho larger machtnn where the revolu 
twns of a shaft record operations, or output Counts one for 
each revoluboo and seta back to xero from any 6gure by 
turning knob once round Supplied with from four to ten 

t e wlyols. as required Price with four hguret, as 
rated $10 00 (■uh)rct to dncounl) 

The Small Revohibon Counter at left records 
the output of smaller machines where a diah fevohiboB 
nidteafeRS an operation Though small, tha counta » very 
durable its mechanism wdt stand a veir high ute 
queed maknw S ctuecially adapted to hint fast runamg 
machines. Will suWact tf run backwaru Pnee $2 00 


There s a VEEDER to fit every macMne — and every need in 
your produ^n-xheme The Veeder took/ei shows SO pages 
of counters, write fot this free guide to greater production 


The Veeder Mfg. G)., 

Hartford, Gmui* 


be considored rMaonably aoenrate, It should 
have found thow predominant and highly 
developed ftouroea of Infectioti. The den 
tlat’e records show that, contrary to the 
electronista findbigs, the lower 6th year 
molars wore miaalng 

It must be apparent that the electronlst 
has failed to score even a modest success In 
this diagnostic test. Thin Is rather dlsap 
pointing m view of the previous correspond 
cure wp had with the Los Angolcs gentleman 
reading, in port ‘ Now as I have said before 
1 hnoH the mothod will diagnose an abscessed 
tooth so why not put up to the tost. Send 
me ou a spoHnicn of the handwriting on 
plain white paper and in plain envelope of 
ouQ or two ppupiR whom sume dentist will 
vouch for thoir hu\ing abscessed teeth Uso 
SLparutc cuvelopes to avoid mixing the 
vibrations' and let eorh patient write his 
own name or anything ho pieases, send on 
to me and 1 will send you bach name of the 
tooth of each patient. Dr here has 

always done this stunt correctly and 1 see 
no reason why ho should fall down with 
you Not until actually called upon to 

make a test is there any suggestion of pus 
sibln failure then this suggestion Is put 
forward quite strongly I 

Aside from the obvious failure of the eloc 
tronlst in this psrticulnr tost, there is 
another highly significant fart which bears 
ronsidprnbio thought It will be noted that 
the ploelroiiist found the upper 0th right in 
one CHSo, and tho lower 6th right and the 
lower 6tb left in tho other In effect, these 
tooth are all of tho same kind Perhaps 
this is merely a coincidence, but at any rate 
it is a possibiiity for which wo were quite 
prepiuiMi in advance 

A bnpf nvlew of the records in our co 
operating dentist's office disclosed tho fact 
that a very large percentugo of dental work 
is done on the sixth year molars. The den 
tiats explanation us to tlio cause for such 
prepondorance of trouble lu those specific 
teeth is that the 6th year molars are the 
first largo teeth in tho mouth usually making 
their upjiearaij^ at tlie ago of from five 
to six years Furthermore, our co-operatIng 
dentist informs us that in any diagnosis of 
teeth infections or ailments without a com 
plete examination, he would say offhand that 
the trouble cxisteil in thi 6th year molars 

Our Abrams Tnvistigabon Oorumittee fails 
lo be impressotl by this test of localisation 
In view of tho electron ist's claim of 80 per 
ctnt accuracy in Iuh diagnostic work, wo are 
frankly di«iipj»inted As for tho small 
umoiuit of energy derived from handwriting 
ns eompured with u blood spocimen wo can 
only state that wo sent proclstly what was 
nskeil for Furtliorranre oi.rtaln electronic 
workers have time and again stated that 
handwriting whs ns effective as blood speci 
mi ns 

Tins test must stand as our only evidence 
of the elhcncy of tlie electronic locnlixa 
tluii work until otlipr tents arts entered into 
between electronic workers and oursolves 
Again wo solicit electronic workers to co 
operate with uh in testa to the end that we 
enn arrive at iht real truth of the entire 
doctronir controversy 

The Histoty of Engineering 

'T'HPUL comoN to Imud a most iuterBstlng 
^ voluiin till 1 nitiHiu tions of the Neweo 
min J^odtty for tin study of the history of 
tnginuring and tw*hnn|ng> This body 
whose scope is well indicatcfl by the full 
imiiip quoted has its hendqiiarters In Lou 
don and tin bulk of its membership is Brit 
i«h The Pri'sidi lU of the Society utwures 
us hnwuvtr that tlity are anxious to have 
tlic Swiity ngarded as an Intemationnl 
bwly umi that Vinoncan membt^m would be 
weliHJineil most cordially Wo know of no 
siieb body in this country and one whose 
liiterestw lb in the field of technologic ontl 
quitics would find his fees well repaid by tht 
Transact iotiH alone Some Idea of tho scope 
of thest iiiiiy be got from n statement of the 
more iniportniit pafars included lu the vol 
nmi bufon ns We note discussions of the 
itirly history of mechanical handling de- 
vices of Greek and Uoman engineering in 
stniTncnts of mechanics and engineering 
from Aristotle to Arcliimedes, of Timothy 
Hsckwurth and tht looomotlTe of Heaton's 
steam carriage of Gurney's railway locbmo' 
tivea (both of these from 1830) of Bran 
tons steam horse of 1813, and of several 
other interesting items In addition there Is 
included in the volume a very useful bibllog< 
rapby df historical subjects and it is the 
Intent to continue this in saoceeding volnmei 
until it is brought down to date. The Seoro- 
retary of the Society Is Mr H. W Diokin 
sob, M t Mecb. B.. the Seienos Mnsenm, 
flontli Kensl&gten, Lomtan S. W 1 


PATENTS 

Trade-Marks 

Copyrights 

Designs 

76 Years* Practice Before 
the Patent (MSce 

If you have an inven- 
tion which you contem- 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex- 
perienced attorneys in 
our New York, Wash- 
ington, Los Angeles, 
C^hicago and San Fran- 
cisco offices, with long 
experience in preparing 
and prosecuting both 
patent and trade-mark 
applications. 

Prompt, Cmucienthas and 
detent Service 

The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De- 
cisions and other matter 
of interest to inventors— 
and particulars of recent- 
ly patented inventions. 

We shall be pleased 
to send, without charge, 
our Handbook on 
United States and For- 
eign Patents, Trade- 
Marks and Copyrights. 

MUNN & CO. 

PATENT AHORNETS 
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The Service of the Chemist 

A Department Devoted to Progress and Achievement in the Fwhi 
of Applied Chemistry 

CofMlaeUd br ISUAR GIKSB£RG, CbAmleal Ba^liieer 


A New Disinfectant. — Accordinf^ to the 
Pkormnceutioal Journal a uew dininfectant 
of excellent properdes haa appeaml on the 
market under the name nf acrosyL It in 
both a aaponlfled antiseptic disinfectant and 
a deodorant It is a crcsol preparation con 
tainioff EK) par cent tar adds, those acids 
contaiolniT EiO to 60 per cent of metii crcsol, 
which is known to be a more powerful di«in 
fectant than phenol and the other croRola 
Irritant properties hove been removed from 
the tar adds during the oourso of manufac- 
tnre, and the caustic action of the cresoU is 
reduced bj the fatty odds prestnt- in the 
preparation The carbolic add coefficient by 
the Bldeal Walker test is throe The odor 
is particularly pleasant for a preparaUou of 
this nature It Is made of a uniform quol 
ity, has no corrosive oflfect on instruments 
and docs not blunt knives 

Colloidal Copper Hydroxide as a Fan- 
gicide — Ordinary Bordeaux mixture, 
which is commonly used as a fortilixcr, has 
several important disadvantages ond de- 
fects. For example It does not stick and is 
liable to scorch To remo\o these disadvon 
tafos it has been recommended that the col 
loldal copper compound be nsed instoail of 
the ordinary substance. This colloidal com 
pound was prepared by the addition of a 10 
per cent solution of caustic so<1h to a solu 
Uon of sulfate of copper, with constant stir 
ring, any excess of soda bemg avoided The 
pr^pitated hydrate was repeuto<lly washed 
with distilled water by sedimentation When 
all the salts were removed, the copper hy 
drate on ehaking with water, ga\o a colloidal 
solution whh h foamed, ond contained copper 
hydrate to the extent of one part In one 
thousand It remained in suspension for 
several weeks. Preliminary tests hn\o indi 
cated that such colloidal copper hydrate iu a 
one to five thousand concentration has ex 
cellent sticking properties and is fungicidal 
to apple scale and blotch 

Linoleum Adhesive Preparations. — It 

Is often desirable to fasttfi liuub urn or oil 
cloth direct to the floor, which m»v be wood 
or cement The cement that is recommouded 
for this purpose is made In the following 
manner Twenty five parts of Venetian tur 
pentlne are used as a solvent in which *10 
parts of rosin and 70 parts of Manila copal 
are dissolved After a hnmogeneoiis mixture 
is obtulued which is achieved by hcntlug the 
substances, it is mixcfl further with 22 parts 
of linseed oil This mixing is acconu)liBlipd 
white the first mlxtiirt is still hot and on the 
fire. Then the composition Iw removed from 
the fire and 35 parts of denatured alcohol are 
added The result is a linoh um adhesive of 
first rate sticking properties — ChemMche 
Vmtehau 

A New Camphor Substitute — ^The lab- 
oratories of the Buyer in Ocrinnny hnvc 
produced a new substituto for camphor 
which bears the name of hexeton It is smd 
that the cffectH and propertlLS po8Bcsw_d by 
hexeton ure identical to tho'^L of camphor 
from the qualitative standpoint but that 
hexeton is approximately twice to four times 
as powerful as camphor 

Oils from Olive Husks and Grape 
Stonea. — ^The French Journal Leu Afafteri » 
Chratset coutains a mw method for the ex 
traction of oils from olive husks nnd graiw 
atones The charactcrisnc features of tiiis 
method are as follows In the place of using 
carbon disulfide, ethylene trhhlondo is em 
ployed because it is not nearly ns inflam- 
mable as the first named solvent FnrUitr 
more, the solvent power of this substance is 
almost as great as those of the solvents com 
monly used for oil extrartloiis. It however 
possesses the additional atlvantages that its 
action is very rapid. The losses in the sol 
vent are only 0.5 to 0 8 liter per hundred 
klfogrsms of material treated The solvent 
Works better at a slightly elevated tempera 
tore grape atones, and other material 

that is to M extracted, remain iu the ex 
traction apparatua for a period of approxi- 
mately two hours, which is long enough to 
rsuova m^wotleally all the oily constltnents 
that they captain. Thau the udxtnre of oil 
amf is aoDt to the (KsdUing apparatus 

wbatw ^ tvMiiari* Is evaporated 


by the uctioq of dry au|H>rbented steam 
After the oil Is freed from all traces of hoI 
vent, It is colleotod through u suitable draw 
off cock and tlio solvent ia n covered Tin | 
apparatus in the plont consinta of ti crushi r ‘ 
u dryer for receiving the cake from tin 
crusher, and a boikr which ta used for gen 
crating the high pressure utium rw^ulrcd f<ir 
the distillation process Two extractors an 
necessary, each having u capacity of fruiii 
WK) to 000 kilograms A multlplb condenstr 
completes the litstallntion W ith tills appu 
rotus it Is possible to extract from 7500 to 
4<>X) kilograms of raw maUrlnl daily The 
condenser reqnins from 10 to 15 {lounds of 
water per minute The yield of oil is a huh 
bitter than 10 per cent of the weight of thi 
cake 

Electro Magnetic Treatment of Steels. 

— An iuteri-Sting paper was rcotntly road be 
fore the Institution of I'roduchoii Fugftioers 
In London on the subjict of the electro 
magnetic treatment of steds In this talk it 
was brought out that in the heat trcatmrnt 
of steel It is not only linportont to know the 
temperature of the steil but also thi time 
it has bten maintained ut that temperatun 
Steel containing not more than 0 4 per cent 
of carbon could be hurdiutd ficrfectly by 
quenching at n temperature of 750 degrets 
C if it hud been heateil slowly while to 
obtain similar results with rapid heating a 
temperature of 810 degrees C would have 
to be rtULhed The point emphaslrcd was 
that the steel should be heated until ita mug 
nctio properties disappeare<1 It was men 
tinned that the elettro maM»etu tnitli<Kl of 
trinting steels was npplleahU, with slight 
Inodifioatluns to a wide range of alloy stoils 1 

Products from Marine Animala. — At a 

met ting of the American la-utliLr ( homistH 
Ansociatiou a rather interestmg piijar was 
delivered on the preHjiKts that are obtained 
from murine aultnals The paper dealt par 
tkulnrly with the products that are gained 
from sharks It was said that in tropical 
Witter sharks that vary in sire from two to 
twtiity ftct are cuuglit tin average sire 
bi liiK ten feet The most common m< thod 
use*) for cakhiug is bv the use of gill nets 
These are 700 yards lont, and 12 feet deep 
and are susim uded iu the water hy buoys and 
anchors The small fish are allowed to pass 
through tlie net while the large fish are re 
tallied On pulling In the mt n blow is dt 
livered b> one of the men bctwein the eves 
of the shark. It is thtn huoktd in the 
inmitU and hauled on board A good boat | 
load is 40 sharkR, although lOO cun be ban i 
dltd hkinnlng is done by cutting down the | 
back and working the skin n\< r the sides and 
belly any ndlirriiik ttesli N ing siihspqupntly 
reniovfMl M he akin is now salted flown 
ready to bo sent to the tniinerv Tht h\*r 

tun now bo used for oil nc<»v»rv u« it con i 
tains approximately 50 \u r nt of oil which | 
for aome purtstjiea might n pbue cod or men | 
hadcu oil The bulk of tlic fltsh is used' 
litlior aa manure or poultry food 

Pimento Seed Oil. — Pimento seed oil 
a <‘oinpuratiV( ly new product 1 he scoda con 
tain approximiitf ly from IK to 10 per cent 
of oil, wiiicli cornspoiirtN to forty galhuiM of j 
oil per ton of seeii It Is dark rtil in color' 
aud contiuus J \ per cent of free acids 

Coloring Mature Pniitn — Tlie Bureau 
of (.lipniialry has dcvclopetl a iinMcaa for 
coloring mature citrus frmts Thin process I 
IS now being quite giMiernlly empinved m | 
Cfllifornio The use of othylcne diaplncts 
entirely the old process of blenching by 
meana of coal oil burners with or without 
special humidifying means In the ucw 
method Iho ethylene is merely forced into the 
sweat room, and if the room Is tight onlv 
about one cubic foot of the gas will bo 
needed twice dally for 5000 onbic feet of air 
space If the “gassing” ia done under can 
vas, the quantity of cthylffvne employed is 
doubled The coloring, depending on tb4 
amount of green color in the fruit, is a«- 
complUhed usually In two or thrw days the 
maximum bring five daya and the minimum 
1*A days. The proper temperature for or 
angm is from 70 to 75 degrees and for 
lemons from 60 to 65 degrees The “faming’ 
hag «l«o been done by forrinf the ethylene 
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of yoaolftwy or traffic may be, 
he W dist hl« motor will not 

OvenHiat.' Tbt Ifarriwa reputatlmi ha6 
been btiilt: 4 »on the superior performance 
of Harrison under the most try. 

lag motpd^ conffidptis. 

Motorists have com'e to know that for 
continaous and unfailing radiator per* 
formance, no worthy substitute has ever 
been devised ^ ffie origtnai hexagon cell* 
ular core that forms the basis of Harrison 
efficiency. , 

Accordinriy, there is an unmistakable 
trend on me part of manufacturers of 6ner 
motor cars to provide Hamson Radiators 
as standard equipment 

Harrison Radiator Corporation 

Lockport New York 
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'^'What a whale of a difFcrcnee 
just a few cents make/’’ 



dll thi' ili/Jcumi' 
l>ei\\c<n .tn 

and- - I \1 IMA. tilt '.Ldiinl 

i'h'iul in t eUc I ir^!* -i \ . 


SpMd YoarSavriDg 

Do Mwbff, tWimof, boriof. apd 

wpdit OP thM Uw cm macfaiM 
Got ta mxmm praUi witK 

Saw 


_'b«ch Hav*ki Hri th* Mi 
jTtidn'of {e«tur«» dn the 

V CoiAt ^ Matchlfwi bay for 
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WHITING- 

BRUSHES 

52 Varieties Nail Brushes 

A dlHervnt Nail Brnab for ovoit 
week ka the yeer All good, eoeae 
of them lower prices tkul others. 
Different skapee, different etiffness 
«f bristlea, suitteff «l I reqtdremenia. 

Ssedfsrn i esbs t i d litwetere 

JOIN L WnniiQ-L J. MWS CO. 

X i i tw, AAA 

Snub Msiiuftictiir*rs for Ortr lu Tsers 
sod ths Lsiirtst la tbe World 


Into cars already loaded Tire aable taet 
per car per day hsa been found to do the 
work. Ths cost of the bleerhing by this 
process runs from &4 cents to 80 cents per 
car of fruit This dependi however, on the 
length of time consumed In the bleaching 
o]>eratlon us well as on tho number of gaa 
applications car 

Taint Plasticity Factors. — ^Tb6 practi- 
cability of Lxprtiniug d»nntltatlvely the ef 
fuels produci-d upon a pnliit by long grind 
ina by chunglnc tho conoontrutiou of the 
pLguieut. by aiUliiig soaps, nuttr, mineral oil 
or dt flncruIaliiiK agents uud the like is point 
ed out by h C Binghum and A. O Jacques 
in 7nrfa«/tial and J^^nyimering Chemittrg 
Siiito the ylild vulut and mobility are iudo- 
pendent properties tbeao factors affcAt now 
one of tbcM properties, then the oilier, and 
sonutlnus both nimulUUK^oualy This indo 
poiKktKti and tho uccusionnlly prodigious 
magnitude of tho iffucts enhance the imimr 
tuner of t hi plasticity method Couipurutive 
rt suits of e\p4riments are given 

New Deposit of Soapstone in Austria. 

— It IS reis>rtcU that an i^nurmous deposit of 
Houpstoni. liott Isen discovered m ZwcUl, nut 
far from the liohimiaii frontier The soap 
stoae, whieh is stated to ruipiire very little 
preparation, cun not only be cut aawn, 
drilled and imllshed but will absorb many 
colors a property that should lead to its 
exlLuelve use in powdtr form in lUu color 
industry The doiKisit is tho most Important 
of its kind y«t iliscoiereil lu Central i* urt»po 

I Liquid Oxygen as an Exploaire.^ 

Liquid oxygen explosives hovo bien hucoisb 
fully usihI ill l olorado by the llepartinout of 
I the liUtrlnr in txpeninental miuu blasting 
and road eonstnietion work at n cost of ap- 
proximately half that of the gulatiu dynu 
mile requimi to do tlie samo work. A liquid 
oxygon explosive consists uf carbon black, 
wood pulp or Hoine otlitr Lurbonao'ous ma 
teriul made into cartridges and auakod in 
liquid nxvgen Tins i x plosive can be <le 
tonutod similarly to ordinary dynamite with 
cap and fuse or with ilectneal dotoimturs 
liosidcs costing less, tb<» liquid oxygen ex 
piosivo is said to bv much safer to use than 
ordinary dynamite There arc iliaudvantnges 
resulting from its orc, however and much is 
yet to bo haraed before it can be unlver 
•ally utioptiNl in metal mining 

Sulfuric Acid Manufacturt, — In Chemt 
ker /evtuap pagt CIM) there is givou a 

short dLscripticin of a new methcsl of making 
sulfuric acid in which the chambers are re 
placed by horiHoutal lylinders provided with 
a number of {lerfuratoii platui. This method 
IS bring worktd on a practical scale in South 
Africa The hot snHurous ncid ganea first 
pass through a (Hover tower, wliere ^oy 
are cooled down to about W degroes (3 and 
at tho same time they increoso the acid con 
tent of thu irrigating acid liquors from 60 
por CLiit to 7H p<r cent. Then the gases 
mixed with wattr vap<ir, are made to outer 
the horixontul cylinders at the bottom, meet 
ing a downward current of nitrosyl sulfuric 
acid Acconliiigly the acHd is freed from its 
nitrogen contmit wliik the sulfur dioxide is 
c<iii\ tried into sulfuru acid, with resulting 
inrruaHed conet iitriitlnn of the outfiowing 
arid '1 he evolved nitrogni oxldi guses an 
again alw<irbe<i in two Uaj Lussuc towers, 
conmetrd lu airicH and used further in tho 
procoaa 

New German Motor Fuel. — A new 

German motor fuel, iindor the name of 
Iveiisolite huR appeared ou the market both 
in Germany and In LngUnd This fuel is 
a paten ud protliict and consista of 50 per 
cent btuzol JO per ceut gas oil and 30 per 
cent of alcohol It is said to be the suc- 
ensHor to R preparation known as “tetralit ’ 
which was u mixture of beusoi and tetrnlln 
The utw fuel U a water white liquid dcrlve<l 
from naplithdlutie and is of about 0 075 
sjiecific grttv itv at 80 degrees C , flashing at 
7H ih grtea 0 and of high U T tl capacity 
In practice it is mixed with ao equal quau 
tity of petrol or la nwd — Otl Paint and 
Drug JfejMirter, November 12 1923 

IJae of Water GUm in Paving Streata. 
— In the city of Lode, Switterland, accord 
ing to the Chetniker Zmtung^ a macadamised 
road was built in which the sand that wipi 
used in making tho top surface of the road 
was first treatwl with a solution of water 
glanu About one hundred and twenty liters 
of ordinary water glan were used per eubio 
meter of sand Tt is claimed that tb« road, 
muds from material treated In this manner, 
lasted three years. After the application of 
tbe top snrfoce the road was wdl rolled to 
make it os smooth aa poaslble, Very heavy 
tralfie passed over the toad ^ Av** 
years that it waa in use. It ^aa fmad tfcaji 


the water glaae had penetrated to a dentii 
of ten centlmetera and had cemented together 
the partidea of sand and dirt into a firm* 
■olid mass (or tho lomo deptK 

Glycerin aa a Seal for Liquefied Hydro* 
gen— One of the difikultfes which the 
united Status Bureau of Standards hoi en 
countered in tho liquefaction of hydrogen Is 
the securing of hydrogen of sufficient purity 
If other gases are present, they become 
froaen at a temperature higher than that at 
which hydrogen liquefies This clogs up tbs 
apparatus and stops the prooees. Tbs etor 
ing of hydrogen In any kind of a gas holder 
is therefore a matter of some difficulty be 
cause gases are very apt to diffuse through 
the liquid seal used In the holder and become 
mixed with the hydrogen, Kxperimsuts were 
made during recent months on the relotivs 
rates of diffusion of nitrogen throu|^ glye* 
orln, machine oil and water It was found 
that the rate of diffualon through glycerin, 
la much lower than through water or Ina 
chine oU This was to be expected because 
of the oxtreotaiy low solubilities of nttrogon 
and othtr gasen in glyccHu The Bureau 
now proiKMws to omtdoy glycerin as a seal 
for the gas holder used for tbu temporary 
storage of pure hydrogen 

Plomblt, ail Acid Resistant Material.-* 

This is the iinmu given to a proilUct that has 
recently appeared on the Germau market 
The material Is In tbe nature of an artificial 
asildialt which con be obtained In any deelr 
abk color and of higher melting point than 
is ihsupMSHd 1^ tho ordinary run of asphaltic 
substances. The inriting point of the plom 
bit flubatauce la in tbe neighborhood of 190 
(ICKre<_a G It is made In a variety of colurs 
and is completely oilorless. According to the 
patent sp4*riflcations it Is a complicated com 
binutiuii of olek add with hard rubber plus 
the addition uf cuncentrated sulfuric add 
and free sulfur The new product Is of coo 
aidorable interest to chemists for ths sub^ 
stniire is perfectly add proof, as It resists 
ati sorts of acitls in varying concentrations 
und is tin. refun well suited (or lining tbs 
walls and bottoms of acid tanks and con 
tainera of ail sorts, and also (or the protec 
tiuu of muchinery that is Hiibjccted to acid 
vniHirs and fiinns The process of covering 
the metal apparutus witli the plomblt plates 
IS somewhat as follows Tin so sheets which 
look much like cement ur ceramic plates, 
arc dlppctl Into the molten plomblt and e« 
mcntcvl togitbcp ho that an <ven surface 
fnH> from cracks or openings of uny sort is 
ohtRlnvnl For further details gee CAcmtfcer 
Zoitung 

Synthetic Marble — A new proceas of 
manufacturing synthetlt marble has been 
(Icviscil in which tho marble is made by a 
wet niotliod in place of the fire method A 
mixture Is made of chloride of calcium ood 
an nqueouM solution of sodium carbonate or a 
mixture of precipitatcfl carbonate of 11ms 
and smliurn chloride snlutiou is heated in 
autoclaves at a ft mi>erntur<* of 300 degrees 
( und 24 utmoRpherus pressure for a pei4od 
of eight lioiira, A (‘omimct muss is obtained 
ill this inunuer llir product resembles 
marble has thu same high lustre When 
wMhum milphute is employed In admixture 
with chloride of calcium a iiroduct is ob- 
taiupil whirh resemMcs nlabaater — Chemiker 
Zettung, 1023 

Hexalin Soaps. — Hexailn and raethjd- 
bexuUn soaps are being made and used In 
Germany on a large scale for various textile 
and laundry purpunes The compositlou of 
Bomo of those soups l» given below This 
dntfl WAS dorivefl fr*»m the German (>eriod 
leal called Sttifenitaider Zoitung In the first 
formula the soap Is made from a mixture of 
5(K) parts of Jlnsewl oil, 250 to 3(X) parts of 
hexnlin 109 pnrta of potash lye of 50 de- 
grees Bo , and 1208 parts of water Auother 
formula consisted of 6(X) parts of rape oil 
fatty arid, 600 parts of hexalin, 190 parts of 
potash Ive 50 degrees Re., and 1706 parts of 
water Still ano^er formula consists of 200 
parts of cocoanut fat, 190 parts of llneeod oil 
200 part* of hexalin 156 parts of potash lye 
and 880 parts of frator Products whieh re- 
semble soft soap am made from the foUowihg 
formulae 500 parts of Unssed oil, 900 parts 
of methylhexolin, 100 ports of cauado potash 
lye, GO degrees Be, 140 parts of aoda lye, 
86 degrees Be., and 290 parts of water; 500 
parts of linseed oil fatty acid, 800 parts of 
hexalin, 52 parts of potash lye, 2d(^srts ef 
Boda lyt and 300 parts of water iWe 
gredleots are mixed together In « kettle 
heated with indirect steam upHl s dear eoliio 
tion is obtained. The hydrogeMted pheoDlA 
hetslin and methylbaBdla, M lA the 4epm^ 
fioarien of the Isto by the elhkH oo thet w 
quetnMnrlBff p rootmU ehoteeaeA 
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MATERIALS HANDLING WITH FEWER HANDS 


To Modernize*- 

MOTORIZE 


Motor dnven machines 
demcks cranes hoist 
ing and conveying ap 
paratus — load and unload anything from iron ore 
to live elephants, with equal ease 
All products of factory, farm, mme and forest 
meet at the wharf where nations barter as 
did mdividuals m the village market places Rve 
thousand years ago 


The same compact powerful easily controlled 
machine the motor hoists ore from the mme 
gram mto the elevator every sort of matenal from 
one factory floor to another It operates long 
moving platforms on which motor cars grow like 
magic travclmg cranes in steel mills baggage 
trucks in railway stations 
Whatever your materials handling problems, 
there is a solution m some form of moto^^atlon 
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Going to Build? 


If ihe answer it or “Maybe,” then here is your book 

—the Scientific American V Home Owners’ Hand-Book, just 
published and designed to give the A to / in practical home 
building The lust word on the building conditions and 
methods of 1924. 

The book is an authoritative guide— —as authoritative as 
Scientific American itself— on the subject of building, how 
to judge materials, how to plan the house according to loca- 
tion, building considerations, decoration inside and out 
Also contains the legal aspect of water rights, sewers, etc , 
and in addition the many modem appliances and housewife 
luxuries, and how to install them in the building 

512 pages of the essentials in building that will turn the 
house you build into a home If you are going to build, 
$2 50 is a slight insurance cost against faulty materials or 
serious mistakes in construction 

Ontmr jFoar cop> — cmmpwn miit 


SOENTincAMERKM 


PUBLISHING CO 


233 Broadway, New York 


MUNN & CO. 


Book Departireot 

Sctentlflc American Publlihing Co 

233 Broadway New York City 


fi A 


0«o\kTn«n i 

Pleaaa aend me a copy of the Home Owner, Hand Book Incloaad And HM ehamaa prepaid 
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The Story of Steeb— V 

from poge SIO) 

tfaa odjolninc traoif onner hooss to ths 
holders that grip the carbon electrodes. The 
bottom of the electrodes ia maintained with 
s clear ipaoing of about threesjuarters of an 
Innh between them and the surface of the 
slag 

At Che South Chicago Works, the electrio 
fumaco ie used In conjunction with 25'ton 
Beeaemer converters and largo tilting basic 
open hearth furnaoea of 200 tone oapadt^ 
llie capacily of the olectrlo furnace Is tons 
and the charge cotiiuata of sU blown molten 
Besjsemor metul, or a charge of molten open 
hearth metal from the 200-ton tilting f urn aces 
is used Instead of Bessemer metal Threo- 
phase current is uBe<l, and the amperage, 
sutomiitlcally regulated, runs from BOOO to 
14/MK) pw phase The current comes in to 
the transformer house at 2200 volts, aud is 
transformed to 110 volts. If the fumsce Is 
producing 80 carbon stool, the temperature 
will rise to about 2750 degrees if it is 
making 08 carbon steel, the temperature will 
rise to 2850, snd fur certain products It 
will reach 3000 degrees Fahrenheit 

It is fiuedlcaa to say that the perfect con 
trol of tlie temperature st all times, daring 
the process of rehtiing, as well as of the 
cbemiial reactions, and the possibility of 
making many sample tests during the heat, 
are among the great advantages of electrio 
refining 

The sequence of operations in refining a 
diorgo of ntclul, is as follows. 

First Twenty five ton* of blown molten 
Bessemer metal or open hearth metal is 
pouml in 

Becond The electrical current is tamed 
on 

Third 1400 pounds of lime, and If 
BessoiOLr metal be nsed, QOO pounds of iron 
oalde are added This forms a slag for the 
removal of the phosphoros 

Fourth After the phosphorus has been 
reductal from 09 to 008 of 1 per cent, the 
preliminary or oxidising slag Is renmved 
from the furnace and a new (redudug) 
slag is made by shovelling in 1100 pounds 
of burnt •lime 200 )K>unda of sand 200 
pouiulM of fluorspar and 200 pounds of coke 
duat — all for the purpose of deoxidiEing the 
metal and eliminating sulfur 

Finally whtu the metal in the charge has* 
been thoroughly refined, the proper amount 
of mangiuiese, nickel vanadium, chromium, 
or other alloy is added to produce the alloy 
steel roqiiir^ The treatment as above 
described lasts about four and one half 
hours 

In the next chapter of the sej'les wo shall 
deal with tlie open hearth system by which 
the bulk of the huge output of stool from 
our Amoricim mills iu pro<lucod 

Exploring Within the Sted 

(t onUnued from page S 17 ) 
graphic reoonl is being made, the record is 
a atruiUit lint 

When hoTALver a discontinuity such as 
an inclusion, n crack, or a hard or soft spot 
paase-H through the Koleiioid e red light 
flashes or n bell is rung and the spot of light 
on the galvuuumetFr acol« movea tdiarply, 
while the photographic record is no longer a 
straight line but shows a hump 

As applied to an elevator cable supposing 
that a siiigh uin. bus been broken, e\eD if 
the break is Inride the cable and is invisible 
to the eye the defectoscope not only abows 
that there is a break but It show a exactly 
whore it lies This fact ia especially valu- 
able in ttpplicHtlon to elevator or mine hoist 
cables that have been in continued use The 
solenoid can easily bo installed around the 
cable, the control and recording device being 
located ut any desirable place, whether quite 
remote or not 

A highly interesting Installation of the 
defectoscope Is now iu regular uao in Schp 
nectady wlicro it is used for testing the 
bucket wheels of largo ateam turbiuos Some 
of these forgings arn as large oa ten feet in 
diameter and four inches in thickness They 
must bo of uuquoationed integrity, for the 
stresses put upon them by revolving at a 
high rate of speed are extremely high. By 
beginning the deff^toscopic analysis at the 
periphery of the disk and moving toward the 
center in a spiral tho analysis is made in 
much the same manner as If the disk were a 
single long piece 

Blnce this Installation was made two yean 
ago perfect rwwlts have been given It la 
believed that no piooe which has been H- 
lected aa a reault of the magnetic anelyala 
has ever turned out on **autopay'* to be a 
good diak, and no acoeptad disk has mr 
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prt»v«d b*4 1 b BmoM of rnlopo- 

iieopk UoirholM umI other defecU which 
W0& cenuiiMid unknown bad it not 

been lor tbe nee of mainetic analyels from 
ten to twentj per oent of theee expentive 
iliska have rai^izly been thrown out. 

In OM oa«^ thii MtiouUr inatrument in 
(Heated a bad apot mt aeemed to be about 
the (eneral idae and ahape of a drar box 
Howerar* alxure the ated horn which tha lorg 
Ing had been made had a ver/ aatiafactury 
chemical analTata, bat for mametic analynia 
the diak would Have been accoptod In fact, 
;(o mire were the proponenta of the magnetic 
method that there woe a large induiion of 
mmt aort In the large forging that they 
agreed to repa/ the eoet of the forging if 
thoir belief proYod inaoeurate Therefore 
rite dlfk wag cut open The auapected area 
was found to eontaln the fragmented pieces 
of a broken brick 1 Thla brick aa llluatrat 
mg the total depravity of Inanimate thtnga, 
liad managed to get into the blooms during 
the rerolling of the ingot and had been 
rmshed. T%e piecea were distributed over 
n conriderabte area, providing the potential 
ranee for a centrifugal explosion had tho 
dick been ueod in a turbine 

The testing of large circular specimens like 
oar whe^ l^motivb tiros, fly wheels, large 
gears and elevator sheaves in a similar man 
ner to that of the turbine disks has also been 
rommerdalised 

Steel rails were formerly made by the 
Bessemer process, but it waa Imposaible en 
tirely to aUminate the danger of an occa 
(finnal batlA ranning a little too high in 
phosphorus. This element has the effect of 
rausiDf "oold shortnesa," or brittlennu, espe- 
cially in cold weather, and many disastrous 
railway wrecks have resulted from this fact. 
But ri^ are now made by the open hearth 
process and are practically free frum this 
danger They coat more to make but the 
railroad companies do not hesitate to puy a 
higher price for them, in fact far two decades 
tlipy have voluntarily paid a bonus fur mils 
of high standard 

In one case a serious wreck was caused by 
the accidental Inclusion of a common bolt 
which hiMd got into the molten metal In the 
mil mUl and due to some cause which a 
( hemical analysis would hav e probably 
shown, had failed to dissolve in it This 
included bolt bad weakened tho rail until 
it broke at the critical moment A simple 
installation of the defcctoscope would ha\o 
prevented that particular rail from ever Icav 
ing the mill 

In tho Burrows laboratory iu Jersey Citj 
the writer witneaaod one particularly simple 
bnt aignlfleant demonstration of tins defwto 
scope's ability to ‘ spot" defects In sttol rails 
A rail that had been in use on a railway 
during a period of aorao years was placml In 
a horioontal position, and a defeetoMcope wus 
ntounted on a movable carriage in such a 
manner that It was able to traverso th« 
entire length of tho rail First It waa ex 
plumed that a well camouflaged artificial 
flaw * cuusiatiiig simply of a small hole hud 
previously been drilled Into tho wtbb of tho 
rail at some point along Its length This 
had been filled with putty and the job cun 
ccalod with pigments As tho soItuuUl 
moved slowly along the length of the rail 
It was observed that the beam of the gal 
vanometcr swung slightly ut defimto equal 
nitervflJs of about eighteen inches Then ut 
one point it swnng quite sharply kft. Tin 
latter phenumenon had accurately located 
the hole, while tho torm^r stood as an indi 
cation of the strains that bad beon put upon 
the steel at the cross ties 

Am the dofoctoscope must not bt too sbu 
sitlve for commercial uw, and must bo able 
to distinguish between insignificant and si r 
ious flaws, It can bo adjusted to any desired 
tolerance in this respect 

The muguotoecope nnllko the defectoacopc 
does not ^wuys give an indication nf the 
(xistence of flaws. It is used for rhctklng 
the general physical properties such na 
hardness, grain sUe, chemical composition 
of a piece of steel or Iron against the like 
rrroperties of a standard ptoco For example* 
using one of the types of mugnetoscopo. the 
magnetic comparator, suppose a certain 
ploee of material Is known to posssas the 
fxact propartioB wanted for making a tool 
and it Is desired to know whether these 
propertlei have been duplicated in other 
pieces of material In thU case two Identl 
cal solenoids each having its own system of 
exploring coils, are provided. In one is 
placed tie standard material, in the other, 
the material to be checked The two sole 
nolds, enarrised by alternating current, are 
ooonaotad in aaries and the teat coils are 
conneoUd opmritioii. If th« two sped 
mans are pot iMtlcil in their magnetic 


properties a differential effect will be mea 
sur^ on an Indicating device This is be 
cause the voltages set up in the respective 
test coils are different 

The standard piece may bo of any ron 
venloiit length, whUe the piece to bo tented 
may be in a continuous length and may bo 
drawn through its coils at any desired speo<1 
up to 200 feet per minute The doflectiuns 
uu tho indicating de\lco may be read by 
means of u lamp and scale or they may be 
made to done the contacts of u delicate relay 
so that signal lights and bells, or a marking 
device may be energized 

Examination of small circular pieces such 
ae bolls ball roccs rollers, and piston rings 
by means of the magnctoscope makes the 
location of cracks, flows aud s(.grcgationB 
easy In addition, variations of quenching 
temperatures of as low as 10 degrees are 
dotoctablo This method bus ^ just been 
adopted for testing the bevel (,ear rings of 
a well known make of motor car 

Drills for instance, which have received 
proper heat treatment are readily separated 
from imtHirfoct drills and laminated regions 
In plates can also be determined hy meaua 
of one form of the magnetoocope 

The application of magnetU analysis to 
'rregular shapes must be considered indi 
vidually, for while the detection of flaws is 
usually possible, it Is not always necessary 
when the raw stock bus been certified mag 
netically The Item of greatest interest in 
semi finished parts is the correctness of tho 
heat treatment and it Is in the sorting out 
of properly heat treated ortfiUs that the 
appiicutlou of magnetic unulysis to irregii 
lar parts and small shapes finds its widest 
usefulness 

Magnetic analysis la also applicable to thu 
study of growing fatigue strains in steel 
under stress wlille in service TUlro strains 
bring about a thange in the maguctlc quah 
ties of the steel For example, during thi life 
test of a new model automobile, airplane or 
other mucliino tlm model may be disas 
sembleil and the parts examined magnetic 
ally, permitting the detection of defective 
parts before the defect Las otlurwiso made 
itself disLovLrable 

In short practically three quarters of tlie 
steel prixlncts of the world are iiotcntial 
subjocts of magnetic analysis, and when Ihiy 
havo bccomi} actual subji'cts the factor of 
safety allowed in most stuJ constnictmii 
work will ULcurding to the proixuitutci of tho I 
method, be muttrlally decreased, while the 
loams due to mysterious failures will grtatiy 
(liminUli ' 

Post-Treaty Standing of the 
World's Navies 

(Confirmed from pa<j€ ISO) 
ment we also ahow a largo predominance 
with 03 siiipM In fleet submarlues of 10()0 
tons and on r however we make but a poor I 
showing Japan has J4 ships in tJiis class! 
against our nix, tho tight itosHeased by Oront 
lirituin and nine b> Franie Our iioHltion 
IB strong iu aircraft carriers and this is 
due to our coim rsioti of two of oiir huge 
bnttlecriiiMtrs 87fl feet in lengtii and With 
a designed Rpced of Id knots into aircraft 
cnrriorH Japan should have ctuno next with 
three ships in which two battlecrulsors were 
to have bten Included One of these, how I 
over, WHS inJurLd in the earthquake and a| 
battleship has bom converted in its place 

Wo have drawn up this comparison with a 
V low to placirig before (_ ongreos und tiic ooiiii 
try tho urgent neenl for the eouslruetion of nt 
least eight or ten light oruiaers of the 8<XK) 
to lO 000 ions cJttBS Tin conference per 
nuts the arming of sueh vessels with guns 
lip to eight inch caliber, and u squadron of 
10 000 ton, ^12 knot vessels, currying eight of 
those weapons and with a steaming radius 
that would enable them to cruise anywhere 
on Lbo main sea routow of the world togethir , 
with the construelion of a doren flotilla 
leaders, would (p) far to correct the present | 
j want uf balance iu onr fleet 

Making High-Tension Gabies 

(ronHrtttfld frnm paoff 3 S 5 ) 
front through n die somewhat larger than its 
I own dlumottr, the diflcrtiico being nsuallv 
about 1/4 or 0/3*2 inclna As the cabh , 
passes tlirough this chambi r a pressure of 
5(K) pounds per aquan Inch is exortml on tho 
plastic lend by tho hjdraiilloally operated 
piston This pressure fan?es out an oftvel 
opo of lend around tho paper cable as It 
passM through the die The reason for hav 
ing the tend pl&stic instead of uudten is two 
fold First becaast it must not be hot 
onoagb to damage the paper or compound 
nud Mcond, because if fluid it would squirt 








u/ 




A~-Go( eUriMl late from gariSo 
B-'Nptklog to do tiU t M 

1 hoor uid to mimitM ■tatie 
D— Lunch, and Mldinf the world w%r 
B— Stnndins at gl 00 par hoar 
F-Dliio 

G~R«port* at SiM Mroi avartlmo. 
H~Trwck uaad at nlslit Why T 


The Real Diary of a Real Truck 

No wonder it has been called ''the most interesting 
chart in business 

For the 6rst time you are enabled to see your own 
truck "face to face ” 

It's a revelation I 

And you notice at once that your driver is only a part 
of your problem 

Now you see your whole problem laid out before you 
•—analyzed for you in terms of hours and minutes 

Wrf for Booklet S 

The Service Recorder Gomaany 
dsvslMie, Olde 


The Advice of Specialists 
— Yours for the Asking 

TN the friendly desire to co-operate with in 
* ventofs and buildera of small motor driven tool^ 
novelties or appliances, wc maintain our Kngi 
neenng Department — a corp of apeciallsta whose 
chief duty is to devuK ways and means of apply 
mg fractional horse power motors to new uses 
if you are developing a new product and are 
perplexed with the problem of finding a motor 
exactly suited to your needs, we want you to tell 
our BUigineering Department of your difficulties 
Years of close contact with the uses and aj^Iica 
tion of small motors — extennvc experience in 
counseling with other inventors and manufoc 
turera, has given the personnel of tins depart 
ment a specialised knowledge that will be cx 
tremely helpful to you In the solving of your 
problem. 

P«el free to oak these esperti for advice Thryll be glad 
to do cveorthbig poesible to help y ou And a tpeedy sohition 
to your power unit difficultly end will give frank and lin 
partial minions on any motor question Pill in and mail 
the DUMORB Survey Blank, attaching rough sketch or 
blue print of your product, 

WIS(X)NSIN ELECTRIC COMPANY 

4800 SbctMntli Sti>(M,R*dim,V^lMOiuln 


DUMORE 

\^r 1 Survey Blank 

Fill in and Mail 

Wisconsin Elertnc Co 
48(X> Sixteenth 8 l Racine. Wis. 

We are interested in small motors and 
desire to receive, Orafis thcrecominenda- 
tjoa of your En^ncenng Dept ai to what 
^tor can best be applied at a power unit 
for the tool appliance or novelty mentioned 
be lew 

U> Motor snD be used for (SUte purpose) 


(b) We will supply you with sample of 
machine fur tost purposes (Yes or Nn) 


^ P MdUm- 

oc intermittent. - 


We wiUnced 

For constant 
service 

Motor wiU or will not,, 

be enclosed in machine 


We will require 
(Stale Speed ) 

Constant 

speeiJ 


R P M 


or variablcL 


IBumore 

BoctknciHPMcrm L 


I 5 I I t 

w LV £ C 
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COLGATE’S 

Shaving Stick 


HANDY CRIP AND REniL 



For Gimfort) Ginvenience and Economy 


When wc aay to you that the 
Shaving Stick haa important ad 
vantages over shaving preparations 
m any other form, wc can do so 
without bias, for wc nr^ufacturc 
•having sticks, powder and cream 

In ita attractive nickel box, our 


'Handy Onp”3having Stick is most 
convenient for traveling It will not 
crush when packed, and it makes a 
wonderful lather for easy shaving 

It IS not uncommon for a Co^te 
Shaving Stick to last more th^ a 
year in daily use. 

The famous "Handy Grip”, with a trial-slw ihiving tdek 
in nickel box ient for 10c, When the trial ttlclc U gone, 

Colgate "RefilU" for the price of the oosp alone, 25c. 

GOtXIATE ae CO f Buahiishsd 1S06 t NEW YORK 


Personal Stationery 


SOO SHEETS mi 
100 ENVELOPES 


$2^ 


Printed With Toer Nan* and Addraas 

Clwr whita bond papar with rnvalopea to match 
Your nanM and nddraM prlntad In bcaiiUful rich 
blue Ink nn both papAr and tAve 1 op«a. and amt 
to you poftpald for only Sl 00 (Weat of Donwr 
aud outaldo of U S tl 10 I If inronvenUnt to 
aaad tha mcmey w* will ahlp COD 
Writ* nama and addiwM plainly 
Money returned If you are not diot* than aat^ 
liSed Order today I 

ELITE STATIONERY COMPANY 
5074 Main Street Smethport, Pa 

WAN t'^^ork hAIi- ? 

Earn Sbyoa^f Manor 

tm einplu: 
i»mt. V 


SlAUta^a week (tFTtUKHINL , 
tn NoMlIlita fw oaiivaealna Wn teat hr* u^tmnmn 
KPloymeDtand funtlehWtWKINt* OUTh iTFRlil' 
ortoSar WHtala4ay AMTtl 


rNr.%. 


’SSiT: 


The MONARCH Jr. Lathe 

Idaal for Bogtnnora or Exporta 

The MONARCH Jr 9 En^ne Lathe (Ulo«cret«d) 
U •l^tnpla and trouble proof-’ betfinitort eooe turn 
out Snlthod work-^e choice of experte toe A 
^lendid lathe for iaveoion meehialee emell 


hop owaere Coaipact 


completely equipped, 
a c c ur a I « 
teml qefofc 
ebani# ter 
auto eatery 
device* 


A 1*0 bidh with bed leodth* up to S (eel Made la 
1 1 inch awlM •!*« too at allshtly hUhar price 

THE MONARCH MACHINE TOOL CO 

430 0 .k St,„t SIONEY. OU. 


$270 

s'laibe- 


Book Shelf Clearing 

To dear our shelves we are offering a number of books, many at 
attractive discounts and all standard works of reference and usekd- 
ness Write for list of titles and prices We shall be glad to give 
additional details and invite inquiry 

SaENTIFtC AMERICAN PUB. CO 233 Bnuavay, N««r T«rk 


oat all over the plMS snd weald not fono 
evenly around the eabU, or bold its dupe. 

CabUs, any more than any other Uod of 
electrical apparatus, cannot he delivered 
without first being tested to make sure that 
they will give the servioe for which they 
were designed In service they most often 
undergo a considerable amount of bending 
during the process of installation, they must 
he able to withstand voltages o good deal in 
excess of the operating voltage, on account I 
of mumeDtary surges, and ail the other elec* 
trical characteristics already touched"' upon ' 
must bo chockod up That moans that b^d 
Ing tests, SB well as voltage, conductor rests 
tance, insulation resistance, and dielectric 
loss tests must be made 

There are some points about the voltage^ 
tost wldch illuatrate particularly well howl 
carefully the design of high tension cables 1 
has been studied, and necessarily so The 
duration of excessively high voltage is of im 
IKirtanoe as it has been found that an In 
snlatlng material may withstand a very high 
voltage momentarily but will fall If it is 
sustoinod for several minutes. It is also a 
fact that the kind of voltage has a direct 
bearing on the strength of the insulating ma 
terial That is, inanlation such as Impreg- 
nated paper can withstand something like 
two and a half times the voltage with high 
tension direct current that it can with AO* 
cycle ultumutiug current, but with high fre- 
quency or oscillating voltage, such as from 
oondenspr discharges It fails at about half 
that voltage Thus in testing care must be 
taken not to damage ths cable by using the 
n rang kind of voltage, nr In operating under 
service conditions to permit the production 
of Murgos, very likely of high frequency by 
Improper awiteblug mtthods or otherwise. 

So It will be seen tliat it is not a simple 
matter to convert old rope« and oil refinery 
refiiMo into a iioientifieslly designed and per 
feetly manufactureil product, for with high 
tension cnhles, where the forcfs to be eon 
trolled are ho powerful that the? will moat 
certainly search out the slightest weakness, 
nothing short of perfection will suffice 


Truffles and Truffle Hunters 

(ronlmtied from page 3S2) 
from the common truffloN of hhirope that 
they are placed by botiuiists lii a distluct 
family 

The first tntfliea known to the Bhrcndi 
wore the whits summer species Tuhor aesU 
lum, and tlio Bourgogne truffle, V'ubor mn 
oituitum The former wotm came to be known 
as the English truffle, ’ since It was one of 
tha coinmontst species In the Liondon mar 
kets, being found from TDidanmmtr to au 
tumn in l^ccii oak and birch wuoila It 
In nbont ns largo us u amuH upplo and is 
covered with coiispicuouH bliuk warts while 
the flesh is brownish with white \clna 'l"ho 
odor is \ery strong uud penetrating and 
tlie flavor ugroi able 

That quetn of all the truffles, the P^rigord, 
or Tuhir melano^porum, was not discovered 
until about the end of the fiftpentli rentnrv 
At the present tlmo, when the French 
truffle is spoken of this is the kind that 
is meant, P^rigord pic, more commonly 
known os PdW de fates gras, is flavored with 
this species, uhicli Is famous for its delicate 
aroma, its uniformly good quality, and its 
regular shape It is about tiie sise of a 
walnut, rounded in shape, brown or black 
externally and ornamented with coanw warts, 
while the inti rior Is blaekiih gray varie 
gateil with wdiite veins. The odor is very 
pleoBunt resimbllng that of a strawberry 
when the tubers arc young and becoming 
powerful with ago It occurs during the 
autumn and winter months under oaks and 
beeches, the live-oak being Its favorite sbel 
ter tree 

Tlie Italian truffle" T magnatum, has 
a strong oiior resembling that of garlic or 
decaying cheese It it quite irregnlar or 
lobed in shape without warts, yellowish or 
brownish vollow externally and pale liver 
colored veined with white within Although 
usually tha sixe of a walnut. It sometimss 
weighs as much as ten or twrive pounds 
It occurs In late autumn in clayey soil under 
willows, poplars, or oaks, and rarely In 
cultivated flnlds Unfortunately, Its flavor 
docs not equal its odbr In strength 

Another onlon-accntod speries T niooro- 
sporum, Is sometimes found in PbiR^and be- 
neath oak, beech and willow trees. 

One of the characteristic winter species 
la Taber bramnle whldi is round and mek, 
with sharp warts and the nsual variegated 
flesh Its odor U very strong and Isftlvg 
The ‘SvMte truffle," T a»Mfii> ocetirt to; 
Itogliiid, Germany, and goviherii Swwten, 
ITOiriiit httt above the iponnd and bdl >ir- 


tod. It to ibottt the stoh of « iaiflg lirgliiuL 
end has a whitish red tint 

In ths market at Xrqnt Itslki wbtH I 
have mode oarefol obeervatiotn of the edi 
ble fungi, the following gpseist art tisiutly 
found Teber osatifeiir. Teber brtiefole, 
Tuhst mesmierttmm, 7>(b«r leftoadspoj^m 
and Tuber enotoaHMa In FtintiSf eeysral 
tnilUon dollars' worth of tmfltos an iiUrh 
eted annually at from oos to two dedUtis a 
pound, many ol which find their Wtf to 
America. In 1913| nearly half A mtiHon 
pounds were exported from Fran^ tb o;;^r 
couutriet. 

One October day not many years ago, 
some truffles were sent to our lurbanutn 
that were collected under oaks to the 
luburba of New York City, with the aid of 
a dog trained to Italy gentlemeq nail 

conedved the idea of deveioptog our native 
truffles and raising dogs to sop^y tbs ni^s 
of those who wished to hunt them. The idea 
was a good one — scientitlonlly If not opm 
merdally — and we encouraged It The dog 
was taken to an adjoining statq and fopnd 
other specimeni, which were also sent to ua 

Three species of truffles had previously 
been reported from the eastern United 
States, but the records yrere scanty and the 
specimens few Here were the actual fresh 
specimens, not many, to be sure but stlU 
In suffident qnantity for sdentiflo Investi 
gation. Anyone now finding this species can 
readily recognise it from the description or 
by ooroparison with the preserred t/M 
This new spodes, as published by laiis 
Gllkey, is yellowish brown, somsthnos for- 
rowfld, without warts, one-half Inch in diam 
eter. yellowish within, marked with white 
vsluA The SBCB contain from one to four 
spores, which are Urge yellow and Isanti 
fully sculptured It occurs in New York, 
New Jersey, and probably in other eMtpm 
states. 

The possibility of finding native truffles 
of commerdal Importance in this country Is 
rather remote, sines they would almost oer 
tainly have besu discovered already by tho 
Trench people of the South or ths It^ans 
of the North However, thero are seotiona 
in 'Virginia and the farolinos settled by pso 
pie who probably mvot saw tmfltos and it 
might be well to institute a qareful rsMsreh 
in those States oud iu regionB lying to the 
west of them If truffles exist there In ab«tn 
dunce, the hogs certainly know it by this 
time, sine© it is customary to turn these 
animals loose in the forests and 1st them 
make their own living by hunting aooms 
and chestnuts and digging op poke root 

Tho introduction and cultivation of com 
merdai spt^cs would seem perfectly fsosl 
ble on theoretical grounds, sines all th« 
necejuiary facts and conditions now appear 
to be known , but careful experimentation 
alone would determine the accuracy of this 
conclusion The following conditions Would 
be essential 

Tlio soU must bo light, shaded, properly 
druiiiwl, rUh in decaying matter, add con 
tflining a certain proportion of Mme and 
clay Sandy soils arc too dry and too poor 
to grow truffles, oven if lime were added 
to them 

The ohma$e conditions of France and 
Italy funiish a criterion New York Is too 
cold for the bcjit winter species although 
some truflies fonnd in northern Europe 
might grow here. Southern Oallfomla Js 
probably too dry, but farther north on ths 
racifir roust there is plenty of rain, as well 
as moderate temporsturea The llmestons 
regions of Virginia and soutbwardi would 
seem to be ideal loealitioa 

Tho best sAri<or of Europe are prob- 
ably the truffle oak, the evergreen oak, ami 
the haxfl Those and other Fnropeaa sps 
cles might bo planted in this oonntry in 
places where they would do well , or a num 
ber of our native trees and shrubs, ludi as 
oaks, beeches, hnxelniits, birches, elms, pop- 
lars and willows, might be used experimen- 
tally 

The spatentuff method most lanpdy used 
in France for establislUng new grounds 
is tb taka soil from truffle beds and spread 
It over the new ground. Another metiiod, 
oallod oolontotng, la to plant mature truffles 
Just M one would plant potatoes, but with- 
out tb* same assnranoe of suecess. If there 
to any virtue in the new method ot'maktog 
artlfldal cnltures on leaveo, it would soon 
appear to a new country where true triiAss 
(fid not exist In the case of the ordinary 
nuehroonL excellent spawn may ba grown 
from the flesh of the cap, wtthopt dit^tbs 
•pores at nit These and other meteods 
mtoht be 'tried to savafal wril-aahioM toval 
ities In tito United titete#, wbiehi to 
avaat of anodasa, would sem u eantovk of 
dtotrlmtton of the apim- 




Modern Transportation 


The Autocar Company has been a leader in 
the automotive industry for 26 years and has 
constantly developed new methods to cut trans- 
portation costs ^ 

This Company now manufactures the only 
complete line of both gas and electric trucks 
Therefore, it can provide the most economical 
unit for each individual hauling need 


The Autocar Company 

ESTABLiSHeO 1697 

Ardmore ♦ Pa. 


Direct Factory Sales and Service Branches or Affiliated Representatives in 

*Albany *BufTalo Erie Memphis *Pflt«non San hnncm o TalMha&iu 

*AU*ntown *Ciimdeo *Fi»ll River Miami ^Philadelphia *San Jone Irtnton 

Altoona *Che*tef *Fre«no ‘Newark ‘Pittsburgh Schenectid> V\jKhlngron 

‘Atlanta *Chlcago HarrUburft ‘New Bedford ‘Portland Me Scranton \\e»i Pilm Btacl 

*Atlantlc City ‘Cleveland ‘Indianapollt ‘New Haven ‘Providence Shamokfn 

^Baltimore Golumbui ‘Jeraey City ‘New York Reading ‘SpringAcId W HI imspori 

Binghamton ‘Dallaa lancaeter ‘Norfolk ‘Richmond St louts Wilm gton 

*Boatoo Denver ‘Lawrence ‘Oakland ‘Sacramento ‘Stockton Morceater 

‘Bronx ‘Detroit ‘Loa Angelea Orlando ‘San Diego ‘Syracuae S ork 

‘Brooklyn Indlcac** Dlr»cc Fa or} Branch 


Autocar 


OdS and electric trucks 

capacities from 1 to 6 tons 

EITHER OR BOTH - AS YOUR WORK REQUIRES 


SMHItw 8 Ktixtoa CV. 
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45 minutes toasting dcvelcps 
Its anstocratiC flavor — tne 
enormous production makes 
possible Its democratic pnee 


ii 


LUCKY STRIKE 


ITS TOASTED 
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I magin e an automobile with the power 
of Niagara Falls— a four million horse 
power car! Yet one month’s output 
of Harrison Radiators would cool it. 



THE HARK OF RADIATOR 8 A T 1 8 F A C T I OH 
Harrison Rahutor Corporation hM our oNdorspSKWf /« tMth Up* mpstlos BoiRNTiric AHUrcAif 
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750 K* W* Motor Generator Runs 

Silently and Efficiently on Self -Aligning Ball Bearings 


D ay in and day out, this 750 K W 
motor^Rcnerator delivers its power 
unfailinRly and silently The eflicicney 
and dependability of this Riant machine 
has been mtde pe’jssible by Skayef Self 
AliRninff B dl Be irings No power is lost 
In uvereoming friction of plain bearings 
No time is lost in costly shutdowns to 
make bearing adjustments or renewals 


plain bearings \nd leakage of oil onto 
windings— are eliminated by Skayef Self 
Aligning Ball Bearings True spheres of 
steel — accurate to within 1 /2 of 1 / 1 0,000 
of an inch — roll in raees of h irdened 
steel and malntun precise, original set 
tings Oil tight housings prevent 
leakage of lubricant on windings and 
coils and eliminate consequent troubles 


Users of hundreds of thousands of Our engineers will gladly help yon rea 

motors and generuors have found that lize the economies and advantages of ball 

the two chief causes of trouble— wear of bearings on your clectne il equipment 


THE SKAYEF BALL BEARING COMPANY 

Supervised by BKP* INDUSTRIES, iNC 165 Broadway, New York City 





RtCAYKr ball Bkauno Co Mm Ottr tndoraememt In draitng imCA tMcm pUam mentUm SctBNnrto Auenican 
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What a motor 
truck buyer 
wants to know 



1 With whom he is personally dealing 

2 Responsibility and experience of manufacturer 

3 Manufacturer’s rebuilding and reconditioning policy 

4 Design and mechanical superiority 

5 Handiness in congested traffic and garage 

6 Whether he requires gas or electric trucks— or both 

7 What weight chassis his business requires 

8 How much of a pay load he can legally carry 

9 Cost of replacement parts 

10 Manufacturer’s established local sales and service 
reputation 

The Autocar Company. Ardmore, Pe. 

ESTABLISHED 1897 



AOToCAm do Mir miAwmihw* /« 


ENrect Factory **Autocar Sales and Service” Branches 
or Affiliated Rejn’esentatlves In 


‘Albany 

* Allen town 
Altoona 

^Atlanta 
^Atlantic City 

* Baltimore 
Binghamton 

*Boatoii 

*Bronx 

^Brooklyn 

*Buffalo 

*Comden 

*Cheater 

^Chicago 

*G1eveland 

Columbua 


*DaUaa 

Denver 

^Detroit 

Erie 

*FaU River 
^Freeno 
Harrieburg 
*lBdlaaapoiU 
*Jeraay City 
Lancaattf 
*Lawr«ne» 


*Loa Ang^ea 
Memphli 
Miami 
♦Newarit 
•New Bedford 


•New Haven 
•New York 
•Norftdk 
•Oakland 
Orlando 
•Pataraon 
•Philadelphia 
•Pltteburm 
•Portland Me 
•Provldanoe 
Reading 
•Richmond 
^cramento 
%n Diego 
•San Franctoco 
•San Joae 


’'lodicatM Direct Factorr aranck 


•Schenectady 
Scranton 
Shamokln 
•Springflald 
•St Loula 
*Stockton 


•Smcuae 
Tallahaaeea 
Trenton 
•Washington 
West Palm Beach 
•WheeUi^ 
WllkM*Aum 
WUUgmsport 
•Wlhnlttgtoo 
•Worcofitar 
Yorii 


Auto c ar 

gias am/ electric trucks 

EITHER OR BOTH - AS YOUg WORK REOMliea 


ABm aliaM aiaoMba gteMsmi 
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With the Editors 


F BOM coal tar product# to the ak; by 
thi7 ; from a study of the earth's crust 
to flfhttng the bed buit , from the cotor tu 
nature to the War Department's radio 
net, from the safety of Ute and Umb to 
the handling of Mnowalldes, from tlie 
largest map In the world to the rdle of 
Mrds In Sewage disposal . from the fam i 
natlng story of the criminal as an Invcn 
tlve mind to the sertons study of hre 
rlBlcs. from Uncle Sam’s high priced for 
eetry school to the ImposinK span of the 
proposed Sydney Harbor Bridge, from 
the open hearth furnace of the steel works 
to the locomotive of the future, from the 
Speonlatlye subject of telepathy to the ln> 
trlcades of Uie Abrams techninue — nil 
those widely diversified aubJe<^H, fmmd 
in this Issue, come within the editorial 
scope of this joomai And this editorial 
scope continnes to expand year bv }ear 
as new fields are thrown open to science 

A ll sdentlflc information Is Interest 
log, but perforce some binds of caJen 
tlflc Informatlim are more interesting than 
others. There is bound to be a more fain 
cinatlng story In the Invmitlve genius of 
the criminal than in the c*ompoundlng of 
some new paint And after all our object 
is to be most Interesting and alwa}a read 
able, without sacrificing for a single mo- 
nient the authenticity of the facts thus 
presented Ttiat truth which is stranger 
than fiction finds exprewdon in our ooU 
umns, and that truth which Is strangest 
and most Interesting finds the gnatc^t 
amount of space for Its proper treatment 

T hus many of the happenings in the 
various fields of sclent e art chron 
Icled In these columns In the form of 
notes. Lest that vast fund of useful in- 
formation tucked among the advertise- 
ments at the back of every issue be over 
looked, because of tbe more readable and 
obviously more attractive illustrated ma 
terlnl, we call attention to It at this time 
Month after month a memlwr of our staff 
goes through the current trade papers and 
technical journals and bulletins which 
come Into our hands In u never-ending 
flow Those bits (»f Information whhh 
are of value to the SciKwranc AmnucAx 
—that well rounded-out tnan whose knowl- 
edge of practical things makes him sought 
in the circles of everyday commerce and 
Intellectual social life— are digested Into 
short, understandable abstracts tbe bulk of 
which appear under the heading of “The 
Scientific American industrial Digest,' 
while others of a non Industrial character 
are scattered throughout our columns. 
Prdfeasor H O Spaulding of Princeton 
Uhlvertlty, one of our contributing edi- 
tors, abstracts for us the more Interesting 
articles appearing in domestic and foreign 
Journals devoted to pure sclaioo Our 
Chemical Bditor, Mr I Ginsberg, reports 
new chemical products and pngresses de- 
scribed In the chemical press of the world 
In his “Service of the Obemlst” depart 
ment All these abstracts represent fnr 
mors editorial work than their space allot 
ment would Indicate, and they are tbe 
very Quintessence of Information 

O UB psychic article for April we must 
confiess. was prepared and pubUebed 
wUh some misgivings. Would it be poe- 
•tbte to say enough without saying too 
madiT Would U be po»Ible to offer addi- 
tional Inducemoita for high grade medl 
niua to come forward, without making It 
appear that we were flinging a final chal- 
kage bottd their teeth? Apparently both 
thssa things ware possible, for In all the 
coomuaiC whKdi we hare had from this 
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iirtiili*' iioluxl) wild huH tukim the troubla 
to write to U8 huH read Into CNir worftt 
iiiotY tliHfi iliHi wore Intended to co&vey 
A HliK'in ngrtt thui hod Lot no fur- 
thu tluii liud u ^iDcoro detcrinlnaUOD 
(o do ull \vi could to inHuro that the last 
half ut (lur luviHtlLuiUm should be leik 
harron of result h <if i>ermunent scluntlfif 
valuo titan tlu first half — that was all wa 
jiieant to um\t*y and that, Judging from 
the roturnn Is all \\\ did otmv^ 

A LRLADY ai4 In a position to l9^ 
Huro our readers ,tf at tlon aa a reaoit 
of our enlarged olTt r Alreudj Indeed, 
ui art In the (Htsiihm hkiured by tha 
nan ludtnL sententeN of our April artida 
— that of itelng ohtigcHt to tell all uppll 
cuutH that, (or the rtioment the offer U tn 
a condition of at (H*it(uncv, and that foP 
the luonient no arningeuKTitH tun be made 
with further candidates 

O UR July isHue will contain the first of 
what we l>elle\e will be a fairly ax 
tensive series of arti( les dealing with the 
inedlumshlp which ulll come lininedtately 
liefore our mtunUtte* as a reanit of our 
LXUnded offer We hu\e known of thfi 
case for aorne lime and have in fact bND 
in rather clow toiuh with It The medi- 
um 1 m in e\try senNc of the word a pri 
vale and non profeMstonal one Kbe hOa 
ni\er sut fur her fMmll> and h*f 
frhnds nllh (hr tatii'^lonal Introduction 
of a Htuall group of iirlvlleged Investiga 
torn *sti< Is a IK rson of a stklal and in 
lellectuul and financial standing which 
raakt It necesf^orv to apprulne the mcaral 
fattors In the case at a very high value, 
and to take the cIhIium which are made on 
her behalf with ihi greatest aeriouanetm. 

T he case has n very eonaiderable hla* 
tory prior lo our parflclpatloo In it, 
whl(h Is HO much a imrt of the story that 
we plan to tell It at aome length Jnat 
as in the (useR of Nino and hin pradecea- 
sors we had to explsln In detail what tha 
mPdliiiDMlilp uas supposed to ooiulflt in, 
wo must do the same for our newest ap- 
plicant And in her t-aae the atory is so 
much longer must be told In such greattir 
detail, and must have m much more ewt- 
ous attention that we have decided, tn tbe 
July Ifwue, to attempt nothing more than 
this We shall by that time have had teat 
sittings but they will have to wait for tha 
August and later Issues. 

I F YOU have been Impatiently skimming 
these lines In the expectation of Isatlk- 
ing tlie Identity of this medium whom Wo 
take wi very seriously you are donmod to 
dlsappolntinenl Publicity is tbe last 
thing in tbe world which she wants jSbe 
will remain anonymous right down to the 
moment when and If, she wins our 
money and even after that, If a valid 
wav enn l>e found of making It plain that 
the case is as represented, her Identity 
will Is concealed We shall not avcii teU 
you, for the present where she Uvea or 
where our Rlttinga with her are hsld^ 

J UST to whet your curiosity a Htttfi 
more sharply, however, we will 
yon ao much more If she wlhQ Dttt 
S2WK) it Is to be devoted entirely to |ni^ 
ing the exTMnsoR incidental to brtngi&g 
before us other uie<llums, for further In 
\estlgation We shatl have more to usj 
of this nspHt of the case next montili vrs 
mention it here in pausing, Just to pfft 
eniphnsls ufHm the financial dtfdntereat^ 
ness of the ladv who is trying to prove to 
us that the objective phmoroena ot 
seance room occur 


The stoves of the woild are hauled on 
lederal MotorTrudcs. or ten years 

ago iFdien business emciency first de*' 
manded faster transportation^ the 
three greatest stove manufacturers 
in the world adopted Federate as 
standaid ddiveiy equipment Ever since 
dien "Garland^Jewd" and "Peninsular" 
stoves, ranges and furnaces have 
been started to their miltons of 
ukhnate owners "Via I^derair 
This is only one of many industries 
which have proven Fbde^ 'Dudes to 
be adequate and sati8£u:toiy fi>r all 
their transportation needs. ^ • 


Detroit ii the home of thoutaneb of indiutriea* 
It leftcb the world in m»ny of them One of those 
la wtuch it excclb U the ftove btulnew. Then 
are more itove^t ninget end furnace* made here 
than in any one other ipot in the world The 
producu of the Michigan Stove Co , The Detroit 
Move Co.* and The Pcnin»ular Stove Co , are 
houiehold name* and have been for generadon*. 

That they u«e Federal Motor Truclu cxcluilv^y 
U another evidence of Federal popularity 


1 Ton 
1 ]^Ton 
2 ' v-Ton 
3 h to 4 
5*6 Ton 


Pnc« of Federal Truclat 

$1675 7 Ton $5000 

2150 Light Duty 
3200 Tractor * 3200 

4200 Heavy Duty 
4750 Tractor 4235 


Theae pricci are for wndard chasMia only, in 
lead — F O B Detroit. Excise tax additional. 



FEDERAL MOTOR TRUCK COMPANY DETROIT 


FtDnAL Monm Tkvok Ca. Mi Mr mdanemMl tn atith tMia y beit iMnKm Somnmo AmiOait. 
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n3to5L*2i?<S^^^ flre^tlnfniiWn* iolntioni, motor foeli, pow.rftil exploi.lT*j fertiHjei^W or* but a few of the ^oy dtvorrfM 

pJSSiu Ur. tha family trU of which la here ahown Tho thermometer Indicate, dlatlllatlon temperature-(See page 8#0) 
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Inside the Earth, and Out 

Conditions in the Rock Crust That Lead to Earthquakes 

By Oliver Lodge, F,R S 


HK old nbout the eartti ^^ 1 IH thui It 
consisted of a thin cruat of aollfl niutcrlal 
nintiilnlriK u swthlnjc and uiolten Interior 
whUh ut Intorvaln hurMt forth In \ol 
cnnoes und HtreuniK ot molten lH\a At 
one time indeed e\HK^.ernt('d vh^iN were 
bold about the thlnneKs of Ihe aolld truKt but more 
oonoertuthe eNlliimteH plHoed il'^ thhkneaH at about 
800 milPN Tliere wuw no evldtmt for flila however 
the gueNN wuH due to the stt udv Ini reiiKi of Uiii|ieraturo 
fu(;f>erlen('ed mi borln)„H win miuh Into the crust, ho 
that It could be reckoned that u leiniieraCuri that would 
melt the rocks wuh to t>e exjiet ted ut a reummuble 
depth 

Tlie Idea of h niolton or really Huld Interior had to 
be nbandimed when tin irreat natural phlloHopherB of 
the laet century began to stivl' "Hh precision the phe- 
Bcnnemm of tideH Ihe tldea nffeit onlr the fluid imrt 
of the earth, and pracllcnllj art found to affect onlv 
the ocean, allowing that that is really the onl) fluid 
portion, In the full Hens© 


l>luyeil hy such tUildN as honey or treacle, but there Is 
u klntl of fluldlt> which behavea like a oolld to quick 
forc'CH and n» a fluid only to verj slow unco. The 
moHt familiar example of that Is pitch Pitch when 
cold tiehaves like a brittle solid, It oun bo broken with 
u huiuiiier, and does not bond or otlierwloe yield to 
ordinary forces Dut It la found that If even a anmll 
force U niiplled to It for montba together, It Yields to 
that force, very slowly, In the same sort of way that 0 
fluid would } leld to it quickly A fluid takes tlie slmiie 
of any veKoel you put It Into, and flattens out under its 
own weight So does pitcli, no tuatler liuw cold It ts, 
but you might have to wait several jears for the 
process to to complete. It never vlelds quickly A 
force lasting only u day or two would make hardly any 
ImpretMiion, provided It was not suflicient to cause 
bretikuge 

Now there Is u certain heavy black rock which Is 
rather prevalent In the deep criiKt of the earth and 
which when It cOmes to the aurfuce Is known as basalt 


of the word “fluid The 
rest of the earth must to ' 

extremely rigid other ' 

wise tlie tidal fortes 
would affect that too and 
the whole earth would 
bulgOt instead of onl> the 
liquid ocean ut Its sur- 
face The yidd of the 
ocaan Is a dirrerenilol 
«ne< If the whole earth 
yielded apprrcialdv the 
extra vield of the ocean 
as observed, would not 
occur Oonaequent Iv, 
measurement showed that 
the earth must he as rigid 
as glass nr steel nnd It 
was also pointed out that 
rocks imder the presMure 
of the superlmumlient 
matetiuls could not melt, 
however hot Tliev Imve 
to expund im mt Itlng, 
which Is the opposite of 
lee, and therefore grt»at 
pressure would keep them 
solid In spite of high lem- 
peratnre Moreover It 
was nullsed that voUa 
noes could not to n sign 
of renllv deep-seated fire 
If the earth were miilnlv 
molten, the crust wouW 
be llkeb to break tip and 

sink In and the fluid t * i. 

coiw to tho KiirfHC^ In TKe pMoRWph Uken in 

taet the enrtli In « inol !* 

ten stage would not to iOW-degrec 

habllahle nt nil Ice flouts 

on wHb) Imt Holld rock does not float on molten rock 
l! sinks 


of the co^st tlie sea is encroaching, or the laiid ts sllik- 
Ing Hut the opeiutlon Is much more striking on a 
large continent like Antericu Take Booth America for 
lUNtuncv It is floating In equilibrium, with a high 
range of inountainK, the Andes, on the west, and Uie 
great river philns of Hraeil and Argentina on the east, 
and if left to linelf would be In equilibrium, but the 
rivers keep cm carrvtng down nmteHal from the moun- 
tains to the sen and hence, though very stowl}, are 
gradually dlsturlring Its balance, like a load shifted 
from one hUK of a bout to the other Oonaequently It 
U to to e\|)ected that the east side is gradually sink 
Ing, and the west side gradually rising-^ slow and 
very slight rotutlon of the whole continent 
But whut Is the result? It Is evident that a gram 
struln must be put uism the soUd materials of the con- 
tinent espe<iiiUv ut the edges The tilting of a mass 
like that must be iifXN>mpnnted bv sadden fraKureu and 
slips. The solid |H>rtlon will be strained until It gives 
way and fnlln suddenlv back Bach breakage U mott 
likely to occur where the 


The photograph taken inside the Kilauea Are pit, showing the flow of laea through s hole in the wall, which 
Prof Jiggers got at greet risk of his life, after being lowered inside the pit and uncomfortably dose to the 
2000-degrfc mass of molten lava This photograph Is, of courae, a time expoMtre 

H not float on molten rock —the Htulf of whkh the Qlunts (’uuseway, near Port There was no liquid wal 
ruHh In the north of Ireland, Is ninde This n»ck be- In those very enriv days 


ground Is being forced 
up Parts of It will citng 
on until they cun cling no 
longer and then fall 
a smash, and very Mkel) 
a splash, since the break 
age muy easily occur nn 
der the sea at some little 
distance from the coaid. 
Hence, It Is that the coast 
near a range of inoun* 
tains la more likely to 
to an earthquake regirffi 
than any portion of a 
great plain though of 
course small slips may 
occur anywhere, with less 
frequency 

Still more extraordi 
nary coDsequences have 
been suggested of late as 
prolmblv resulting from 
thlM flotation theory 
which la associated with 
the name of Professor 
Wegener, oild la called 
sometimes the Wegetter 
hypothesis. Some of Us 
recent developments are 
due to Professor John 
Jolv, h R H of Dublin 
Tbo moon is known to 
have been brokep or 
squeesed off from the 
earth in long past pre- 
, , , _ „ . , . historic ages and the 

s Ih^ in the wall, which left by Its separa^ 

comfortably elooo to tho tlon la now the mere r^ 
le Mpomre ridmnii of a depression 

called the Paclflc Ocean, 
There was no liquid water or reasonable atmosphere 
in those very enriv days, and the earth had no sem- 


XhlH Kfute of thingM muy realh Imve (Kiurrwl nt « 
certain nurlv i»erhal of the earth’s history but It would 
not betiime hnhltnblp until this prot-etw hod all ceased 
aD<l ilte crusts foimed hv cotdlng bad suavsilvelv 
fallen In until the wlutln larth wns wdid when It 
would have a chance of ctKdIng ut the surface sufli- 
dently to allow woter to uccumulute and low forms of 
life In make their npisarunce and this cooling has 
gone on until to«lay VoU unite's nnd hot nprlngv were 
therefon Hpoken of an nicrt hUIu eruptions lofnllxed 
pockets of lient which sut)sci|uentl\ c'onid be rendllv 
explalnwl h> ntdlouftlvUv, that N to sa^ bv the s|xm 
taneous dlslntegrotlon of heavv attuuM and evolution of 
sotm small part of their Immenw stores of Intrn atomic 
mergy 

Indeefl this plunonanon of rndlnHctlvltv — widch Js 
also held to acctumi for tlu nMionlshlnglv hlgli temiifr 
ature of the sun and the stars md to to tlu Nupph of 
the heut o hh h thev are ofmllnuulh radiating— Is so 
grtol that thf Wfindcrwus that the earth was not hotter 
than It Is Hence no one douhts ttiat the Interior of 
the earth U h<*t but evervom douhN that It 1h serl 
OHsh fluid Hut If not fluid U mnv to pastw, that is 
to sav extremelv vlscfuiK, Ortllnarv vlwfwltv Is dl»- 


cotnes plastic and viscous, like sealing wax or pitch, nt 
a reasonably high temperatttre hmg before it melts. It 
contracts on solldlfvlng — ^that Is the reasfin of the hex 
agonal clefts In the Olant’s I’nuaevvay and, hence, 
prcKMure would keep it solid and prevent Its melting 
It Is not, therefore, molten In the ordinary sense even 
In the hat depths of the earth It would not > leld to tidal 
forces, which lust only for a time measured In hoars 
but It would yield to forces which continue uniformly 
to act over centuries or thousands of vears. 

The modem vriew, then, of the crust of the earth Is 
that at a certain considerable depth there Is a vast 
accumulation of this seml-plnstlc material solid and 
unyielding for all ordinary puri^ises, but vleldlng slowly 
like a fluid to very long continued forces In this 
magma the continents are believed to be floating- 
floating as It were like Icebergs In a sea of pitch— 
mtlld and stable enough to all nptiearance, and yet 
liable to slow and regular movements, Of a kind which 
would to experienced quickly bv nnv ordinary floating 
Istdv qome parts might rise, opposite parts might 
Rink and this sort of slow disturbance ts known to be 
going on Even In England some parts of the coast 
are rising so that the sea ts retreating In other parts 


blance then of w Imt ir Is now It was long before thft 
formations whkh are studied In geology It moat have 
occurred ttousandN of mtlUons of years ago. But lollf 
after It happened this sear would be deep, and all the 
water would accumulate there; when water could make 
Its appearance The great Intlge of land would be tfl 
the opposite hemisphere, high and dry But thU atato 
of things wmulrt not Inst forever There would be a 
tendency for solid matter to full and move, to as to |Ml 
up the civpity Moreover, a great floating mass of ta^ 
might break up, nnd a part of It drift away ftom tliik 
rest Tlie shape of Ajnertca looks ns If U hlH| oocf 
fitted on to Africa ftnd fffuropet the Idea la that It otM 
formed part of that great oonttnant 
But there are certain propelling forces^ partly dua 
to the rotation of the earth — which couM bp ait|dehiad 
more at length— (tint tend to push a detached maap of 
land, cracked or aeperated from the rest by oofna 
convulsion, tend to push U (awards tha we^ In a 
tlon oppofdte to the rotaHon of the earth Aidd 
floating mnsi, floating It the viscoo* magma tfiova 
siHJken of vonM In (he course of ages gradvafly 
travel so that water flowed into the hiteratlCM or in- 
tervening spaoa and became what w« now know ok tba 
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Th« cmtcr of El MUtt, 19^260 fert blffh in the Andes 


AtUtotie Ocfmi. The |>t»hed ecrntment would tend to 
omuhtd* up cm its udvaDclng Bide, and would thuw form 
tha Socltr Moancaln« and the Aadea, which at one time 
niay have been much higher than tltey art now , ordl 
nary atmospheric proceaBcB of degradation and denude 
tlon Would wear them down, and a coast line would be 
formed even on th(dr advancing side, ahd there would 
he any number of minor upheavnis and sinkings in 
tbemtelTet fairly Blow hut not alow In comparison 
with the majestic movefuent of a whole continent 

On the opposite or esHtom stde of the earth there 
woold not be t^e tome pushing force tending to nepara 
tlon , but there would be a precipitous descent Intij the 
cavity, that Is, the lands there \\ouId be standing on 
Hie edge of a precipice This would Inevitably lead to 
u certain amount of separation and atlll more would 
It lead to oocaalonal cataclysmic disturbances, or break- 
age and falling In of some portion of tlie cni^ 

Anyone living on a mountain side or tlio edge of a 
precipice niuat know that It is rather a dangerous pool* 
lloDf and that a landslide may oecnslonnily oiv:ur 
Japan Is situated on just such a preclpk-e Tlie land 
slopes down sharply Into the depths of the Fadflc 
Ocean, the gradient there lielng iihk h Hteetier than on the 
west coast of America , and accordingly U miiKt be 
1 >ecn 1 ]arly liable to (he sudden collupHeH thu( wo cull 
ciirthquakes. The Phllllplne islands are on the edge 
of another deep thanm 

Now If a breakage of t\ie crust (k*< »i*a at an\ plai*e. 
It Is bound to bo atcrunpanlwl 1»> n \ioient shaking 
ami this shake or earthquuke tremor traxils timmgh 
the rf>cks at a great tuu-e giving them a rajjld h<»rJx<»n 
t«l vibration The nm\ not lie mmli In tx 

tent. It limy be only an Indi or two Hu( If the foiin 
datlons of a lamse are Nliuketi bv n couple of Inclie^ U\ 
such enormous forces us (itn Nhtikt It rapldlv tin hrit k 
and Htone of the houw (unnot follow (lie nuoement, 
and the whole structure Is llnbk to collapse The de- 
sign of luitiHes In nrdlnRr> HumfrleH Is not adapted to 
this rapid shaking of the foundations and dainuge 1 h 
iKUjnd to result Kian a small tremor, muf)i Jess than 
ufi Inth, will do aerlouK dnmage 

When tt breakage of the cniNt <a-< urs under the sea 
and a cleft Is fonmnl, It Is quite pisHlhle for wane 
water to get Into the Lleft and <b‘w(nd to regions of 
high temjiorature, where it will be convert! d Into 
Hteani and mav cause aouiethlng laoro like a volninh 
explosion Tliere apiieara no mKHl htiwever, to call In 
tiio aid of stoum In order to account for the iluinage 
done hy a frafture In the earths (rust near uu In 
huhlted Humtrj Morwuer the shock of the dlsturlmnce 
travels far and wide as an niithquake wave U travels 
ihrongh rlie deep-sealed rrick ai u greater pmv than 
through (he surface rust and lienee a distant station 
— It may lie a thousand miles awav — usmiliv evp^rl 
encee u double RhrMk or doiihU series of vihrudons 
set c<imlng through (he diH*p tarth Itself another com 
Ing through the surfai'e cnist a little nft^rwnnls The 
speed with which tliese two waves (ravel Is np|iri)\l 
mutely hnow'n ond hence hy the iiuervnl I»etW!*en 
them, an estimate cun lie formed of the illsiance at 


which the original catastrophe inU8t have wturretl 
If two iieopiL go to oppftslte ends of a lonx Iron rail 
Ing, and ime of them hits tlie lall, the utbir tan adjust 
hliiiHelf so as to hear tvMi knocks, one crmilng through 
the Iron, the oilier through the air the speed iif sound 
In Inm being ftiur thati that through ali and by tltn 
Ink lliese sountls he could reckon huw fttr away the 
l>eiKon WHS who delivered the blow even if h* did not 
know If he wert llstenluk In tlit iiilddU (»f a long 
i ailing running east and west he iiilkht he uncertain 
whetlier the sound caim fiom the east or from Ha 
west to tell that, he would have to t'ornpare not<s< 
with orlu r ohsirvers Itui If there were twf» listeners 
with a lirth dtstanif lH»tW!H‘n them tlu*n eltliei of 
them could It it the dNtaiu* and both of them logetlar 
could tell the dirvsiton for tlie neuri r one would 
its*elve the wave l>eforf the other 
To ImUrtte the condition of an earthquake observer 
we mlgiit Imagine railings running north soulli east, 
and west Then supixisi two (tlvaervers Isuh on the 
(H»t and west line get the sluKk slniultHnefUish — thev 
would know liiat It must In coming from the ni»rtl» or 
the south whereas, If on«' rts'clved the sound l)efois 
the other, say the wore < ns ter h om tlan wouM know 
that II was coming partU from the east Hut to local I w 
It with ant precision rnoi< than two oliwrvcrs would 
be necessarv Thev must have Instruments which 
would record the neenratt Una tla sliock and thev 
must telegraph the rt suits to tach other Uouglilv 
Bpeaking that Is how 11 Is dune It Is soinewhat akin 
to the smmd innging bv wlikh gims were local! w»d dur 


Ing the wiir h\ tlmink the iirrlval of the sound at dlf- 
n reni stations 

The eartlupiake wave Is n^Jt a stmnd In the ordinary 
fsnso, though it travels with the siiee<l of wtund in the 
dlfT<n*nl nuiU t lals lliroukh whifli it comes Tt Is a 
qul\(r which hits to be reglsteretl h\ Ingcntouslv de* 
vised iSMiiluluni Instninants some of whhlj we owe to 
tla great eurllupmkc oltservtr the luU John MMne 
who sjtent manv years In Japan and some of which 
we owe to sir Alfrtd Fwlng ntiw Print Ipal of the Uni 
vcrsltr of hwlinhargh Mam rv Ing stations eejuipped 
with these delUuU and Inktnions instruments, are dls- 
trihuted In nearly all ci\lll/wi count rli^ 

Ha alwve is u cohPbhsHjeil a((*oant or sumnmrv of 
the Immenw^ amount of knu\vU>dge that has now lieen 
anpilnsl nbont the ornst c»f the earth In the past and 
prewnt and the wonder Is that the earth Is as stable 
and hnhittihle as It Is Uui It Is not realiv stable 
and we are wnk(*ned up to tla fa<r of lnse<iirlt\ every 
n(*w and llien In on< of tliese ealtahsms whhlj though 
small and Insignltic imi from the cosmic p*dtit of view 
have a terrible effect nis»n hnmanih Man Is a mere 
pigmv among these <s»avnlHh>ns of nature be Is a child 
of nattiie a ddhl of the earth as wi might say and 
must Muffi r ff>r tin storiuM and Iniiriuturtty of his parent 
ft is all k<HuI and wliolesoim for us In (la long run 
however dreadful It geenis at the time and at anv 
late we mav Ih» tliimkfiil that the dhirtw and loss of 
life has m>t this time been brought ulnml by hntnan 
wtekidness Man is not rtsiionsllile And under thoive 
circumstances though we arc horrified we need not lie 
undulv distri'ssed or deprc'sscMl A world wide calaialtv 
that (lestnwH whole families is I pvpect less heart 
rending than one whtcli picks tait here one and there 
another An earthquake dcstnos Imllw rlmlnately , it 
does not sc lest the voung and vikonms for desirmtlon 
Indeed thev are moie llkelv timn others fo escajie In 
nature then Is a survival <tf the fttK^st In war there 
is II deslrmtlon of the fhlesi Tla longing to help and 
tiu Kvinpiitliv whirl) is called out In an earthquake 
(Nituclvsm are all to the MH'd These cm-c urrences are 
part of tlie m\ story c*f life and deuth We are not 
responsible for them wl imu't do what we ( an to help, 
and retain our trust in (he wisdom and lameflcenc^ of 
Higher IVwers 

Photographic of the Innei Body 

A (H 01U)TN(, to the reiKirt of the Parts representa- 
tive of Ihc Amertnin Modhul Association Or* A 
Knt/urciT and I \\ c \ I In the use c'f nullum emanation 
added to ht(Hid se mm have lieen aide fo oldaln photo 
kPuphs of eiinoe^rs Inside the ImmIv Tla» new method 
Involves wltltdniwJng fiom the IsmIv a certalD unuumt 
of blood 1 roiii this hleHMl tla serum Is oldalned To 
(his biestd se rum a definite dositae of radium eimmotloo 
Is added I he radium treated bleHSl serum Is then In- 
lee feel Into (he Isedv The radium enianaditm tend to 
lorate In (he most nipblh growing tissm s such aft 
tumors of a niailgnani (Imrailer like cancer When a 
jihotokraph of rlu IhmIv Is made the prese mv of th« 
radium emanation iimnlfcKlN itself on (he plioreegntpliic 
l)late 

When this methcHl was applied to a pregnant gulnen 
litg It was ftiund that after a eertaln period of time 
the ntdiuyi cnmnatloiis concc-ni rated In the embryo 





876 


SCIENTIFIC AMERICAN 


June, 1824 



Ltii f'^lre UKld«n ele bvlnu uM-d to ctinty thn point of departure of a xroup of eaeaped erUnlnuU and Incidentally to demoiiitrate the height of the wall which they had «oal«d with hoHHWiuufe rope 
Uddera. Cmter The IrrcitulaHly In the ricketa at the top of thU picture la not very ronapletioua hut irutde with an ImprovUwl crowbar It waa Bulflctent for the oecape of two men Right The 

Miter termlnua of the tunnel that carried aoveral Induatrloua realdenta of Atlanta Into a more ooturenlal atmnaphere 

Intereating ewapcM that have InfoWed inventive ability on the part of thoae who eni^necred them 


The Criminal as an Inventor 

Some Curious Contrivances of the Oblique Mind that Have No Prototype in Legitimate Technolog) 

By Edward H Smith 


H ' ’ IBOITT the jiui r»5(l the Piii|K»n»r JuHtlnlnn 
turned HniuMRier Somewhat ♦'nrller when 
the iinMlIgal 1 heodora whh Htlll alWe and 
nllRht he had allowwl hlniself tn liecome 
enmeNlitd In Milk Whtther, a« our ro* 
* " — imuiUc'n will have It this was inorelv an 

other loverly IndulRenei* to Kratift the roving opulent 
of Ills guiter Ixim ii>ip*ralrl\ <(r an nwtiite hit of stato- 
mift alined at a IN rslan iiiono|>ol\, we (Jinnot <leter- 
mine at thlR puthetU dUtatu^. In <lther ovtnt, the 
most ceteliruted lUiinhcr of the ll^ranilne line did be- 
come Interested in serUultiirt and, liy that token a 
coniiiioD rrluiluul 

Silk laid l»e«j rcaLhln^ huroite slnc'e Iwfore t!>e 
Christian era from Oilna in the tannans of the 
traders of Iran The first mine to (Jrt'oev from <k)s 
in the HhaiH* of a tissue m> fine that It revealed rather 
than cltdhed tlie form Lulcr tlu raw ppodm t hej^an 
to reudi Home, wheie It was more valuahU than Its 
weight in gold Alwa\s It hud lH*en carrUd west hj 
tile Perslun merchants wlui were said Ui huvt gUancHl 
enormous profits from tlu tialik 

Hut Dolhing <a!ne to Kunii>e tveept the flUr or the 
woven tissnes of tlie ea**! and silk remained a mvsterl 
ouH ev**n a fahulous stufT wlanln sluan tin mmm 
light of gnat di'Horts and the split Idood of swart alien 
inen So for most a thouMand >eurs 

Tlu*n two HerwM hrlHtlun piiests ruulied touslauil 
nople and the attention of hiNtinlan I lu \ had hisn 
proHelytlng In Chinn and now cairitHl hm k with tliim 
something that iiiusl havt Ins n rtgardtd an mon pre- 
cious than c<»n\eitH — thi secretK of silk tultun TunHu 
Ian wuH told what Aristotle had \HgueI\ gueswHl at 
ImuKHliatelv his Imagination glowed T(< (Hanmandoil 
the mlKshmariPN to rttum to < hinn and lirlng him 
back some of tlu eggs of this wondrous worm 

Hut how (‘(uild that la* dom ’ thi pi lests protesied 
To take the Kllkworm or Its egg out of China wav au 
offenst for \»hl(h generals and iirlncesses had puld loll 
to the headsman 

hisHnian iMdnted to the bamboo stuffs his informants 
carried Wire llu> not hollow'* ( ould not the *gg8 
of the homhi/'T he toneuiUd (liOiUnt So the t^lvHstlan 
inlsslonuri»^ went forth sink tin (ggs ttf tlu forWdden 
Hilkwi>nu smuggliHl tliuii hmohh Wislem Asia iw the 
wa|«rnr had suggesHsI ami no hmught the learlng of 
the most Yuluabk of fabrks to ruro|>e 

Tlu stoc of tlie liM|>erial muster t>f Hvranllutn and 
Utime tannot jHise tlHur as a lare <\umple of crowned 
crlndnaHt\ nor as the first tnse of Inventive talent 
applied to crime, bnl it Hirves wMI enough to Intpmluee 
the Nubjevt of tlu artfulnts.s and Inventiveness of the 
trlniluul in eve rv tinu and age Smugglers have Hurtlv 
not been tiie leant Ingenious of nun In this dlrecticm, 
nnd Justinian’s Improv Isitilon (tf the harnhcxi egg eai^ 
Piers can hnrdl^ be rated high among the Inventions of 
this crew When one considers how gema have l>een 
smuggled cait of Oolconda and '^outh Africa by nude 


Dutlves, how such bulkv products as salt, tobacxu and 
tea have lusn eonstantlv dealt In where the govern 
ments held a monopoly or tufnreed a heavj IiiiiHist, with 
what gLncrullti of suceeMM diamonds are Inought Into 
this c'cjuntr^ from abroad^ the handling of n ftw Inseet 
eggs becomes Inslgnlflcamt One thinks of the false 
hottomed trunks the hollow heeU and walking sticks, 
the concealed scams and iKuketM In womens clothing — 
all the thousand and one artllUis that coiuo to the 
attention of our (ustoins men c\ir^ ^ear One must 
recall also the enormous business of Itcjuor smuggling 
that is today one of the most nimirkahle political and 
ftcKlul prohleiiis and consider rlio thousand urtlfiiis nnd 
special devices emploved llarein Drug smuggling Is 
however, the most interesting and halfilng field of thla 
crime now in existence nnd lo It most of the Ingenultj 
i>f ila modem smuggler Is d< voted To at tempt a 
recount of all liie curious devl<*es tised In the traffic 
would Ih lo reprint the newspaper accounts and the 
photographs of ihe llhistraled supplements c'overlng the 
last half do/A*n veara liVirvthlng from a false top In 
a hogshead clown to a false hack In a womans watch 
huM been tried 

In curlier urtUhs c»r this series which designed 
prlinarllv to show how tlu fight Is wagetl between the 
criminal nnd tlu Inventor It has Iieen mode clear 
enough that the lawbreaker has Inspired many of the 
devices and laechnnlsiiis that are the familiar safe- 



Rope Udder invented by a **8ecoiid otory man,” m 
made that it can be wrapped about tbo body and 
carried without detection 


guards of modem life Incidentally, many contraptions 
of tlie criminals themselvoa have hcvn (hMlt wltlgwuch 
as the various mechanlNins and cheuts used b> gam 
biers, the fire t>oinl)M of comiiierctMl InceBdlarloM, the 
various tcwls and Implements of the du'ck forger, the 
tneihodM of the Instrument forger and hia enemy, the 
handwiltlng e\iu*rt the apeclul oeiulpmeilt of autonio 
Idle thieves and the like 

A great nmny of these have not been created bj 
cilmlnula at uU but devised for leglilmate use and then 
converted to misuse Many devices employwl by gam- 
blers were made up for the Innocmt i»erfommn<‘e« of 
parlor mugiclans The tesds of the forger and (counter 
feltcr of pHi>er curreiycy are those of the 4*ngraver 
paper nmker and accountant Bank and safe burglars 
have adopted nltroglvccTlne and the ncetvlene torch 
from Industrv All this has bc*en made tlwir Tliore 
still remulns however, a (‘onslderable 1 mm 1> of mechan 
leal and other creations, of whleh Justinian s hollow 
staff Is an Instance, and which liclong tc> the crook 
himself 

The largest field belongs to the hurglai A complete 
statement of all his creations would Involve a hlstorv 
of the art of breaking and ontcilng surtdv <m of the 
oldest among nun ()no wonders InmuHllutely what 
tools the Egyptian grave robbers lauul who broke Into 
the pyraailds some five thousand jears ago and Info 
the rock hewn crjpts In the \ alley of the Tomlw of the 
Kings eighteen hundred jcars later Hrohablv nothing 
more funifidaide than brctnxe chisels and haHmieio ond 
Iwamdless patience, wherewith to work a way through 
enormous thlrknesHes <»f stone 

Nor may ourloHity quite imss by the tools used l>v 
classic housebrenkem ugulnst those trude strange locks 
that closed the hounes of Greece and Home against the 
wandering thief Indeed, there Is reward of Infnrinn 
tion on this topic for the patient researdier In every 
clvlIlEUtlon, however lost In time To every tribe tliere 
has ct>me pn)p4'rty nnd with It the tfilef To ©very ham 
let, every half barbarons vlltoge, advancement hn* 
bn)ught the permanent dwelling and with It the Ivreuker 
In Thtis locks were usliered Into the wortd and by their 
token burglars' tools 

Tl»e tools of the eighteenth and nineteenth century 
lumsebreaker seem most fascinating. There are re- 
printed herewith some photograidis of these tools. It 
cannot be said tljat they differ greatly from the Imple- 
ments of other mechanics They do, however, befoog 
distinctly to the Inventions of the criminals themselves 
We 8oe. for Instance, a great assortment of skeleton 
keys, used to open the warded l(»cks of the late nine- 
teenth century and still effective against the atmplcr 
bolts of today The tools of coiners, also, look like mpdl 
nary implements, but crlmlnftls used them first and 
devised them in this form Most men ate fandUBr 
with what the Amerlcoa underworld calls brass knacks 
nnd the British knutkie dusters. These, and thele 
deadly relative, th« skoU dagger, are the Inrentloas of 
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thugs gnd roughRt and hare no hoG<*mble prototype 
Thetv Is also the photograph of the toolx naed b> the 
famous Charles Peacei an Gagllah burglar of the i 870's, 
whom mun> British writers uiK>n crliulnal subjects 
seem to regard as a mcMut remarkable and inaHlerly 
bousebrwiker The tools are Interesting becaune they 
allow the horoe-ioade litiplementa of fifty H^rs ago for 
contrast with the finished devices and indhanlHiits UHOd 
by burglars today Perhaps the pttpularltv ot Peace as 
a notability rests on some suth jfround or, more Ukei>. 
upon tti« fucts tlmt he owned and lined to plH\ i re 
iiionu violins, that he uas u gluat felloa ua Irreprvs* 
rible Binorlst and in due time a \lctlm of the gHno\%H 
for that he shot au Interfering and contuuiiitlous hus' 
band. 

^ The Inventions of prowUrs, us houstbrcakers are 
called in the argot, iiiut not however lie llrrtlt€*d to Norh 
men and times Before Peaches da\ iiu AimrUan 
ItN^aker hud invente<l the dark liuitcm oi bullNoi^ fnmi 
which all the modem electric flaHlitlt^his Idim lH‘in 
adapted. WiKKlen wedges, with wlilch lo atraik the 
mortar In brkk or stone wmUm wliliout uitiHlug iht 
ringing sound of a stetl clilscl hummers mpi»eil with 
thick pads of niblier to further Uctidin tla sound of 
blows, the Jiuiiiiv and Ita diild the collapsihit jlmm\ 
lIu fine Steel wedges iistd In working a iimk Into ilie 
janih of n bank safe to odndt of iln? infiltiatlon ofnirro 
gKcerIne the finispun n»iKsof silk l>\ whi<)) hiirgliirs 
let tliemselveB down from the riMifs of tin tall loft nnd 
apartment buildings in w York to tain nilnmte 
thnnigh a window two hundred ftvt fioni the ground 
and u hundred or more from tJu nK)f all thiwt and 
many more belong to the burglar s lii\(n(i\( domain 
Fur nture ronmntU, howi^Mr tlmn rhesi Instrunants 
used for breaking In ari tin ln\entlonN iinphn od for 
breaking out The strange ctmtrtMinMs whhh linpris 
uned men have Ijenr lo the gnat |)ijr|K)se of fns-diun 
niuHt form a thick chapter In any volumi pn sumlng to 
contain even the first colni of the jonnirus (tf c stupe 
We nec»d not concern ourseht^s lu n with tin tlh that 
t'asanovu hud sikiiiggUsl to hliii In a great pti with the 
familiar saws and cut bars, with t)a^ ladders of torn 
bedding bv which men have sialed walls ugilnsi fits*- 
dom No vttulUv shines fiom suib < ominontda<s*s 
But where tliese famlllur thln>,s luneolT ilu strung! 
nesa begins Incnrocratwl men hu\i phked ui> idls of 
wire In the yards, nljops or stublts of prlsouH and fnsh 
loned from thmn plrkUtcks bv whhh acores ha\t Issn 
llljenited A bit of rustv tin has bt‘en taken and hv 
lirodlglea of Itdsir an<l imtlcnce wrought Into n tool to 
set at naught all the precautions of warders ami pi Ison 
anhiterts In 1840 J>tflls NapoUsm a pilstmer In tlie 
fortress of Ilain for Ids o{h ra bouftt' Invuslon of Frnnrs* 
a few \ears earllir lot Ids aides who wore iiermllttd 
to live In prison with idm get the prince up In the 
clothes of ji workman So attired he tis>k n long wide 


can In alienee Tliej to««ed him Into the dungecoj, the bar then listening Intentlj for the rubber ahod 

where he lay groaning but spoke no word footfall of (he njundBniari, then swiping again at the 

KventUHlIy, the many won another of thotu stniggles cage, till the night was half lie got little sleep 

which tlie ego Beems destined to 1<>se Tlie es! aiK>r They worked him hard In the brickyard He lost 
gave sign that lie was willing to talk Thev diagged weight and grew til Still lie did not give up He auv 

him from hla hole and he shutned away lo itu miu hlne jjended Ids work foi a time till strength returned At 

shop, where be looked alwiit and finally picked up a lust he had <aie of the two ne('t*Msary hurs cut ulmoirt 

bit of twine This he dlpi>od Into the glueiwt at the through, ttiat a <pi)(k wiamh would Jerk It from ita 

fur end af the building, where the tari)entry was done place He Kincartd th* cut willi eiirlh and lime and 

He currlid It dripping back to a steel table where some touches of giecm puiiit and itsl brkk dust And so he 

attacked tiu second 
Ihe (irlHctn ofitcJals did not 
suhihs t Idia rhev made 
(uiMorv exaialnatlons of Ids 
(s II lau did imt sound the 
bars ljc*sldes tlds man was 
ail ciJtprv user and he had 
none ' 

Mowlv again then, Uke 
Ihe dn»p <d water on the 
slal) of granite like frost 
auil lliaw al tla heart of n 
ciUk like time UmIT against 
the mnuntidus of ilu world, 
this Infills table luiin went 
nn to cut lilt s.ingl( bar that 
stood ligiilKsi Ills fn*ed(a)» — 
t thing imtsi llkelv empiv a 
m<*rc W(*rd It rcsik him 
alnaiF't dl of thres and erne- 
half vears tu do tlds deed 
of forfilt valor and siihllme 
inarv was Ivlng idMuit and twiHted his stlrkv string linaiUv Dnn tindv ho usud and ate Ids fill again 

In the |s)«der As It drhd the hits of enierv held fast s(» tlud hU sireiigih might nor fall him once Ids foot 

and la hud a modcrateh clUstlve contrlvuncs foi an was on <(|‘en giound ilaii taa tdght when the inc>on 

liiimodc lute ly ptdhnt and d< i* rnilm'd inim He said It was lievond the wot Id ilm and c londs had snllcsl the 

had taken 1dm three moiuliM to cut through tlie lairs faixs of the Th lades he was gone 

In this fasldon The oIlkiiN iHtlcved him and so set At Hih leileral pilson at 1 1 a>e nwea th In 1001 th« 
eldwn the ease uism Ihtlr lMH)ks inventltm of a eonvht ntaele |M»sslhh the tilslork mutiny 

Thev luit this leinarkablt escaper Into another lell and Jail break In whlrli twenrv se \<ti dctermlnesi men 

md ICHik precautions against the uhstraition of twine got awuv after killing and woumllng their keepera 

and glue and e im rv jsiwder Nevertheless at the end Tlie new prison ns |i was tlien (ailed was lielng 
of aliout thres. anel a half \ears the Mtmc man again built hv oonviet lulnir on a hill site west of the town 
made lilstNiaiH and his b irs showed that thev had he*en 1 lie ctuivlits were kept In the old prison later raUed 

eat (hretugli in evadlv the. siiiu tiiiinne i ns Is fore Da milllmv prison In Ihe f<»rl two or three inllef) 

The pilson Intr lllgence*s Ugan to wake*n at lids flu av\a\ Tveiy rimming a file of four or five himdred 

man liud had aeeess re » glue, or eiiiei v eu twine lids eeawkis was man lied oni of the old prlaon and along 

lime As a matter eif fad la had before the previous the roads and stremi !m ds to Da new side Here liny 

esc ajs* henn einplovtd In a e|uaiter of Ihe lulson wlileli wolkesl Inside n WexaUn stoekueU, laving lirlcks ereet- 

niusl have made It InitMissihli for Idm to visit the shops ing wuIIh hnllillng Du vciv etlls that were lo contain 

and get string after slilng of glued eiiuiv The con them in the future 

vld had hoa\c*d them One sunnv nfiemnan ilircs oj foui eif the leacHra 

Tills lime they did not get the bar euttd back hut ataong Die eonvlds walked over to a ivolnt of the stock 

his stopv iR well known among tin underworld elite ade stuck theli slmveN Into the earth turned over a 

Ihe man hud uwhJ nothing hut wemhn strings can*- Utile sejd and pi inured several lanvv revolvers and 

fully drawn freuii the rough siex kings furnishesltw tin evlia amniuiiitiun vvldeh had lertalnlv liedi planted 



plunk on his shoulder si tick Ids riding IkmiIs Into big state These he had moistened in his own spltth mnl 
sabots and mare bed out of prison without u word the then rolled In the dust of hU floor, sticking them 


turnkeys accepting him as 
u cann^nter wlthcmt cpicH- 
tlon Six vears Iftici the 
same e«4caf>ed esrnvht was 
emperor of the Frene h 

This exploit was emnlnted 
a gewd many years later at 
rHtnnemora bv no less an 
offender tlnm the celebrated 
Soap-box Hardv, who epdek 
h slipped on the uniform 
of u tminter, wlilcli hnd Issn 
left himglng In the clothes 
rc»oni PJiklng up n brush 
and pot, he too walked 
hlUhelv out Into the sun 
shine and golden air of free 
dom 

A few yenrs ago in one of 
our western State iwmlten 
Dnries a conv1e*t escaiHsl by 
the old manner of tutting 
through hh bars He was 
«( ntterrv onlv a few weeks 
or months when the police 
tdeked him op and returned 
him to his shadowed honse 
The prison oflUtnK us U 
couimun In such cases, de- 



The typical kit of tool* of the up-to-date burgiar While in a way modelled 
aft^r ordinary tools, they are of decidedly specltllxed form 


ninnded to know where the 

man had gi>t his saw He shook his hend with de- 
jected doggednesa and said hod used none OiifrnwH 
among the wardens Btlll the man hilnked held him 
self in a kind of atnpor and Insisted that he had not 
used a saw, that nev one had sinuggled such an InMru 
ment to him and that he had been without nccompHf'^ 
The keepers menaced him and applied their tongue 
Starters Their vlctlni bore the pain as best a man 


ngulnst Dip stones of bK c* H wall till thev hnd paiilv 
dried With th«*se frail stnmds he had ntturkecl Dm 
Inch thick steel bars 

At night when he had been locked in his coll nnd tht 
lights-out signal given ttds giant of iwttlemc had crept 
from his rouch and begun imlUng his '^nndv string 
hack nnd forth across n Imr It tfsik inanv nights l>e- 
fore he made an hupressimi, taking a few swlpe^s at 


lluie hv aeeessuiUH finm the emtshlt So armed Dk*v 
mivHDc*<Hl on the main gate ulthh had n towe^r alvove 
It o( t uplcMl hv a guard \\llh a n|KaDng rifle Inside 
giiaids rusluMl to head iht inuDn(*e rs off tilid were shot 
down nr elrlven to t nve i la an i \< hangi of shots is? 
twexn the (onviets nnd the tower gaaid euif convict 
and Du guard wtn KHIimI Tin gjites were throwm 
o|Hn and Du eeanhi^ Tiiu nut rolhiv\i‘<] by others (o 
Die total (if twcniv ‘^e ve n 

The piirzle of thi thing wii-i solvexl wljen one of the 
rlngleudeis fell Into Du Imnds of tia prison uuDiurltlea 
and confessed Mils man Inid Ixhii In c^oniinunicuthm 
with nn out'^lde agt nt hv me nns of see n t w riling The 
prison iK*oph were inoi t piiz/h d than ( ver What 
naans of u r wiiDiig hid men within Iht prlscm 
walls ^ How could thev get Da no. essarv tools and 
( la ndcnls'^ Bind code laid Da v ttnil Imd passed the 
eve of the pilvm eiiisor' 

The ea)itlvt kach i dn w a piece of < ulendorod paper 
towarel him and asked fm Ink and a ism with two 
clean iMdnts With Ink r»ii the first |Mdnt he serawled 
oat I convenDfUlid and Inn.Mmt Uttei of the verv kind 
a (sinvht would uriCt h.iim Ihe edlli luls did not oven 
note lint Du Ilni> wen s|iniid ratlar fur apart 

\fte 1 this wrifin;. heel Insn iHrmltteHl tee drv Tlwir 
oiighh the de iiHenstnd.ir pat the .him |xn tKiint Into 
tla holeier aiiel inokrenesi It with his tongue Thus, 
with spittle la wrote betwesai Die lines of the original 
letlei Dlls iianaeing sentence 

!>e»avn feair gafs nnd (\ria sheds hurksl Inside and 
iinrle p thiriv ftfDi imling of stockiidc west of main gat« 
hv Orfedit p 1 

Then were no maghliui pen teip readers present and 
neine knew what had leeen set dowTi 
Tla ( aidive a Howe d tla slasd to drv exunidedely 
Then la. jiasse d it ataong the oHh inis asking If any 
(oiild sf‘c unv marks or make out nnv letter All wero 
haftleel laughing slairtlv the eonvht dlp|ied a small 
sponge Into the Inkwell and rapidiv spread the blue Ink 
fCoatlrtfCcef on inttn 
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Taking the Stenches Out of Industry 

The Embarrassments of Left-Handed Perfumery, and How They Are Often Eliminated 

By James H CoUms 


\K little Item In lllnK^UleH (lnll\ Innise- 
keepln^f — three ihouPHnti |tin« of 

more or leag 

I»HV ufter duy the c ih hauN It ntvtty 
and dnmpM It iSoiip Ixmt^ and potuto 
I>ee11n^ melon rinds and apjde cort^ the 
Inimt hiiHli from the IxiardlnK houne and the poor UtUe 
brides first hlaeuItB, mixed 
uUh Hiieiiundsmh ii pt'r 
^THtufte of tin cans ein|)ty 
Nitfles, brrtken glass and 
(litna and lost sllver—it 
doesn t look much like 
wealth I But there are 
dollars In it — 4 i>er cent of 
rwstxcrable greuH*. worth 
eaHlIv three million (lollurs 
yearly and 11 jar cent of 
tankage for fertilizer, 
worth a mlllhin or two 
more Call It a round five 
inlllloo, or It good home 
built every day for Kume 
tuxpa>er 

Some years before the 
Great War began a tsiriKir 
atlon made a (‘ontract with 
Blngvllle to take this 
bage and render otit the 
grease and fertilizer hv an 
odorlesa priM*ess keeping 
thoae by products for its 
trouble and relieving the 
dly of expensive hauling 
and dumping (oostnutlon 
work was begun on u large 
plant, but before It could 
be put into oiwrutlon the wnr upset things Kteel 
trebled In price, coal row* from $S to $8 a ton, wages 
tor cuinnion hdwr from $1 7fi to $4 V) u day So the 
roiderlng plant cost more than its pmmoicrs hud esH 
mated That dUln t troulde them wlien they first got 
going, because giease and tankage were ulwi selling at 
better prices But it was soon fovmd that otM*ratlng 
eosts were higher too And then when wc got Into 
the war, those ftsKl conservathm signs ‘^a>e flie tat’*' 
out the niiioiint of grease in lUngvlIleR garbage to smh 
im extent that, where there hml botn elghtv iKJunds t<i 
the ton In nonnal times thiity ptnmds was about all 
that could t)e hoped for 

That rendering plant had to shut down, and tmiay 
stands idle while Bingville has gone btuk to dnmpJni. 
Its garbage Unbalamwl business londltlons during 
the war were to blame for tills failure, hut It was mu- 
tually a bod smell that taused the shutdown They 
built their plant lielleving that, with modi m engineering 
practleo gariiuge could he imlouded and frcnfisl without 
offenoive odors. But several hundred Thousand dolhus 
were spent unsuccessfully in efforts to mnke the prooeRs 
InofTenslve 

Chemists and engineers worked on the prohlem and 
* the solution often seemed to Iv Just around the comer 
Inventors turned up hy the sisire nnnoum ing that they 
had solved It and offering to liistHlI an upimratiis that 
would make the place hr swchi ms a cow s brentli— 
not altogether the free-lance lti\entor with a wlhl look 
In hl8 e\e either but bnclielors imd diwtors of mUnce 
In the employ of reRismsIhle ci»r|MtratlonR (lenernlh, 
they wanted alioiit five fhoiwind dollars to install their 
apparatus mldom any more and In manv mses only 
two or three thousand But when the garbag* eomimny 
moth' a counter pro|>ostil, offering to pay twenty five 
thousnnO If tlie apparatus ellmlnattd odors after the 
Inventor had tnMtalled It at tils own expentie— It had 
iln takers I 

By the rtmhrlng process used In this plant the gats 
bnge was hmu^lit in ns quickly us iMissIhle to have It 
fresh and least odorous \fter cotvklng to extra* t the 
grease the residue hft was dried down into ‘tankage" 
valuable to the farmer for Its nttrogfn and humus. 
Prftctlcallv all the odors went up a verv bigli chimney 
In the form of henteil gas exrt ;>t th< mlors ()f invoking 
which were kept prettv well Inside the plant In these 
gases, wmiething like thlrtv to fifty tons of fine dust 
went up the ihlmney everv day ThlR ilusi had a had 
odor Believing that It carried all the odors, engineer)! 
Imstalled apparatus to wumIt it gut of the gases with 


Rprujs of water In thU wav practhiilh all the duat 
WHS extruded It had a vile Ttdor and though rich In 
fertilizer values for the funner, was so dllttcuU to dry 
that the company let ft run into the sewer 
But the gas going up the stack still smelled* 

Then they tackled the nmlsture In those chimney 
gases. You have probably noticed that the fragrance 
of flowers in the cotmtry, 
and new mown buy and 
freshly turned earth Is 
sweetest early In the mom 
big when the gruiis Is heavy 
with dew Water vapor In 
the nlr corrlea this frn 
grtmce-“and tons of water 
vapor going up the Htaik 
carried some of the fro 
gronce of garbage, In quite 
the same way 

Bo apparatus was Install 
ed to condense this nmlsturo 
by blowing the t himnev 
gases through water spravs 
and all but a verv small 
percvmtago of uncnindens 
able gusea were ellminaleil 
from tlie chlmnev 
But the Hfiiall volume (tf 
thorn iintondensablL gases 
hod iRwlthely (lu worst 
odor of all I In the hils>ru 
tory, thev could he made 
odorless by verv high de- 
grees of heat hut U was 
never found iM)S8lble to 
apply this prlmli^le ('om 
mert tally, an the cost of 
extra coal would have l»een prohibitive 
l>esplte theoe efforts, the plant had u hud reputuilon 
uiuoog fMVqile who lived flnmnd II Ceitulnlv a large 
pniix»ril(*n of offensive material In Its chlmnev gases 
were kept <iut of the utniOMphere, so It was not actually 
as bad OH a garbage plant 
run without such deotlorl*- 
ing de vices. But people 
TxiiTiplalne*! of bad smellm 
nevertheless and In tha 
end the health authorltte* 
closed If liH ft nnlsam*e 
The final chapter wa* 

Interesting 

The health authoritiM 
Inslstetl that the plant gave 
off imd odors and the man* 
ugement while admitting 
lliat some odora estaped, 
mninfulned that they were 
ii<Tt In sufficient volume to 
be offensive The chimney 
wuM high, and shot lU 
guseg out at such an alti- 
tude that odorH did not 
roach people living nearby^ 
but were generally repwrted 
at Hiidi distances that tbn 
garbage wt)rks had a pretty 
good alihl However when 
the henlth authorities sent 
up an airplane with two 
men who cruised down the 
wind until they smelled 
garbage followetl It atrali^t 
upwind and camo to the 
garbage company’s cltlDl* 
ney— the Jig was up I 
Miliums of dollars have 
l>een lost in the searth for 
a denatured garbage-ren- 
dering process and some 
of the engineers who have 
gone furthest Into this 
proposltlrm declared that the wealth in garbage Is like 
the gold at the ralnlTow’a end 
*T have solved the puxrle over imd over!" says C R 
Van Ktten, nn engineer well known as a gpecUllst in 
this field * Once I knew nil about It, hut now there li 
only one thing I feel sure of— that lodneratlon U the 


l>est thing for garbage Bum it up I Reduce U to the 
Irredutiblel 

That K Incineration by methods sm^h as they have 
develotied over in Kngland. An Incinerator of the 
latest British design might be operated akmgslde a 
cathedra 1, ho far as offenHlve odors coming flYuii gar 
hage ufter It enters the plant is cuacemed Oarbagv^ 
is generally self burning, for besides table iicnipa cod 
tulning fat, It is mixed with paper, wood, leather, cloth 
and otlter comlniHtlhle rubbish These incinerutora bum 
it at very high temperatures, 1400 to 2000 Fabrenheft, 
de^troving prmtkally everything. Instead of one fur 
nace, a series is used, all having a comnvon combustion 
clmm1)er for mutual aHslstonce Gne furnace omratUM 
H frealT load of garbage, Jimt started and giving off 
flue j„as at a moderate temperature which would be 
odorous If it reached the atiuoHphere An ud>dntnk 
furnace, however, fs In full blast, giving off high tern 
Iteruture gases and a third will Ite a mass of <lmlers 
(milting even hotter gases These gases are mixed to- 
gither In the (xaumon combuNtlon i hamber, so that all 
odors are burned up and destroyed by the high tempeia 
lures btfore the gases e8cnt>e front the ebJirme\ More 
*)ver tliese gnses are used to heat the forced draft that 
Is drawn Ijuck thrmigh blowers to feed tlie furnaces 
Indnerutlon does avNoy with much of the extienne of 
hauling and dumping garbage It con be collHled and 
hurniNl at small im int*rators scattered over the city 
IndiHd Intlnemthm has now begun In our < Itles, for 
prattkully every large apartment, hotel and institution 
hulii DtfwadavH haa an Incinerator Instulled as part of 
Its (xiulpiiient 

‘On the surface the wealth in garbage seems like 
eusv numev But try to get it out at a pn>ttt, and you 
will find that It Is the squeal of ii pig not worth saving” 
But right in those war times that were heaping 
trouble on the BlngvBIc garbuge works, there stood at 
every other city si reel corner a barrel wbhh, had the 
garbage men only known It, held something new and 
iTPomlslng In the viny of odorleaa reduction >ou re 
meiuhi r those barrel* — common flf»ur and sugar Imrrels, 
beautified with white paper and a Red Cross sign Into 
which people threw cocoa 
nut shells, peach stones and 
other fruit pits to make a 
peculiar kind of charcoal 
that the Army wanted for 
gas masks 

Out (ff those barrels the 
chemist eventUHlly evolved 
“activated carbim, ' a sub 
Btnnce that promises to 
free industry of all offen 
give odors, bringing the 
packing house glue works 
soap factory fertilizer 
plant and like establish 
meats, now often banished 
to the waste places, right 
into town where thev will 
be handy to raw materials 
transportation faculties 
and customers. Better yet. 
It may squeese money out 
of a noisome industrial 
•men yielding hy products 
to pny for the trouble 
The chemist and Inven 
tor now oeem to be cIoslBg 
in on the offensive odors of 
Industry from several dl 
reettons, after many fall 
uret They have tried to 
wash out bad anieUa, to 
bum them out, to concen- 
trate them, to shoot them 
so high up tall cUtnusevs 
into the welkin that they 
would vanish— even to 
make people like an 6hK<^- 
timiable steDch by perf^ 
Ing It with tome volatile, pleanuit-ubelllAg diemH^L 
Home of these methods were snccessfnl tn ittuUng 
the factory Itself odorless When the visitor goes 
through a certain big eastern )ioup-canntng estaimah 
ment, for Inscaao^ his attemtion U callod to tbs Uci 
that thmne is pra^oaBy no odor of cooking Ths 




Activated-cartMm absorber used in removing odors 
from the air 



AcUvated-earbon absorber by mtans of whidk gaao- 
Une Is recovered from nataral gga 
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Nhvivm; of good wnrm nmirlHhing soxn^ t« of 

co4rw> but tii^y keep It out of th«t fat lory %lth large 
rotary blower* If you want to smell the wmp It U 
neceesary to go several blocks auav fron) (lie fai (orj 

However, evm the most offenshe InUuKtilal o(lor 
(loe<n*t bother people working in the fauory Umt 
creates It- They become HtcuHtoiueU to It In u few dins 
and wuell nothing U U the name wltli plouwint oilorn 
—the young lady with a job In u perfume lalKtrutory l8 
fmgnmr as the rose, the lllat and new 
mown hay People know when she Is 
codling a block off, bat she herself Ndiells 
nothing And offensive Industrial mlors 
are seldom harmful imless they contain 
actnAl poisons, like add and ainnumla 
fauies Bad smells may nauseate i>(v»ple 
unaccUHtoined to them, hut workers In the 
odoriferous Industries are gimerally prottv 
healthy 

It now seems quite likely that, within 
ft few years when t»oople complain of an 
otfenslve factory Its otlor ran In* s< Un 
tlflcft !ly eliminated by one of He\ cm 1 
method Itttelj dlw overed Thej luu e 
been carried through the Jalioratttrv and 
e\perlmental stages, but not >et wldeh 
n|>plled on a coinmertlul wale IsHHUse 
tliere Is still conslderatde rcsearUi work 
to 1 m done on the imrtlculHr isrfumes of 
the different Industries 

The Biuelter fume nuisance lias l»een 
largely done awin with hv Or V rwlerlck G dottrel 1 s 
famous prerlpItHtlon apparatus Before (Ills liiventhm 
(tops and vegetathm for miles annmd a Lop|wr smeltt r 
were often killed by tbe fumes from staik tuustng 
cMmntnnt complaints and disputes Faiiiurs uuiIntHlneil 
that the fumes were ‘ plsHi,” whlk smelter men Insisted 
that neighboring Hgrkulturlflts were rtalU ‘smoke farm 
Ing’ — that Is, planting crops near a snukcr not with 
any Idea of marketing them In the rtgular wav Iml to 
collect datnages from the Hiiicltlnk comimnv If tliev didn’t 
thrive The Oottrell pnKess doesn t reulh affwt Bmellor 
fumes, but simply pre<lpltates metal and dust purlltles 
from them with electrk < urrents of \t rv high fn‘<iueni\ 
Besides saving valuable metal dust, it allows the gas, 
fumes and smoke to pass up tbe stuck Jud, wbeie liefort 
the dust WHS washed out This nsded the gases so 
that they sank dowm on the Hurroundiag neighlsuh<HKl 
and made trouble wliereas hot gtises rise and are 
diluted with air, doing no harm The npim 
raUiS Is also used In cement kilns to piv- 
vent damage to Burnamdlng vegetation hv 
cement dust* Dr rottrell s Invention Ims 
also been of great publk serv lev because nil 
the niyaltlea that it \lelds go to tinamv 
sclentlflo research, his gift to the publh 

The Idea of soaking up a bad smell with 
“activated carbon,’ ns jou mop up dirtv 
water with a sponge, grew out of the 
war*time chemical Investigations of Hr 
V K. Chaney wldch made oui gas mask 
far better than any used by either the 
Allies or the Germans Your fruit pits 


and nut shells were turned Into charcoal Charcoal 
U carbon, and stccwOlng to the stuff it Is niiule of 
—peach stones, coc^Minut shell, wood or roal of Nxrl 
ous kinds — and aisc* the wa^ In whhh It N made has 
mpro or U*sh affinity fm odors. Odors good and had 
are carried b> ccanplev molecules taken up hv » bar 
coal, while the Himple moUvnle^^ iiinqioHlnt air water 
ami Home of the gases push through unalTcttid ^oiac 
charcoals like those nmUe out of the luiving'c In ilie 


Bed < rosK hurrels, are \er\ a<tl\e — H^HmgeH wHli siuh 
an InsiitlabJc f)iii*st for i onq)lex islor inolecuiew thiit 
they will lake up more than “td per c*ent <>f their wiiglit 
of certain \ap<»rH oi om volume of chn retail will nlisorl) 
fiffv to one hundred voIuhhm of odonius gas defKMidliiK 
u|H)n lls f hat at ter Other kinds of charcoal however 
have little alllnltv for odors “Activated carbon is a 
kind stH*t lullj made to siip up and hang onto odors as 
thev pasH Ihrougli u iiai*cH of It 

Suiqiosc vou have a fticlorv so o/Tensive that (leople 
are up in arms alHiiil it Dr (Jhanev and I>r \ B 
Bay have told, In one of (heir Icchnknl paia rs, the 
Htorj of such a facte »rj in an cMtstern State It was a 
tinv pliuv, cniphijtng onlv half a dewem men but — oh 
mj ’ The owner lionostiv tiled to wash and bum the 
odetr (PUt of his activlth*N but with no succesw and 
linally was notllled hv the health authorltlcsc that he 
iiMiHC either shut down or move awav Ihirlng his 


giiiiv*mask rcsen rches Dr Oluinev laid an all around 
eN|M*rlcn(c with ofTeUNivi oclois fumes and gases and 
learned thnt with a (_Iiaic<tid gtis niask one cuuUl wofk 
)n the huihsct and densc^Nt odor*^ and he wJiolh unaware 
ot them rills llrih faclorv was inveHtlgnted all applr* 
intUN finiu wlihh Iwd siiutls mtmt made airtight tbe 
tpiTcnshe gusts diuwTi awav ui pi)Hs and pa«sc*d fhrcmglt 
Mctivalcd iuiIpoU the apparatus was built tiuri lec11> , In 
an tuar^eIu^ but wcprked sn will that though It wan 
Insitilled mou (hanavciu ngp> the fat tnfy 
hUN mnsieadllv w ithout a single c‘Oin- 
(piiiint It tank tv\o tons of cocsmsilt 
sliells to make half a tptn of cocstunut shell 
«hans»nl tor the tartMUi lower that act* 
as an odni simrikc Hu c arlH»n Is worth 
u)) to 7'> cents n iHumd and there Wu* li 
moderate Invcstimni In kettle co\cM*s pip- 
ing and blowc ] i cpilpiaent Tlie svstebl 
Isvlrtiiallv aiitcanatic Tlu actual weight 
cpf an otTrtisive smell N \(n small, so a 
ciulHiii sjMiugc ctf tills tv)>e will c>i>erutn a 
wesk Itefore It needs siiucvylng out Tl»€n 
the night h rein in lums live sleam through 
tlie svNtiMii distilling all the (pfTcmMlvo ma- 
terial In «-on(**ni rated ham into tia Itiv-box 
of the' bcillcr where th* )ual destrovs the 
smells When tlie tittlHin has lieen revlvl- 
ded In tills wav If Js again a clean tfdr«t> , 
siMinge reiidv for work Siicli deodorlring 
( Imrcoal has liecn used three vears In 
wiiae cases witliont deterlomtlon — nulter 
It seeiuK to Improve with use* and one shoptcotning of 
activated nirlton as inci c banrllHc Is that customers buy 
It HO lnfrcs|uc ntlv and for Home puiitosoH onlv ohee 
Xi mav lie Mint there Is somoiliing worth wulng in th^ 
odor froni >oui factoiv Mr gases not offtTiHlvc at all 
are dissipating gocal material as thev pass out Into the 
almcispheie lUc wiihk giis c rean d In fenuentlng com 
for c \ample contains acetcpne hiitnnol and ethanol, 
wiiUbcan la c rniglit bv tlie cailHui N|Mpnge and ic*cs»vered 
hv dlsMMfdicm Gasoline ale o|ic>l lienr/pl ether and 
oMier volatile Uctuids used as scpi\i*nis in nmnv Indus- 
tries and largelv lost tlirongh evaitoratlon are now 
rec‘ovc red t»v treating them us tbougli they were olfwt- 
she simils (,asc»llne Is also evtiueted from natural 
gas, thus far one of the prlnel)»al Induktrlal uses of 
nctivalcsl carbon and Ilglit oils as well as sulfur ex- 
Iracled from Illuminating gas before it la sent through 
(be mains to the consumer 

The principle is sounc] but still sci new 
that the practice feer different Imlumrlea 
must still lie worked out hv engineers. 
Take the case of a garlmge reduction 
Iibuit us an IJIustnitlon when* there ar« 
several hundred mllllcm eiihlr feet of 
ehlmncv gases duilv to l>e desalorlKed 
fore the engineer tan design im apparatua 
for sue li pur|S)se*ft, the c iiemlst must meas- 
ure wliiil he calls the steOeh land of 
garbage gases In extnicting gasoline 
from niiliiral gas he has figured Its weight 
per cubic fiM>( of giiM rlw pounih* of ga* 
{< OHttnurd on paftr 




The general lay out of an installation using activated carbon for the ehmma 

tion of ntenches 



Taking th# odor out of (he packing Industry by aid of a new proceas of dry rendering 
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Our Point of View 


Charles Allen Munn 
IS our moarnfQl task to record the death 
of Mr Charles Alien Hann, the late PresI 
dent of the Scientific Amerkan PubllehlnK 
Company, in the 66th year of hin age HIh 
death occurrod when our May issue whh on the prewi, 
and In order to avoid the delay of one month In the 
announcement, we decided to publish an inwrt memorial 
which our snbRcrlhera received with the May number, 
but which was not available for our newrtst4md mples 
The subject of this memorial came of old American 
stock, the And ancestor of the faiiiHy to settle In 
America being Benjamin Munn who served In the 
Peqnot War Fn^m him descended Ileuben Munn who 
raised a ctmipany and marched to Cambridge ut the 
time of the T^exlngton alnrm call, and who subsequently 
Served under flentral Onk^ and was present at the 
surrender of Oeneral llurgo\ne ut Saratoga Ttie de- 
ceased WHS the H4*cond son of Orson Desalx Munn who 
In conjunction with Alfred KU Peach purchased In 
1846, a publication known as the StTKirrinr AnraicAN, 
which had l>een started In the previous jear It may 
truly be said that tlie history of the SciirfTH ic AurEi 
CAN during the seventy tight jeurs of Us existence Is 
the history of the life w*»rk of I he father and son, for 
Mr Cburleji Allen Munn after prepurulkai In Purls and 
in Princeton University, where he graduated In 1881, 
untarod the olllcc of Munn & t^impany in that >ear, and 
thereafter until the time of his death for a period of 
forty three years, devute^l himself (losel> t<» the inter 
«htH of the SuKNTiric Auruican and Us afilllated pub- 
lications and enterprises 

Mr Munn was at all tltnes an enthuslaslU siMirtsmon , 
but, outside his buHlness IntereNta, tlie suhjett whkb 
lay nearest his heart was Ills ccdleotlou of Aitierivnna 
and especially his yi'aahinptonia which gre>^ to bo the 
moat notable In the country lie was one of the leading 
authorities cm AmcHcuim, rmd hts town bouse at 62 
Kast 66th Street, New York ( Uy, contained several of 
the best known iwrtralts of Wuslilngtou bj Gilbert 
Ktuart, Trumhull and Peale, the last named l>elng a 
full length portrait Tlie collection includes Wedgwood ^ 
portrait cameos meusotlnts, miniatures, diaries, letters, 
etc, of Washington and otliers of the foimders of th^ 
republic Students ond lovt r« of Imcricofm will rejplce 
that this fine collection was allied hv Mr Munn to the 
Metropolitan Museum of Art of New York City 
PoMMMHlng an attractive personality Mr Munn gath 
ered about him a large circle of friends among whom 
his loss la greatly deplored Underneath his brisk husl 
ness exterior, lay a \ery sympulhetU heart and It was 
rarely that any supplh ants for financial aid who found 
their way to Hr Moxin’s desk were turned away His 
name was also to be found on a Umg list of phllan 
throplc church iH>ctaI betterment jind kindred societies. 

TYie deceased was a member of the New York Bar 
(^d one of the charter members of the New York Patent 
l^w Association He was one of the founders of the 
Essex County Country Club, and captain of Us i)olo 
team, and was a nM*ml»er also of the UnBerslty, Cen- 
tury GroUer, MerchuntK Kacquet and Tennis, Union 
and Knickerbocker Clubs. He Is succeeded as Presl 
dent by Mr Orson D Munn, grandson of the founder 
of the ScirNTXvu amboh an, who will thus represent 
the third generation In the ownership of this pubilea- 
lion 

Avrplane^Battleship Coruroversy 

n N OUU litsue of t>oi*emt»er, 1823, we pbblisbed 
an article credited to the staff and entitled 
‘Driving the Bomber to High Altitudes," 
which gave jwme startling Information as to 
the great advance which has recently been made In Jhe 
range and nocuracj of antiaircraft arttllerv The facta 
were furnished by a high ranking ofllcor of the Obast 
Artillery Corps, and wvre thereftnre fully authentic 
In «ur Issue of April 1824 we published an article 
^Bombing !he Battleship ' which was written by a 


member of our air service, who requested that his name 
be not used as the author — a not Infrequent request 
which Is always scrupalonsly respected Unfortunately, 
the editor who made out the list of contents for that 
Issue was under the Impression that It was a staff 
article and so named it The nameless writer Is evl 
dentl 3 a strong partisan of the airplane side of the alr- 
plune-hottleshlp controversy, but since we had already 
published Admiral Gleaves* article “Has Sea Power 
Passed^" In November, 1828, and the aircraft article In 
December of that year, both favorable to the defense 
against bombing, we decided to let this bombing euthusl 
ast have his say and say It In his own hyperbolean way 
The immediate result of the publication of this last 
urUcle has l>een the receipt of a letter of protest from 
Major General CJoe, C*hlef of Coast Artillery, and other 
artillery olflt'ers, who <‘omplaiii that the spirit, If not 
the facts, of the April article are at varlnnco with those 
of tlie December article Tlie point Is well made, and 
wen i)eflt that the April article was not written bv the 
staff but by a contributor 

The position taken by the ScncNTmc AMmicAN tm 
this question of the supremacy of aircraft over ships of 
the sea hiis never varied From the very first we liuve 
deprecated the extravagant claims of the air enthusl 
asts, and particularlv of Sir (now Admiral) Percy 
Scott Tlie battleship never was, Is not now, and for 
mauv venrs to conic wlU not he in danger of being 
“swept from the sens" Scott's (or was It Fisher’s t) 

' sack or scrap the lot Is picturesque and that is nil 
And in our saying this please do not suppose that 
we undervalue the great aclvan<*e which has lieen made 
In mival and mllltar) aerunautlrs For coast defense, 
for scouting, for spotting (after the enemies planes 
have been shot down), and nnier eeveptionally /uwr 
conditionH for torpedo-plane and bombing attack, 
the airplane has an undoubted value-limited today 
capable of great development In the future But until 
that development has proceeded to the point where the 
whole game (.an he lifted from the sen Into the air, let 
us hold on to the well proved system which we have 

The Great Flood at Panama 

H ome twenty years ago when engineers were 
deciding whether to build a sea level or lode 
canal at I’anama, the controlling physical 
factor WHS the enormous floods which often 
descend upon the canal from the Phagres Klver during 
(he rainy season The opponents of a sea level canal 
predicted that the enormous rusli of water coming 
down the Chagres would produce currenig In the canal 
wlilch would render U tumavlgable and threaten Its 
very existence 

The advocates of the locl^ canal claimed that the only 
way to handle these floods Was to imlld n huge dam 
at Qatun near the mouth of the river and form a lake 
over 360 miles In area which would catch and hold 
ihese flood waters and prevent their destructive eflbcU. 
That the sea level canal advocates were correct, was 
proved last Oitober when the Ikthnsas was subjected to 
on unprecedented rainfall lasting a week, and there was 
a flood dtachargo Into the canal that broke all x>revlou8 
records. 

The dramatic details of tills flood are described by 
Governor J J Morrow of the Canal 55one In an article 
In the Military Engineer, from which we learn that the 
probable Inflow to Oatus Lake at the maximum period 
of the flood was between 260,000 and 800,000 cuWc feet 
per second, and that for twepty-four hours on the 24th 
of Octolwr the Uhagres discharged Into the lake over 
iTiOOOlXiO.oOO cubic feet of water 
Now Qatun had not only to receive this huge flood, 
hut continually to get rid Of It It was fbr this purpose 
that the spillway at the center of the Oatnn dam was 
provided with fourteen gates with a maximum dis- 
charge capacity of 200,000 cubic feet per second Prevl- 
ons to this flood, the opening of seven gates had been 
sufficient, but ns the downpour omtlnued, two more 
gates had been opened, ahd then two more, making 



eleven in all, and under these condltUms a flood of 
156,480 cubic feet per second was pajNdng tfaroo^ this 
spillway ( During the whole period, of the flood from 
October 22d to October 27tli, Inclusive, 42.4 mllUon 
cubic feet of water were wasted over the spillway 
This Ih equal to ten feet depth of water over the whole 
166 square miles of the lake 
Except for s(»uio slides and wash-outs on the Panama 
Ballroad, and a large slide Into the Canal which did 
not seriously Interrupt traffic, the canal, thanks to the 
watchfulness and etiergetlr action of all the canal em- 
ployes, passed through this ordeal practically Intact 



A Machine That Makes hs Own Repairs 

flllE other dav we lieard a man grumbling 
about the doctors He roundly oiserted that, 
as diagnosticians, they were but a sorry lot 
“Komethlng goes wrong,' he said, “with a 
complicated mathlne In my factory or a delicate Instru- 
ment In my laboratory 1 call In a profeMlonal engi- 
neer or a skilled mechanic He very quickly locates 
the trouble (that is to say, diagnoses the case) , read- 
justments or reimlrs are made and the worry Is over 
Now the body Is a machine and the doctor Is the pro- 
fessional engineer He has si)e!it a lifetime in the study 
of thJa machine, and he has at hJ« disposal all the 
uccumuluted exiierlence of his profession for ages past. 
Something goes wrong with this machine You call la 
the doctor, he diagnoses, prescribes medldne, diet, etc 
You follow Instructions faithfully , but with no reeults. 
You try another doctor — nmne result You go to a special- 
ist, to two or three of them, and you are lucky If you 
don’t collect as many different (flagnoaes and end Up 
on the operating table No take It from me, the aver- 
age doctor, os the profesalonnl engineer of this machine 
we cull the human body, simply Isn’t In It with the 
mechanical engineer In flndlng what Is wrong with a 
niHchlne and setting it right ' 

Then we pointed out to our friend that to compare 
the moat ingenious and perfect ntecbanlsm ever made by 
man with tlie hmuan bod 3 , was as foolish as to place 
hla baby's go-cart in the same class with a Rolls-Boyce 
motor We asked him to consider that although the 
modem high-class automobile in respect of the ingenuity 
of ite design, its power, durability, speed and ease of 
ccmtrol, may be regarded as the most perfect mechan- 
IcaX triumph of the age, It Is but a cblUl s toy In com- 
parison with that crowning triumph of all creation, 
man. Not only In this body of ours a heat engine, with 
an efficiency undreamed of In any heat engines of nmn’a 
construction , but It Is a self-contained chemical labors 
lory;, In which are carried on, ceaselessly and surely, 
scores of differing elaborate reactions for the production 
of the substances needed for the growth and repair of 
the body 

For one point In which the man made machine may 
go wrong tliere are a thousand where thU Infinitely 
ctauplex hitman machine may slip into trouble We 
bode him be fair to the doctor by recognlring the In- 
flnlte complexity of the prt^Mem of making the right 
diagnosis tn a complicated human dtsaake 

And then, to drive in fbe last nail of convlotlotl, 
dwelt bpon the marvelous fact, that the human maehhMr 
is sel^repalring To mutch that, the automobtto VroahT 
have to be capable of bulkUng up the walu of lt» eytta« 
ders, the surfaces of its piston rings and the Sehtlni^ 
Its valves, continuously, and In the exact nteasare Ifl 
which they were worn away And Us fbr tlrss, 
(hey would have to.fabrlqate new mbbsr mt their Itflads 
Hi these were ceaselessly disintegrated; and 4 
deep gash was cut 1ft the shoo, molecftte by 
new rubber would have to be built up by the Urfl 
automatically, until the wound wijh irtioIllF 
Althoui^ It is true that hut for thte ' 
power of eelf-^repalr, the doct<ff* alt^l wnfft o fli *0^ 
indeed, be Iq a hopeless quandary^ ^ Why nt 
assured of thU that the most dUfleulir TSpahr |olh In 
a garage or a faotot^ Is slznpttdty iteilf dtenpflrM 
with rcfiNdr work 1ft s ho^tai of gtek roen. 
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Here and There 


A MONU th« luoflt wvifluy of the h edenil ilovemmcnt h 
^ acttvJtleR* und far from the leaut int^restlnK tltereof, 
are thoae of the Hulllc Heultb Service of m realiRe 
the extent and the wide variety of the work under- 
takei;i by thia bureau Many of uh oven are quite with 
out any adequate concept of the wide Held over Hhloh 
theiuibUc health euRlneer today muat aprend his lalKtra 
With no pretemte of covering this field but tuendy to 
Indicate some of tu more Interesting unglett, * ttere and 
There thU month la given largely to u d]Hpla> of 
several Interesting perwmnlltltH and se\eru) interesting 
undertakingB of the PublU Health Service 

OOMVl of us live to eat, and others cat to live In 
^ dlvldunls of wliom the former may 1>e suld are fairly 
welt confined to tlie hniium i me , but of those urgunlsms 
who make the ulworptlon uf nourishment a mere pre< 
requinlte to living nitlK*r than the < hh f aim and iiinbl 
Uon of life, we humans are u dlstln^ttfshe<{ minority 
The dark gentleman of the adjoining idi tore serves 
meals every day to ti pimulation vustU exi*eedlng the 
sum httal of the ^vorlds human Inhabitants He is 
*chef’ to the colonies of bmterla mulntiilmd In the 
laboratorlea of the Public Health ServU'e k J Itender 
Is his name, and every day he prepnrcH home 6b00 tubes 
of soup-llke nmterlui of one mirt or another for hl« 
minute chargee The finest hieuk, cggH, iKJtatCHS gcla 
tine, milk ond other edibles contlng ntlhtn our own 
understanding of the term art employed together with 
numerous chemhals nwesHury for tb< life of the germs 
that e«t them, and fulling rather outside our own 
dietary field The atatenunt that Mr ISender feeds a 
clientele for surpassing tlie Imnmn total follows fnan 
simple niultlplJoatlon The tuh<*s of wfiirh he puts tip 
so many during the ctmrse of his day are designed to 
feed, on the average, ttn blllhm lm<terlu each NVe 
don’t Want to put an undue drain uiH>n the etunpfvsltor « 
supply of xeros H4 i we leave It to the reader to find for 
himself how many residents of tlnde 
Sum 8 bug hotel are fed from Mr Bender s 
unique kltch«J 

A NOTHKR interesting Job In the Pub- 
lic Health Service Is that of Dr B. 

T Wherry whose portrait adjoins In the 
comer of the imge To Dr Wlurrv fulls 
the task of attempting the purlfliutlon 
and, presumably, the ultiinale Iwdotlon of 
the imjwrtant vltamlnH and obviously he 
l8 culled upon In the ordinary course of 
this work to make u great many Identl 
fimtiona of chemical sutmtances whiih he 
finds In and Isolatea from the materials 
upon which he Is working Ordinarily, 
chemical analvsls or clienilcal ld**nliflca- 
tlon without some preltv definite lend that suggests 
wbot to hvok for Is a pretty hmg winded task Give 
the chemist a white powder and ask him what It Is 
and If you withhold all Information whicli might serve 
hs the bnsls^of a slirewd guess that would Indicate 
what he may most hopefully 
try first It Is largely a ques- 
tion of good luck w hether his 
answer will l>e reached In an 
hour or a week But tbls la 
too slow for Dr Wherry’s 
work , an answer must be 
forthcoming more quickly So 
optical methods are resorted 
to, and Instead of analysis 
through test tube and retort, 
he uses the spectroscope and 
the nilcroBTope He Is shown 
here, working with a petro- 
graphic microscope This In 
atrument was designed In the 
first place for use In optical 
analysis of rocks Jiut by 


of various tv pen, It maWt's It p<aialblc for Dr ^Vho^r\ 
to get a very rapid qualitative analyslM of oihei sub- 
attUU'Cs, the optical pr(q>ertli'< of the specliianR varying 
In Huch u way us iht} art passed from one oil fo an 
other 08 to give their c<)iiiiM)Hltlon away ver> ratildlv 

TWO particular danger attuchen to the work of Mr 
B*?nder and Dr Uherri But tin lalal J’dblh 
Health** mufjl remind us of medical imirtvrs who have 
given their llvtH In the Invi^ttlgation of deadh (list uses 
and slnct uU the deudli diMUses art nth fult> Invtwll 
gnietl It follows tiuit tht rt miiHt still la* d<me Mtaiu of 
this i!«.>rt of thing The inont perilous work iKdng tar 
rled out hy the feervite rlkht now Is rallit r miHtnsii 
liomtl, compartd with the allaeks of imMt veurn ujnm 
yellow fpvtr, malaria, and other BVHHrtatulai plaguOK 
This time It Is mdlilng more theatrhut ihim tht » iTort 
to ctmtrol a polsontais \umh 1 fltk which InfcNls certain 
rcgl/)nK of Montana, making thest luri,cly 
uiilnliabltablc hv vlrtm td tin fact that Its 
Idle 1 h usually fatal to humans Derrtui 
Lcntor andvrHont Is the name of the little 
IMMi and I R sitencer Is the name of 
the d‘>ctor, imrtravetl herewith, who is 
< onduoting the assault u[Min him By way 
of vivid pnM»f that the work Is dangerous 
we are lnf(»rmtd that two members of 
the Public llenlth Servln and one of the 
Umkefelltr Institute huv« already met 
tlielr death ut the hands of the vhlous 
dernmoentor Dr Sptm i r « particular un 
dcrtaklng Is the seaith for a serum that Dr U R. 

will confer lininunitv against the ticks 


(pient rvTteunh )towe\er has 
Insn (Njnduoted In isHiperatlon 
))e t w e e n uKton and Nllk 
makers eiuh socking dj eat lint 
would applv to Ids own prod 
uct and have the otht r un 
colons) iiuduwUh viirlitv of 
(htse Is now avaibtbk* — n<i Icrs 
Ht ven hundred odd It Is 
tlarefore now possible to us* 
the douhl*Mljelng iirtK^esM f*ji 
a very widi range of e(T*st«, 
lus|( nd of being llinlte*! to 

about siv Hlmide jtdurH as has hiritoforo been the 
ciisc and till pr^H'oss is iigarded as of prime Impor- 
tance tet the weaving and bostc ry industries of Britain 
Die statement, with Its suggestion of ralnbctw hena* dyed 
at II slngU dipping and tlierefore witliln the reach of 
the modest purse, Is suUlclentJy alunnlngl 
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working with Immersion otU 


bite Experiments are prcigrcsalng with rabbits and 
guinea pigs, and Dr ‘spen<*er la about te> transfer the 
se-en« of Ida experlmentH to tli© infested region of 
Montana, bearding the lion In his den, as It were 

CQVIVTING through llu* mkroSeeipo at 
^ seaiii strange or famillur carrier of Infw 
tion Is hv no imunH the extent of tlu Serv 
ices contact with bugs and hHetorla Tltey 
have a retular staff artist, whose whole 
Job conslsth In making large size drawings 
and piiiniingH of genns tluif are Invisible 
to the public e>e, and other creatures of 
Rimllar sort Un» of bis recent prodm 
tlons was a large painting In natural 
color of the oeimme»i stable flv, who Is 
eligible for this treatment at the hands of 
a germ artist becaqae he is aUc'gcel to lie 
the currier of the Infantile puralvsls In 
fecthm Professor Wilder — pardon our 
B«i4*r neglect to tniroelucc him, U H Wilder U 

the name and at the top of the third 
coluam you will find th<» (lortrait— had to use up no 
less than fifty flies In making this parthular bug pic 
ture because they art so fragile that they cannot be 
pndeeted against acchlental damage Professor Wil 
dor’s mnstcppleces are employ eel alike In «crlous study, 
and for purposes of propaganda and public education 
HU work U a phase of Govemraentul activity pretty 
far removed from our grandfalhePs concept of public 
buslaesH ’ 

CRVEILAL years ago there was developed In England 
^ a process for dyeing in two colors. In patterns with 
u single dialing This apparent comnidlctlon U re 
Bolveel Into comnion sense when It U explained that the 
fabrics for such treatment were woven In silk and 
cothm materials ce>mblned dvea being used wide h would 
’’take” on cotton but not e»n silk, and vice versa Tlie 
giKKlH being dipped in o mixture of two such dves one 
would color the ce)ttfm and one the irtlk and tht desired 
effect was produced But the applicability of the 
system WHS greatly circumscribed by the scarcity of 
dyea which would affect the one auhstance completely, 
ond leave the other absolutely untouched, and which 
at the same time should be commercially fast Subse- 


inOPlTlirtTJS, or fore Hi ojjo U the 
name of the^ Inte^Kt uHvdrunt fur rank 
In (he gt^eNvlogleal list to whUh Mr 
llrvtm oITe rs svie^b vlole-nt exi'Opthms coo 
Denting man with the lower utilmalH He 
lived In the hills of India, In Miocene 
duvs Hts remuliiN — Hueli of them as we 
have — were dlseeivered bv Mr Bamum 
Brown one t»f tht most Indefatigable of 
explorers who Is on the Htatf (►f the 
AmeiUfin Museum e>f Natural History 
Bp«nctr He was Q big fellow the sl/e of the gor- 

illa The eleviiilons und furrows on the 
tre>wus of the texth follow so dfsicly tliost of the Nean- 
derthal man that Drs W K Gregory and Milo Hell 
iruin eif tht Miweuiii are liu lined to regard dr>oplthecU8 
UH tilt tbwesi upproaeh yet found to thi» nneefltor of the 
entire* fjinilh of apes and liinimnH Tliere are rimlltr 
panilklisms iMtwwn tlu tc^cih t>f the fore^ ape and 
those of ci rtuin Austiallan i>ee>ples, und othens who 
are aliumg tht most primitive of existing humans 
iHmtal comparison rniiKi l>e made on this ImibIs, because 
the* ( lvlllzc<l wlilte and vellow rnit's have without excep- 
tion lived for so many years vqHUi a diet largely agri 
niltnral that great alterntlons In tlieir teeth have taken 
place, masking fhtlr original charne terlstlca completely 

rpiTAT uirtr reckleshnesH In the diagnewls and treat 
nant of diHcasc ts not cetuntenant-ed even under the 
Io(j«e IlcenH*' laws that permit the practice of various 
nondescript w IomiIm e>f trtutment, was demonstrated in 
April In NVw York A practllloncr of what must be 
re gardes! as among the me)ftt respectable varieties of 
these meellcnl hangers-on was ralle^l In to treat a IIUlo 
girl who, In jHtlnt of fact, had diphtheria The freak-o- 
path never fonml it out until It cuine time to apply for 
u death cerllfleate wlddi very fortnniitely was the one 
thing that he could not Mipply hitnwlf On the very 
clear basis *if the post mortem dhignosls, pluti the Btati^* 
me nr bv the attending j)roctltloncr that he did not know 
what his patient wtia suffering from a conviction €>f 
manslaughter was fieeuresl against the man whose ml*- 
hnndllng <tf the ci'a* prevrented the ealUng of a real 
phvstchin until t<Ht late 

HEAII'^ rs from nil over the country are gathering at 
Washington us we write for the apHng meeting of the 
Ajnorlcun ( hemlcal Society whieli will run from April 
22nd to 201 h The keynote la to Xw- given in two ad 
dresses t»f the opening dfl> “Tin* Atom as Seen by the 
PhvshiHt,” hv H Y Mllllkfln, Nobel prize winner and 
long time Professor of Plivslcs at Chh^ago and * The 
Atom n« Seen bv the Ohemlsl,” by G N liCwls Willard 
Glhhs meelallst and Professor e)f Chcmimry at Call 
fnmia In addition to the discussion of atomic pbyilos 
nnd chemistrv, other topics which will loom large oD 
the i>rogrnm will l>e industrial chomUtry, alcohol manu 
fneture, and helium production There will Ite a apec 
tQcular display of the progress of chemical warfare 
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Telepathy and Radio 

Results of the SaENTiFic American Test of Thought Transference from the Broadcasting Studio 

By J Malcolm Bvrd 


' 'iLTHOrOH Iht* formal work of our 

Pwxehlc In\e»tlj?atl<)n (oinmlirpe 
IK holly til the tteltl of ttu objec 
live, the HUbJeclho Ktiie of the 
lMi)<.hlc vh^lure 1h of sufhcient in 
temt and linporiHntv to Justifj 
jwrlodlc revorHlon to it H«) when 
oppintunitj ppewntcd itself to make 
un experiment In telepathi npf>n 
an unnsnal thfough the WOU ItrondiaRtlng 8ta 

Mod, we SeiMd It, The Bonenil idea was for the metn- 
hers of the brnadonHtlnic K>*oup to fix their attention 
Upon sluiple words phtiiren ideas etc and for the 
members of the radio nudi*mre to try to reproduce 
these Tills, of timrse lu the traditional technUiiie of 
telepathy exp(»rlnien!s the (ml> novel feature was the 
twe of the radio 

The phlloHoph> Hint dhtated this (holce of niodlnm 
hae been much ndsimUerKtiKkl There la temptation to 
aripie that telepathy must be effected by transfer of 
energy from brain lo hraln and once we have said this, 
we are bound to talk nhoat waves and to draw analogy 
With the llglit wave and the radio wa\e Now it would 
be among the a priori posalbllLttea that 
telepathy is an elect mmagnetlc phenoim^- 
non and In thla eient there would be 
good proapecta that the radio wave might 
act aa a “carrier ’ But It was not for 
thU reason that we worked over the radio 

The fact la, with teteiiathy aa with other 
pgyctalc manifestations, those In l»e«t con 
laot with the phenomena are Inclined to 
regard them a« relativistic in their modus 
operondt That la they are looked upon 
aa aomething to which the ordinarv cate* 
gorlea of time and space are not appll 
oablo, so that the attempt to fnniiulate 
thona in term! of these clasatcal concepts 
woold be as futile ns though we were to 
try to define the color of a sound wave or 
on electric current If this Idea Is correct 
there Is no reason to anticipate that the 
preasnce of the radio wave would have 
any effect good or had, upon the attempt 
to communicate telepathlcally 

Telepathy to. Gaeastng 

Now this atieiupr Is eaally made, hUt 
to estimate the success attained Is hlghlv 
compleic Suppose that I think of the 
name of a certain city and suppose, for 
statistical exactness this be one out of a 
Ugt of fifty Suppose I ask vou to try to 
duplicate my thought Obviously, in re- 
sponse lo tWa, the name of one of these 
50 cities must come Into >our mind If 
you dont get the right (»ne telepathkalh 


time And of course, it also affords a very promising 
ttotudbliUy of um*overing a fnw noteworthy telepathic 
sensitives Of the hundreds who respond, few, If any, 
have any idea whether they are taaisltlve or not, 6f 
I hose wtio get several Items right nn the list of a given 
evening, further individual Investigation may id^tify 
one or more as pnimiMtng material for further work 
Though this test was engineered by ttie SciKiinnc 
Aukbkan ns such, and not by our psychic committee, 
we had the cooiieratlon of Drs Murpht and Oarrlngton 
of the committee At a previous test in Chicago, by 
Dr Murphy and others, there hud lioen a battery of 
forty-odd ‘senders ' The Idea was that we don’t know 
what constitutes a good “sender ’ so the bigger the 
crowd the more chance of getting ot least one good one 
But istCh so many present, the numbers, words and 
pictures whose transmission was being attempted had 
to be posted on a blackboard, vhere the reporters, 
among others, could see them Though pledged to 
secrecy, the gentlem«i of the press began publishing 
the correct answers at noon on the following day, so 
all replies post-marked later than this had to be dis- 
carded In our own case, we decidetl to operate on a 


Ing, since the mntbwatlcal probabtlitiai 6f a porrect 
guess wete but one In a thousand, Tbp nundk^ ll|4 
been picked ut romdotn, off a letterhead , we wefe 
fldent that It poasesaed no favorable or uAfavorttlde 
lisychologlcal o^es WS were intefested, boWdvef^ to 
note that tlie only number getting morp than one or 
two votes was 909, with move than a dosan This Is 
doubtlass because the more or lees “occult*’ character 
of this number brings it easily to^ the mind, espedaily 
of people having aome Intereet In occult things The 
same number dominated in the answers to the Chicago 
teat 

One might Incline to attach importance to atutwerk 
that give one or more digits, correctly and In correct 
place Now I have a conversational trick of lUustratbut 
my remarks by u numerical example, with n dednlte 
number* choecn at random on the spur of the moment , 
and 1 have long been conscious that In these numbers 
there Is a heavy over proportiun of sUea and sevens. 
The Chicago tests ran heavily toward tdxoi , and there 
can be no donbt that in the general case, certain digits 
are psychological and others unpsycbological, Bo opo- 
rlusfons regarding digital success should be drawn with 
much reserve. 

The Importance ot avoiding a heavily 
psychotogical selection of the Item fbr 
transmission is well Illustrated here Of 
those who answered *909,** all would pre- 
sumably have given this answer whatever 
our number were Where should we have 
stood in rating this test, if our number 
hud been 009? 

For our second test, we used the outline 
map of one of the 48 States, asking the 
audience for an identification, Ttough 
chosen at random from a pile, Indiana 
turned out f o bd on unpsycbological selec 
tlon, of 470 answers, instead of ten cor 
rect onee we got but two, while of those 
who availed themselves of the opportunity 
to name two Items if they got two a|i 
proxlmately equal ImpreaslDna, three gave 
Indiana with another State 
Now one lacking a State out ot his own 
psychology will usually hit the State of 
his residence or on adjoining one, or If 
ho dodges this pitfall, he is very likely to 
take lUgbt in fancy clear across the con 
tlnent, coming down In Florida or TexAs 
or California Indiana then occupies an 
In-between po8ltl<m, and is an unnatural 
dioice 

Test 8 was double-barreled We used 
Uie frontpage head and date-Une from 
one of the New York newspapers, with the 
advertlsemeDt of a certain department 
store We asked the auiBence to name the 
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r«ft 

Comet 

of geuinfi 
onethet 
oorreet 

SitbSoeta 

Ufho $hoidd 
have 
another 

Subie^ 
vko mid 
have 

Af umber 

repUn 

rnnswe^ 

bpohanoe 

another 
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48 

1 

t 

3A 

78 

37 

29 

17 

SB 

8 

48 
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0 

4 
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48 

1 

0 

5A 
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47 
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8 

SB 

100 
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81 

31 

6C 

25 

45 

n 

16 

6D 

U 

47 

6 

4 

6 

8 

48 

1 

1 

7 

14 

47 

7 

0 

8 

9 

47 

4 

8 

Totals 



86 

74 


The above table summarlxes the results of the examination of tha 
returns from those subjects who got more than one test right* It shows 
that the people who one test right displayed, In general, no more 
tendon^ to get something elee light than did the bulk of the respond- 


tendency to get something else ifgfit than did the bulk of the respond- 
ents. ^The exception to this In the case of Test 6C is given an increased 
potential significance by the fact that it was this test which, ooneidered 
on its own merits, most strong^ suggested that telmthv may have 
been at work. The figures in the column **chance of getting another 
correct answer” represent the fractional probability of success in one 
attempt, with the omission of tiia decimal point, they would represent 
the probable number of successes in 100 trials 


you must get the right or a wrong one 
but of your own p«ytliology If you were an nnthinklng 
machine, we should know that the chance of vour nam- 
ing any particular citv was exudtly one in 50 But you 
ars not an nnthinklng machine, you have associations 
Vtth some of these cities that bring their names Into 
your mind more ea«ll\ Hmn those of the others How 
then are we to pHttmnte the chance of your naming New 
York or Galveston rather than AUnmy or 8t LoulsT^ 
When wo come to actual scoring of a series of such 
tests, this factor works both wavs. If mv choice runs* 
toward cities that are natural psychological choices fbr 
you vou will score more hits than you are apparsatly 
entitled to. and I shall suspect vou of telepathic sfttsl- 
tlvlty when you are IniWHcnt of this. If. on the other 
hand. I habitually name cities that are unnatural for 
you to name, your guess-work score will be so low that 
you may actually have considerable telepathic success 
without running sufficiently over the apparent mstbe- 
maltcal probabilities to attract my attention 
The mere fact that must get a lot of data Ijafore 
we can apply (he theorj of probability, plus the com 
pllcntlon which comes from the addition of psychological 
probabilities to mathematical ones, requires that we 
experiment a great many times with the same subject, 
or experiment once or oftener with a great many sub- 
jects, before we attempt to formulate results. The radio 
affords a meuns of experimenting simultaneously with 
a very largo number of subjects so that a aigntficant 
array of deia mo^ 1;^ got together in a minimum of 


basts that would insure secrecy la the studio, so we 
used four seuders against all of whom tome suspicion 
of telepathic sensltlvaiess might fairly be held. 

Trying lo TeiepathUe 

The procedure was simple Speaking into tbe trana 
mitter, I said **For the first test, the members of the 
broadcasting group are concentrating upon a certain 
number between 1 and 1000 The members of the 
audience will try to get an Impression of what this 
number Is.” The number in question was writ 

ten large on a slip of paper and during ray remarks 
and for some seconds after, I nnd my colUboraton 
concentrated visually and mentully upon It Of eight 
Items on the program, one was double-barreled and an- 
other involved four separate answers so that lu all. 
there were twelve opp^onitles afforded the members 
of the audience to be right or wrong At the end* they 
were asked to luall their memoranda of their results to 
me. and 480 of them did so The number woulfi have 
been larger, bad It not been for competition with two 
other local broadcasting programs , one cannot get un- 
disputed possession of the New York olr at any rational 
hour of the day or night 

Through failure to receive or to tmdentmd the quet- 
tlim, or to get any definite Impresaloii, then were nu- 
merous blanks on single teat*, so that the number at 
answers tabulated variea. Of 4ffr replies to the fim 
test Done gave tbe correct ooower This 1« not MinbrlJi- 


paper (the rimer) and the store (Saks) 
Here, obviously, unless one dlsplavo' real streagtli of 
character, one will name one’s usual paper and one's 
usual store. Jn any event, a lot of p^te most have 
the paper right, atnee there are fisw ^tematlves , so It 
Is not at all surprising that 78 respemdents out of 446 
named tbe Times Tbe matheraattcal and psychological 
probabilities would depwifi opon numerous factork » )biit 
If these were estimated, they would give a figtirA not 
far removed from the actual score There is a dlsttoct 
drawback In ustng a test for wbich tb« poaslble cMces 
are so mtrieted Any emoff number ef fUc- 

cesses la bound to be swallowed nP and kiet tke 
statistical fiature of the cdMi and ona hirdtyinitpft^a 
enough telepathic successes to slter the scotn 
from wlpit Uhance would dictate. 

Sxami^ In Psydtolagy'^ 

The choice of Saks woo, of coum, nn nptrqrdl^blAm 
one^-On fOct, defiberatoly so The tiMM Hovto 
the largest cticntele are undoubtedly, pm 

bei and MAcy.; and 1 purposely At^MfkWle. 
the lArger port ef the replies } 

Saks wn| named dUy three - v. “ , - . 

fqr tbo fftwrth ttot X jdii^dad W watetf^fjg^^ 
agree and tumod its hqnds fapidly ofidM r^do#^ 
fbur stodsrs coae^ftmtod on tfk ft 
stopped, and tried to jmt ^1a AffOSA tp 1M 
This tost onan cerUlmy tm ftoto 
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Our Abrams Investigation — IX 

Results of Tests with Genuine E.R,A. Apparatus and Genuine E.R.A. Technique 



]0R th« tiast fmir months or mrir« certain 
electnmlc societies und assodntluOH have 
been engaged in forming spetlul 
tees and fommlntltlg conditions to the 
end of actively 


By Austin C Lescarboura 

B«cf«Ury to th« Setontifle AjMrieAn AlHwns lnv««(iffa.tiQn CommlttM 

widely used and mlsiwwl hv the M It A nun- ihev 
have dlHplayed the utmost \^llltngneM to (‘oopcrate with 
US In every wui becauHo rlie^ themselves are Ktil) cn 
gaged in experimentutlon As the result of our serien 


cooperating 
>Vlth us in cmr investigation 
of their methods* Long be- 
fittrt now we were given to 
muterefimd that earafuIU 
selected electronic print! 
tlonere would be assigned to 
the tgsk of undergoing our 
slmt>)e tOstSr Indeed, with a 
view to tsclUtatlng such co- 
otiemtlon, we went so far as 
to outtlrte the prchable nu 
tore of imr tests, with the 
result that many of the elec> 
trohio workers tried similar 
tests and detemilnod for 

themselves just how sclentltlc their methods were and 
liuw much they could luqie to prove before an liupar* 
tlnl body of Investigators. 

MeahwhUe, time dies Month after month g<feis by 
AVe are asked to wait for this and 
watt for that We are told that the 
teehniQUft Is not quite perfected to the 
point where our simple testa can be 
undergone with a fair degree of cer- 
tainty as to results* Also, we are 
watued again, the B* B. A and other 
etectmnlc workers must be assured 
that are really sincere Investiga 
tors before they can entrust their 
stork and their reputation In our 
hands. And so It goes* 

But this committee, engaged for the 
pogt eight months in Intestigutlng the 
staithng claims of tlie late Pr Albert 
Abrams of San Francisco, and bU 
thousands of followers both here 
and abnaid, canmd wait ludednltely 
Were we asking for son)e highly In 
trlcate demonstration of Olectrontc 
technique, there might be fair cause 
for delay, but when U U borne In 
mind tiint we ask merely for a simple 
check-up oa everyday el« trontc dlag 
nosls, the case is quite dlirerept 

If, in the opinion of the electronic 
workers, their methods are Inauf- 
flciently developed at this time to pass 
a most elemoitary teat such as we 
propose, then In good fslfh and 
through honesty of purpose they 
should, without further delay, suspend 
'their present electronic practice They 
should tell their patients that thev 
are not sure Just what they are do- 
ing After all, human life Is too precloua to be (he 
subject of raw eseperimentathm or something worse 
than ttiat* as the cose may be 

All the while, our comirdttee prtieeedi In the quest of 
truth. During the past few 
iponths we have been In con 
stattt touch with a group of 
doctor* enlaied In studying 
and apph^ the electronic 
maednos to their own tech 
IdQpe and practice^ These 
doctork, Who well known 
tmt wboee namec aire with 
held In a(N!Dfdancq «Kh our 
^m^ee in this tovesuga 
Mod. have taken the author- 
tjieC -Mrkms doom of 

111 flan Fftncleco 
aM HI'S bgnifiped with the 
AkVfMitt awNiratpfc 
TOr tew phnpoMs of our 
SUnlNt of teite than followed 

Although these ^ 
dkitehiaiardthe e^one^ of an impmwlvc report whtih 
adtonee tie bagle Claims made tor the Electronic Re* 
aetiana of Ahrsm*— a by the way. which I* being 
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of blood specUnen tests, rcpurtetl in Uio following the 
spokesman of this gmup writes* ‘^What you havi ihmc 
already with us demonstrates that we, at least, are 
not able, with the equUmient we have, to t>l<k out the 



The late Dr Albert Abrams diagnosing a patient's condition from a blood spodmen 
by roeonf of resUtances boxes and the abdominal reflexes of a boy reagent 


same bloods." And (hat statement speaks volumes. 

Once wo had agreed ulth these doctors upon the 
abatract proposUlon of a test In whUh they would 
attempt to identify blood s)vocltbens of common origin. 


RosmngoflMpI of tb* fliiirt* for tbo Fiirpoeo of FodBuBog m Cbock Up 
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we catled upon Mr, Bird as the etafC rnatlimimticlun (<» 
define the^ procedure oi^vUmsly, the fewer Hpcclmcnfl wt? 
use in the test the more ofUm we can carrv it out in a 
given time, and Mr Bird advised that six spetliuws 


would 1 h* tlie Knmilost n\iml>cr that would enable bUb, 
to guard Hulhoicntiv agitlUHt llic o|icratlon of «tuMScdt 
lie alwi ret^onmiended tliiit of rite six three be IdectfCgt 
while the otliei thtnv Ik ‘Nlngles, * differing atudbg 
theiuHelves RH well as ffO# 
Uk Idem t( nl ones Anyoilidr'^ 
cf>nr>(e ho advised, woolff 
gr(atl> (Om plicate the 
murhemiiUcul (*ontrol of tbW 
without yielding COW- 
j>ensatlnA, advantages, 

Fnun kIx Apeclniena thnia 
may be < ltt)Hen In exactly 99 
dlfTenent w«j« Of thesa 
otanblnatlons one and qaijlig 
one, obvIouBly will comprifo 
the three of identical orlgllL 
Nine of the reniubilng OPW* 
binntlons will iiKSoclate two 
of the lijentl(*al specimen 
with one of the ^^singtes"; 
and the remaining ten comblDathais will consist Of 
HisKlnKAia, no tW4» of whhh are In fact Identical 
Stteiiklng matheniuUcnlI> then and assuming that 
the tholce la gmemed hj, chance alone, if this tgOt 
were repeated 20 limes, tliere sboukl 
be one complete succesi*, nine partial 
Kuceesses, and ten total failures. If 
we try the thing JO times or more, w« 
may expect tlmt tIUs ratio of 1.9,t0 
will 1)0 upproxlimitely reullaed, If 
wie try It Just a few times, we may 
expect that we will get l)ej^ap8 cog 
full Mucceas hut hardlv nnj nioretbaa 
tlmt v\ hUe the rest of tlte trials will 
lie split about evenly between ctHn- 
plete and jvartlal failures. The elee- 
tr(»nlst must get considerably mor# 
than one full suecena iicr 20 trials, 
und very much more than nine partial 
successes |k»r JO trials before he will 
have dune anything tending to mipport 
his claltiis. 

Oou)plete electronic dlugnoots in- 
volves the ^ecorUln^, of tim olmu^ 
for n large number of rate*. Thk 
ideatlQitttion test, however may bq 
confined to Such few selecteil ratea 0* 
the eleitrontHt Judges to he lufflde^ 
to distinguish between two indivfifl-* 
uals. Tile alleged sex mie, which l« 
claimed to lie found on tlw reagdttf'* 
left side for a fenmle subject and cat 
hU right for a tnala, will naturaffy 
Ive one of theuo In uddltlOQ to 
the dtvetors with whom we w*ere worit- 
Ing chose the rales 42, &0. 5(1, ST, IJg 
und no as un adequate set In tJtU 
lest of course, no refertoce need bi 
made to the alleged pathology ed 
these rale* under the Ahrams system 
A scries of tests eonslHts In the detemiipatjcfl H 
ohmages for the six rates and location for the sevttKAht 
for all six of the Hisnlmens provided Series 1, II 

III w«‘re pr<iK«cut«d <m (Si 
first dnv, with a set ofblba^ 
s|ieclmens i>ro\tded by tbj 
health nuthorttiee of BliM 
I n r k 8tate through 
c<iurtesy of Dr WllHam ^ 
Park At the second 
Ing a single Seriea, tV., iff^ 
rarrlHl through, vrith 
mens provided by the tfiMl 
rronlc ex[ivrtmenter« tbig^ 
selves. Heries V and^' ^ 
occupied the third day* 
a fresh set of sperlinMU 
vtded by the doctors. " ^ 
m every Instanc* tbg 
imus rariied blind IdetttUI^ 
tlon numbers. In florlegl 
lA’^ nolKidt present knew which speclmeng wcr« (dan, 
tinil until the key was consulted at the end tlM 
final dux, Mr Bird consulted the ke\ list from 


{Cnntinvrd on pape \39} 
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Getting Together on the Trafl&c Prohlem 

The April Conference, at Yale, of Those Expert in All Its Brandies 

By the SCIENTinC AMERICAN Staff 


NIQ of the first tmpreaaioDH tbut one 
ffets from any survey of the motor 
trafllc problem is that of tta t-Otn- 
pjexlty The mere statement of the 
problem Is nlrooHl a aufiU lent Indica- 
tion of this complexity Further 
eyldonce Is j^jlven bv the extraordl- 
narllj diverse ireutment which Ulf 
ferent States {five the some point, 
and by the extraordinarily diverse content of the motor 
codes of the several States, many nf them touchtojt In 
Kreat detail things which nro not at all the subject of 
legislative enactment hi others Then we have the 
Motor Vehlcifl CommIsslonerH of ton eastern States, 
After several years of close aamK-tutlon and contact In 
an organisation whose whole business Is the attain 
iiitmt of imlformlty, totally unable as yet to agree 
among themselves as to the bcHt means to certain necea^ 
sary ends. 

Bach a complex problem Is to bo resolved Into Its 
elements. If at all, only after a great deal of open dls- 
enssion by a great many very t'ompetont people and 
after a great deal of puhllcltv A long step In the 
sttainmcnt of both these ends was taken in the con 
ference on Motor Velilde Traffic, held at New Haven 
under the joint aunptoes of Yale TTnlrerslty and the 
Btate of Oonnecticut April Oth to llth 
According to the statfinent made In the Invitations 
i^t out, the purpose of the conference was to consider 
the caunes of seddents due to motor vehicle traffic, and 
to discuss methods for prev^tlng such acilclents The 
machinery of the eimferenoe consisted In addresses fol 
lowed by general discussion. The first day s program 
revolved about a study of the conditions and a state- 
ment of the problem The keynote address, and at the 
same time the most important single conirlbutlon, was 
delivered by profmt^r John C Trmy, of tlie Depart* 
m«nt of Olvll JOnglneering of Tale Univerflity Profes- 
aor Traey and his collengnes were oalleil in some time 
ago by Oommlffsloner Stoec kei of the Connecticut Motor 
Vvdilde Department The CommlHSioncr's office, since 
the instaltatlmi of the compulsory reporting of accU 
dents wUch wc demribed In the Boientdk AifKRicAi* 
last month, had accumulated data regarding IQ, 000 
accidents. The big feature of this was that the acci- 
dent roll Involved was complete — they were not accidents 
sClecteo out of a larger total, but Included all Ooo- 
nectlcnt's accidents for throe years The Commis- 
sioner's office knew that there was great value In this 
mass of statistics, but did not know how liest to get Iti 
ont , and every attempt that they made to analyse theriW 
figures led them Into worse uncertainty Did the figures’ 
mean this, that or something else? Finally they got 
the Yale englneera on the job, and the result was a 
really brilliant analysis, and the moat striking graph 
leal presentation which we have ever seen given to a 
mass of data of comparable slxe Prtifessor Tracy's 
talk and th® ensuing discussion took up a whole morn- 
ing, and nobody begrudged the time 
For the afternoon of the first day. there wore two 
addresses. Judge W M. Mallhle, of the Superior Court 
of Connecticut, talked about "Laws Governing Traffic", 
and T W Salmon, Associate Professor of Psychiatry 
at Columbia University, discussed "The Mind of the 
Operator" The titles define these papers sufficiently 
for present purposes, so no further comment is made 
upon them, other than to remark that Professor Sal- 
mon's theme, the uncertainty and the fallibility of tifte 
human element ran througli the cnrlrc conference, and 
was stressed by many speakers ns constituting a doinl* 
nant aspect of the whole traffic problem. 

The character of the accidents that are ocenrring. 
the character of the regulation that U being attempted, 
and the character of the human mechanism involved 
in the driving of the car having been duly placed on 
record the Hec<md day of the conference was given 
over to talks dealing more or less dlreiUy with the 
wavs and means of prevention A B Meredith, Com- 
missioner of Education of the State of Connecticut, 
discussed the remedial value of education, us applied to 
the child K Q Payne. Professor of Bducatlon at New 
York Dniveralty, took a more general view and out- 
lined the \nlae of education applied to the general 
public Both these speakers stressed the fact that the 
habits and customs of a former day which are more or 
leas Ingrained In us, are nnsulted to the prefwnt era, 
and that we are unsafe on the public ways In direct 


proportion to the extent to which wo permit these 
habits and customs to control ns. In the child, it bu- 
camea actually necessary to overcome tendencies of 
biological origin before die menace of the automobile 
can be eradicated. The importance and the diversity 
of this element, one must conclude after listening to 
these two addresses, is seldom If ever reallaed by the 
world at large We roust choose between our cars and 
our fathers' habits of mind. 

The subject of education having been thus covered. 
Colonel F Greene, Superintendent of the Department 
of Public Works of the State of New York, In charge 
of all road coDMtruction and maintenance in the Bkupire 
State, talked on "Highway Improvement.” He pointed 
out, us we did last month, that while in a majority of 
accidents some reckless or lmpro[)er or 111 Judged act 
by the operator is the Immediate cause, the fact that 
wrecks are not scattered freely and uniformly all altmg 
our highways proves that usually there Is, in some 
physical feature of the road, a contributing cause with- 
out which the accident would not occur And, as a 
road maker, he Is willing to shoulder the burden of 
removing these physical peculiarities, of making the 
roads as nearly fool proof as they con be made. He 
gave In considerable detail the efisentiol characteristics, 
as be sees them, of a road that simll bo safe for auto- 
mobiles traveling at speeds of 85 and 40 mites per hour 
His paper was followed with tlie keenest of interest 
and attention — presumbly because everybody has bis 
own opinions about road-widths and curves and grades 
and shoulders and danger signs, and everybody wants 
to Ace how closely the expert approatliea to his own 
high standard of intelligence Incidentally the Oolonsl 
gave another demonstraUon, If anotlier were needed, 
that experts don't always agree among themselves. He 
had driven from Albany to New Haven, and had seen 
several things on the Oonneettebt roads which hp criti- 
cised as undestrHble--at least one of them being among 
the most cherished Innovations of the Nutmeg Statens 
roHd-hullders t 

The afternoon of the aecond day was given to a 
paper on Traffic Begulaticm and Control by W P Rno 
of Washington, D O , one on Follce Methods by A, F 
Foote, OommJsaioner of Public Safety of the State of 
Massachusetts, and one on Laws and Court Systems 
by D A. Adams, Secretary of the New Haven Auto- 
mobile Club. Commissioner Stocckel closed this sesslOb 
with a brief sipunmry, and a rcconimendatlcm that a 
penuuneut orgonlxatimi of the conference be elTlected. 
This Is to be carried out 

Oa the third day. Commissioner Dill, of New Jersey, 
outlined the procedure of a motor vehicle department 
as exemplified mainly by the things which his does, and 
In same leaser degree by those he would like to have It 
do The balance of the day was given to proMems 
peculiar to Connecticut, highways, street railways, 
public service motor vehicles, traffic policing of high 
ways and traffic policing of city streets being the 
points discussed 

Much of the material brought out at the conference 
will be available, n little later on, for our use in the prep- 
aration of special articles going with considerable detail 
Into the matters specified by the titles For the present, 
we are content with this brief statement , because the 
conference was of such Importance as to demand atten^ 
tlon in this Issue, and nothing beyond this brief state- 
ment can be prepared In the very short time remaining 
before we go to press 

Walking on Red Hot Stones 

I N some parts of Asia the priesta, in order to show 
their magical powers, walk on red hot stones, Onie 
atones are spread over a fierce fire and the men that 
proceed to walk over them without any protection to 
their feet at all This achievement has always puuled 
scientists a great deal for there is no doubt that the 
priests really do walk on the stones with bare feet and 
also that they do so without Injury Many times the 
feet have been closely eximilned after the ordeal^ and 
have not shown any signs of being burned at all 
It bus beesi stated that the soles of the priests aw 
much tougher tlian would be the case with men acens- 
tomed to wearing boots. No doubt Oils is trtta^ but 
even the tongbeat skin would soon be burned by the 
fleite heat The reat explanatitm Is wry Interesting 
and has only Just come to tight 
In the making of a fire a shallow pit Is dug and in 


the bottom of this Is placed the wood. TMs la overlaid 
with several layers of round stonea and the fire is 
lighted. When everything is apparently at a great tmt 
the priest walks across, shd gets to the other aide quite 
unharmed Any scebtlcat person vrho tries to do the 
same gets his feet terribly burnedt It had been dla^ 
covered that, aliraya, at theee tUnbs one kind of stone 
known as basalt is used. This is of volcanic origla and 
Is extremely porons and moreover la one of the w orst 
condactors of heat known. It Is quite possible to have 
a lump of bossU red hot at one end and yet cool enongh 
to bold in the band at the other end. Thoa the cunning 
priest knows exactly where to put his feet and os long 
at he actually avoids treading on the glowing stoties 
there Is no fear that he will get burned. Anyone who 
does not understand the trick would walk careleasly 
with very petnful results. 

The Locemothre of the Future 

I T IS far too readily assumed, especially by non- 
technical people, that all the great railways will 
eventually be electrified However, among the chief 
drawbacks to the realisation of such assumption are 
the very high initial cost, approaching a rebuilding of 
the ^allrDad^ and the very serious risk of breakdowns, 
which may even paralyse the whole system, Instead of 
a single train as with steam 
Viewed sentimentally, the heavy and eumhernus elec- 
tric locomotive cuts an Ignoble figure as a mere trans- 
mitter, not a prodneer, of power 
Can the ultra-reliable steam locomotive meet the 
cbailenge of this comparative newcomer for the do- 
minion of the Iron road? 

The simple steam locomotive of today Is undoubtedly 
touching tu limit, and Is extraordinarily wasteful, pu^ 
ting only some 6 per cent of Its heat to actual use. U 
has never previously bad a condenser, as in other 
steora practice^ which simply means extracting further 
service from the Inadeqaately used steam by returning 
the condensate water, still heated, to the boiler Com- 
pounding, also, has failed, being the using over again 
of the steam In a second, larger cylinder at a lowered 
prewore, these cylinders having grown too big, In the 
most powerful examples, for the limits of space; 

However, the success of the LJungstrdm turblne- 
drivm locomotive, recently described In these colunms, 
has opened a vbita of Increased power and economy 
This design, which employs a large condenser that dis- 
poses of the nsed steam practically in its ratirety, and 
gearing to reduce the speed of the turbine to that 
necessary for the wheels, has equalled the results of 
equlval«it standard locomotives on Just half the fuel. 

Further promise In the same two directions is held 
out by the articulated locomotive, which has two 
engines of the present reciprocating type under fore- 
nnfi'aft coal and water tenders, and a central boiler 
section on a girder fraifie hung from two pivots, on# 
abofe each net of coupled driving wheels. This type, 
first designed to negotiate sharp curves and steep 
gradlcmtH, bus been highly soccessfnl In the British 
Colonies. Its power Is much greater and Its fuel con- 
sumption less, the holler being broader and therefore 
more efficient, the fire-box, uncramped by the usual 
wheel Axlee below, larger and of better shape, while 
the articulation allows of greater lotgth and steadier 
riding, with higher speeds ronnd curves. 

Finally, economy can be farther Improved the nee 
of pulverised coal, in which combustion is mneb more 
compute, with reduced smoke and ash and better 
staaro-ralstng^ the results equivalent to standard being 
obtained with inferior fuel, and mecbanieal stoktng^ 
The prophetic drawing on the facing page dSpictir 
In two views and a section, all these desirable features 
tneorporajed in one locoroottvs as a posslbtuty of tbs 
future. Our artist's design U based upon tbe SwedUh 
LJangaMm Turbine Locomotive, the Oarratt Artlcn- 
lated Locomotive, tbe Q. t? lUy, piOvertasd .coal barner 
No 422. and fbed from the front of the llrsdKix as 
in the PsrlsMyrleens othfired No. 40^ dudh a 
tivs would probably bb IDO fiset le^ certalnljr weigh 
over 2do tons, would multiply the puwfir of ottr pr u ps nt 
powerful Ipcomotlvea seve^ ttmaa, with only a rsla« 
tively small increase in foed cqitifiiqipCton, and would 
haul several tunei tbs cumttt train lokdt at gxjffesa 
M>eed. Such an oicdn* cotddr owing to the arUentethin. 
moreover, do all this quite as aafely at eoUstlag «n- 
glnea, whhbut any stMgtbenlnf of trfmk>r bridfisa. 
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The Blast Factory 

From Raw Materials to Finished Product in the World’s 
Largest Dynamite Plant 
ByH E 



Bulk dynarolU! «n route from mixing house to pack- 
ing machines 


IPPROXtMVTEl Y 826(HX>000 pounds of 

Uynunillo wen used In tbe United StnteB 
during the year 1928 for uism tbe energy 

of exploBlvcB depends mining duarrjlng 
and other basic Industries The mnnu 

■ facture of dynamite calls for raw mate* 

rtsts from widely aeparut*^ regions and 
tbe apidlcntlon of actentlttc knuwleilge and 
skill to the probleinM of combining them 
into exploHlve compounds whhli will be 
safe and effective blasting agents 
The largest dimnniite worka In the 
world, located In this country , spr4 ada 
oat over thirteen hundred a< res and 
Uicludoa plants for tbt manufacture of 
snitnunlum nitrate and nitric und sulfurk 
scld, and of tbe paiHT shells and winiden 
boxes In wlikh th4 explosive la packed , 

•torage mugaelnes , the necessary facilities 
for power tind transportation and u lab- 
oratory for unulyals, tolling and explosives 
research, as well as seven conipltto units 
for the manufacture and packing of the 
various kinds of dynamite— ^^Irulgiit nltro- 
ftycertn, ammonia, nltrosurch and gelatin. 

The dry IngretUents of d>Tiamlte Include 
nitrute of soda from Chile ammonium 
nitrate, wood pulp from Maine flour, 
starch, kleselguhr, milfur from Louisiana 
and Texas, and Ivory nut scrap from the 
Caroline Islands via the button and bead 
makers who cut their wares from the 
center of the kernel and sell tho scrap to 
the dynamite monufatturerK to be ground 
Into a fine meal and used hh an absorbent Some of 
these materials must be ground und screened before 
use and nil of thorn are carefully dried 
Tlie manufacture of the dynamite Itself starts with 
the nitration of glycerin This oporutlon, like all others 
In the plant which are subject to explosion, is corrled 
on In a house remote from other buildings and sur 
rounded by woolen cribbed earth barricades. A 
weighed charge of mixed nltrh und sulfuric add, ap> 
proxliimtejy 7000 ptmntH Is brought to the nitrating 
house In a tank car and Mown up from the car by 
omipresw'd air Into the nltrator on the second flodr. 
0 wrought Iron cylindrical tank standing on end with 
several pipes leading Into Its cover and on the Inside 
two overgrown Ice cream freezer paddles in the center 
und coils of lead pipes near tho shell >Vben the 
mixed acid Is running In, the pNddb«, operated by a 
small steam engine, are set In motion to drculat# It 
around the brine colls so that It will be cooled to the 
proper temperature licfore tho glycerin is added Mean- 
time the required quuntitj of refined glycerin, about 
3400 iMmncIs, is blown bv compressed air from a heating 
tank, where It 1 m warmed to a tem|)ernture which will 
fadlltatc flow to a scjile tank In the nitrating house 
whence It can nm by gravity through a rubber tube 
Into the nltrator When the acid Is all In and cooled 
to the T>*'op«r temperature the foreman takes hU seat 
im a high Htool near the nltrator, places the end of 
the rubber hose leading from the mmie tank In a 
funnel In thi cover of tho nltrator and by means of 
a valve on tbe end controls the flow of nitroglycerin 
Into the nltrator by hand Tbe glycerin runs flmt 


Into a perforated cast Iron pipe just below the top 
of the nltrator and from this sprays down upon the 
Kwlrllng acid The nitric add eomblnes ihemUally 
with tho glywrin to form nitroglycerin and water, the 
sulfurit mid iiierelv serving to facilitate the reaction 
imd to tuko up the water formed This reaction 
releases so unith heat Uiat unless It Is carefully con 
trolled there Is groat danger that the nitroglycerin will 
explode (^nsequently the charge la continually agl 
tuted around tho cooling brine colU und the operator 
feeds the glicerln to the acid giadually, keeping an 
tye flxod on a thermometer extending up through the 
cover of the nltrator The most favorable temperature 
fur nitration and the maximum allowable temperature 
have been determined by laboratory experimentation, 
und vigilant suiicrvislon is exercised to see that charges 
arc run within this range 

After the glycerin Ijuh alt bcivi fed Into the nltrator 
u suiull quuutlty of kleselguhr and certain other sub- 
stances In add«d to facilitate the separation of the 
nitroglycerin fr<aii the spent acids When the green 
light shows In the signal box in tbe comer of the 
nitrating house, Indicating that the separating house 
Ik ready to receive the charge, the foreman opens an 
outlet valve In the nltrator ond gradually decreases 


the speed of agitation as the charge now flows out 
From this upper room of the nitrating house a board 
walk on stlltR, with a covered lead-lined nitroglycerin 
trough on the left and hand rail on the right, leads 
to the separating house about one hundred yards away 
This la the most hazardous 
operation In the plant but na 
one follows the narrow walk 
through the tree branchings 
with their leaves casting deb 
leate shadows on the planks 
imd a blackbird fluting me- 
lodiously In the sunshine, 
danger seemR very remote 
and unreal In the dusky 
inferior of the separating 
house stands a seven foot 
lead tub und nearby, toj^eep 
close watch on the nltrof 
glycerin as U runs In, the 
foreman One separating 
foreman In particular always 
comes to mind when I think 
of thlH operation— a brown- 
bearded roan with soft brown 
eyes Clad in greenish brown 
trousert, blue flannel ihlrt 
and dark red sweater, all 
faded by long exposure to 
add fumes Into dull hnr 
montous colors, he looks for 
all tho world like a figure 


Davts 


out of a painting by of the dd Italian maatere 
And Indeed he seems, here In tbe dim quiet of hls 
nitroglycerin separating house anumg the tree tops. 
Kolltary except for the presence of a single helper and 
the visits of superintendent and Inapector, almost as 
much a recluse from the world as a holy man In some 
mediaeval monastery In reality, he la performing day 
after day a highly dangerous function In the manu 
facturo of a commodity upon which onr whole modem 
civilization with Its great InduHtrlal plants, its complex 
Kfstems of transportation and comraunlcatlotn, and its 
high standards of domestic comfort, depends. Twenty 
nine years this man has worked on this plant and ten 
In this same house 

After the nltrator charge has run Into the separating 
tub it Is allowed to settle until a line on the sight 
glass In the side of the tub shows that the acid has sunk 
to the bottom and the nitroglycerin has risen to the 
top The foreman continually watches the temperature 
of both liquids so that If the temperature of either 
rises above the safety point he can turn on compressed 
ulr In the bottom of the tub to start agitation or can 
run the whole charge Into the adjoining drowning tub 
When the separation takes place without this etner- 
gaicy, as It generally does, the glycerin la drawn oft 
Into another tank and washed by oglta 
th>n with warm water It Is again allowed 
to settle tbe glycerin this time falling 
the bottom, and then Is run through the 
gutter along the plank walk which leads 
to the neutralizing house The spent odd 
la likewise run from the separator Info 
another tank and then blown to a storage 
house, whence It eventually returns to the 
add recovery plant In the safety area 
The acids ure recovered fortlflcd and uswl 
again 

In the neutralising house the ng aK 
the nitroglycerin Is generally called In 
the plant, Is washed with a warm dilute 
solution of soda ash until tt tests acid 
free, and Is then piped into lead storage 
tanks on a platform along one side of 
the bouse From these storage tanka a 
weighed quantity of nitroglycerin is tronih 
ported in a rubber lined and rubber tlre<l 
posh cart to the dynamite mixing hous«‘ 
These n g carts are known on tbe plant 
as *'angel buggies" and the men who push 
them are very careful not to exceed tbe 
speed laws, which call for a leisurely 
saunter 

In the mixing house are two dynamite 
mixing machines, each conolsting of a bowl of wood 
lined with hard rubber, about tai feet acroaa and ft 
foot deep, In which stand two parallel, robber-shod 
wooden wheels, about four feet in diameter, attached 
{Oontinued on pope 4J7) 



The mixliig lunise, where the Hqttkl sHiWgirc^ le idxed wiA tk# ^de^e^* 
making dynartifte^ Note fit left 



Separeting house where the nitroglycerin ie separated from tbs waste add 
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Railway TIm of Concrete for India’s Railways 

A CONORKTH sleeper, or, rallroea tie, hus been de- 
veloped in India and uaed niWi NUct’eKs on the 
OoinbHy, Baroda k Central ImUa Hallway, ah Mell as 
im the North Western Railway 
The sleeper consists of two concrete blocks Joined 
toifether by an Iron tie bar The method of fastening 
the rails la by spiking into wcwd pngs, whUh ure In 
sorted In the body of tlie conirete block The wihhI 
plnjgB are treated and dried do^n by a kiln prcn exs to 
a condition drier than the wof^d ecmld naturally liecome 
even in the driest desert areas of India Vfter drNlng 
it soon takes up atmospheric moisture and expands 
sotnewlmt between and into tlin rnefut c*orruKH lions 
placed In the concrete blotks ihvfs scaurclv keying Itmlf 
In, Tlie plugs are compressed when drl\eu and the 
eflSclencv of their grip on anv form of spike — dog, 
screw or round— 1« modi greater than in ordinary 
timber 

ICnch sleeper Mock weighs 
165 iRmnds and the com- 
plete sleeper weighs 3150 
pounds The concrete blocks 
ure rectangularly ovolJ in 
shape, rounded off In nil 
directions and are without 
lugs, bttlls or any upstand- 
ing ports liable to met him 
leal damage 

The sleeper needs \ery 
little surfurlng or packing 
to maintain a good road, 
tills being due to the 
steadying influence of Its 
weight and to the large 
bearing area on the rond- 
lied 

Tlie reduitlon of noise In 
any tr« In when t ra veil ng 
from the ordinary w*mk 1 road on to the concrete road Is 
obvious to any passenger It is estimated that the con 
Crete ties, with the stone for the aj^gregute selec’teil for 
Its hardness and cured for days under water, have a 
life of about 150 years. 

Disappearing SearcMight Towers 

T he sixty Inch searchlight used lu Hcaconst w<»rk by 
the Corps of Engineers of the Unlteil States Army 
weighs with Its electrical equipment about eight thou 
sand pounds, and its light Intensltv is about one billion 
candle-pow'er With a view to conceahnent and pro- 
tection when it Is not In use, there has Issm designed 
by Mr F D Cuumdngs, Asslstunt hngin(*er of the 
Corps whut is known as a ‘dlsupi>enrlng searchlight 
tower” Our readers ar6 familiar with the dlsapiienr- 
Ijjg mount for our seacoast gnus, uhleh iimkes It pos- 
sible to loud and aim the gim below the tlon of 

the parapet, and expose It 
to the \Iew of the enemy 
4Hily at the instant of firing 
The new searchlight tower 
makes It possible to screen 
the light from horlaontal ol>- 
eervfltloit by hiding It be- 
hind hills, moands, trees, or 
even shrubs, and raise It 
Into posithm only at such 
ttmea and for such periods 
of time as may be desired 
TTte towers vary from 45 
to 100 feet In height Each 
cwnalsts of a frame built up 
of steel angles, with two 
short arms at Us top with 
a swinging platform be- 
tween, at the center of which 
Is carried the searchlight 
Upon this platform tlie Aged portion of the base of the 
searchlight t« firmly bolted down, and It Is Inrgc enough 
foe several men to move around the light and munlpn- 
late It in any direction. 

Beeanse of Stoctrical considerations, U Is desirable 
to have the rheostat convenient to the operator and 
hence the resistance sections are attached beneath the 
piftferm floo^ the platform with Its light and con 
neett^ is so balanced that, , whatever the angle of 
eleirfttion of the tower, the platform will always be 
m^tatned In a horbontat plane 
tte loWw* end of the searchlight tower is supported 
Vpoh a tnduiioA abeft which Journals on two A frames, 
between wblcli the counterwetghtcd butt end of the 
tower swings. Each A frame Is braced by a third leg, 
and aU three legs sre securelv anchored to n heavy 
mgaoiury foundation, l^ila butt end Is counterwelghted, 
nuSnly with concrete, which !• cast Into the steel frame 
and tprms a rigid part of ft 


To compensate for vaiiutlonn In tlie loading of the 
aeurchUght platform, Hiimll blockH of coni rot* or ennt 
Iron ure provided nnd tliene make poiMible a very exnt-t 
udjusltnent of balance The trunnion shufi th k(\ed lo 
the tower and Ith Jtatruula turn In hrnnxe huHliefl bear 
IngH on the A frames Purtknlur attunttun ImH bo<n 
paid to the mutter of lubrication, and (oiupri^KHlon 
gpeane cuiw couuminicute with ffroo\c« in the Journal 
which B^eep the entire lower surfaic of the bturlng 
in li« rotation fnuii the hfirisontal to tiu \ertUnl fiOMi 
tlon 

Great care ban latn taken to make the Marines self 
uMnlng and non blndlni, with the result ilial hand 
|K>wer operation is (umIIv elTocttHl even the lurM'^t 
one hundred fisd tower bdng readily ojKralul by one 
limn 3Tip forty foot tower may be nilikd or lowi re<I 
by one man In Icnn than a minute, and the nne-liimdri‘il 
foot tower^by two men in less Uiun two uilnuteH lo 


avoid complete breakdown, the operating mechanlKiu In 
In duplUatc 

The balance of the operating platform at the upper 
end of the tower la nuch that It cannot oyertum even 
with several laen at one edge , but to prevent oBclllatlon 
and maintain the plotform horlsontal under aU cundl 
tlons, the tower la provided with what Is known os nn 
‘‘equalizer** 

*rhe tower can be wturely held by brakes at uny 
angle and these brakes <un b* padlo* ked In any position 
Moreover, when in a vert U a! itosltion, the tower lun 
guhkly be made a llx»*d structure ^Ith a rigid plat 
fonn, Indciicndently of the brakes and the eiiuallzer 
It cun he locked to the A frames, and the platform 
anchored to the tower sliitultaneously, by one move- 
ment of a lever at tlie ground When elevated, the 
towers are quite rigid and stiff against wind effects 
I’lie imiments of inertia of all the towers arc rclathely 


large and their centers of gravity quite near the ground 
When in the lowered posltlan and not In use the 
searchlight Is enclosed within a small Hteel hmi^ 
which moves on gns>\ed wheels laid on the lower plat 
form and on a foundation odjacent to the plmfDrm 
landing ^hen the tower Jh swung down tin house 
can be readily pushed forward qn to the pint form and 
ovi*r the warchllght The curtain door Is clowsl and 
fastened Inside, und the operator locks tfie Rmall rear 
door from the outside With certain modi flent Ions this 
tvpe of tower is used for a rallw^av mount <ai a large 
flat car On such a mount It wrlll form nii Important 
element of the const-thfense rallwav artillery iKissess- 
Ing the same qunlltv of InylHlblllty 
The plans for tltbn tower were designed by Mr rum 
mlngs In the eotirse of Ms governmental w<»rk and the 
development of these stnirtures was Initiated imth r 
Colonel K H Winslow Corps of Engineers 1 nited 
States Artnv 


The Nerves of Platito 

1 ^1 IE iii:cnerul tUinllarUy of the diotrlbutiun o| the 
flhro-vuHcuIur bundles In plants and that of itbe 
ner\es In anlmalN have Isom clearly noticed. Tbaea 
stnn turt»x in plants have 4-onwsiuenlly, been calM 
nerves. However, oniHomlsts and physlologlsta alitce 
lia^e long held ihe view that the likeness Is meraty 
MuperflGiil, and ts not hiiHed on any real iThyslologleel 
or anutomkal n si iuhh)n(s> 

In plants — on In tinlmals — 4 he receptive and reapoo- 
slve regioDH int often cpiUe diHtImi from one anoritaf* 
and may l>e widely stpuruUd Whut becnmeH Of UW 
sthniiluH thi two and how Is it LransmlttodT 

Uemarkable exiiertitunrs during ihe lust ten years have 
ulyeii the onawers to tliese qut stlous There Is Blcoa'a 
work on the tHmsltlve plant, Mimosa The phenooMnw 
(pf IrimsiidsHlon of stimuli In this plant are as striking 
UH they are welt known. The stlmulua is propafttted 
through its organs at 
lodtles variously eMtimalOil 
at lO-iO mm per aecond. 
TIiIm NiKs^d is fast anumg 
plants but Very slow wben 
iHimpared with the velocity 
of transnilmdon of stlmtlU 
along unluiul nerves 
Twi> ylewH wire suggcst- 
e<l lo account for this 
pnqm^Htlnn The tind rO- 
fi rn d the patnaue of stink 
ull to tliow^ < xiswdvHy finO 
HtrimdH of protoplasm 
which, iientirotlng the 
walls of the living cells, 
plu( ( the protoplasts of 
adjacent cells In coiumunl- 
cutlon with one another 
This view was u product 
of u period obsessed wHh 
the p)i>s|ip|oi,lcal im|M>rlnms of ilas^e then recently dla^ 
(siveretl [protiqdaHinic ftbrllUic, wUkh, in all probability, 
huye only u dcvelopniemal Hlgnlrtiance These flbrillan 
roMiiMnad of living iimttir were supposed to convey 
stimuli Just us the living processes of the nerve cells 
do In the animiil body 

The vIlw was soon rendered untenable when It was 
riliown that Htlmull are efftHthily transmitted ev«l 
afhr Uie luotoplasm of the c« iis of the transmitting 
organs wns killed hy the application of heat 

lo meet this new growth of knowleil^,e niherlandt 
dcveloiKd his tlieory, that the HtimuU ure transmitted 
In Mimosa In the fonn of a pulse In the water filling 
certain elongated tubuliir celN situated in the hast of 
the bundles At the best tills was on unsa tie factory 
theory 

In 1014 Kin’u gave the co«p dc t/rar^ to the palao 
theory He showed that the stimulus Ik transniitted 
through a strand of Mlmoaa 
wood from whlcli nil thf 
bust. Including the tubes of 
NuppitKed transmitting func- 
tion had been removed ffom 
a considerable length 
Almost at the same ttm# 
as Utcia was disposing of 
the older views regarding 
the trunsmlsston of stiniulf 
in Mimosa, Hoynen Jenaai 
was carrj lag out experi- 
iiHiits un the phototropic ro 
actions of Kt'edlings, which 
wen» Isiund lo have a pro- 
found effect on the received 
views regarding the propa- 
gation of Mtiniull 

When tho tip of q gram- 
fwvdllng Ih Illuminated on 
one side a 'Stimulus Is transmitted from the receptive 
region downvMirds In Ihe wsslllng and evokes a curnk 
ture In the Hhaded part lloysen Jensm found that thlfl 
hllinnliis was Iransinltted downwards e\im when the 
protophisnik conflnuitv of iho c-cIIh of the recPfitJve 
Hiiex with those of the responslye n»gb»n wns severed 
h\ rompleft msfkm 

From this e\iierlment and sludlar eiiierlmenta by 
Stark Snow and otin rs if is qulti evident that pro- 
ti>plusmlc continuity Is not re<(ulNlte for Ihe tronsmla- 
slon of Htlmiitl In the higher phints 
Tliere is grr it pnibablllty that In tlieso pi mta aa to 
Mimosa, the trimsmlKslon of stimuli Is cffette<I ov the 
trimsiiort In Ihe transpiration strertiii of a substance 
derived frrmi the recent hp cells and (onveved hy this 
muins In the wood of (he vnsciihir titindlcs to the re* 
sp<mfilve region IteHiMinse Is prohnhlv evoked by 
alterations In periiunbllltv -^1/Mlmcf from ariicte by 
H H Diron F if f? !7t ^fffurc /Iw-fynher 2, ifigg 



Left Concrete railway tiei in use. Right Parts and relnforcemcnta of concrete railway ties 
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Meavurinff a wlre-RlasH window for distortion, after 
one hour'N expoHure to Inteniie heal 



fiN till iikhUiu \intiknD iiiethodH uf buUd 
Inu thi* column pIiMN ti most 

hniKirtiiDt purl Mun> Htrutluriti urt ho 
U c^lRDttl CliHl the viuIIh ourrv lUUe or no 
weight hut on the nmtran (onulltuto 
IttudN V, hkh louNt theniw hen l>e HUpiKirteU 
But even In thoNe uiKeA where <\U)1(M wiiMh MUpiHirt 
the outer cndn of tlrdnn thene Himie Rird* rs are Inter 
iiiMllHtelv iiirrltd l>v Humetliinu tlw In short the 
teodeiKV In to pro\lde mluinnH Null for use In the 
interior parts of hiilidliiKH and also for ust in the 
where the walls an locatwl 
The steel column Is one form It iiiiiv rest uiwn a 
Keneral foundation or upon a arH>cluI ph r of its ow'n 
It ina> extend upwanl to (lie top of tlu hiiihiUiR and 
at e\erv lloor niuj iiartlnllv HUpiiort one or several 
Rlrdirs SoiiietlmeH (olumnH are supiiortisl hv heavy 
Rlrders, es|XHlall\ whtpt wane unusual (lenient has to 
he curt*d for In tin diMimi In (lie conslnalion of the 
Kreat Wixdworth lluUdlUK In New \ork ( lt>, ciitaln 
piers were alniidj sunk when llu hIk was iiiIari^tHl 
and H nhsailon of coluums )M*<.anK neiessarv And 
au It came uNiut that some tetUaunH n st not directly 
OiMin pUrM but upon plrder ronstructioii loniustlnp 
piers In tlu llanki rs Tnist t’ompanv Imlldlnp and 
nl»o In the Aisdlim HuUdlnp Nith tall stnutun*!! In 
the same citv one or inore hirjfe nHuas were d( sired 
where certain eolumns would N tllmlnatid and a clear 
H|>neo provhlul As these iimiiiis wire (i) N ill low 
U vt Ih, it Iks nint nis'tssar> that oh rhead pinU rs should 
supplv foundation HUpis>rt fo, (oiiimiiN runulnp all the 
wav to the top of tin hulldinp nr up to a hiph Uvtl 
The cast Iron column has oidlntirllv a mort nuKlest 
function than Ihe more eonsid* rahic steel columns In 
that It will usiialh Ih? a short alTalr H* Infnrcssl 
concrete Is anollur tvi>e of modem ciolumn 1 n this 
the mmpnsslvo load is ciirrltd hv the rom reie and 
hutUllnp and tht like au ppcv( tiled larpiU h\ thu Bteel 
reinforcement 'Hiere Is howevir still anothu tv|)e of 
loluinn which loiislsts of si is I work deslpned to carry 
(he load or the most of it hut whldi Is enveloiied In 
( oni pete or some otiu p Mri^ii slstunf material Wisiden 
<s>lumns are also in use In fact U Is liard to drive 
W(Km 1 from isiustnu lion v\ork Nsaiise of tlu ftm* re- 
sistance It presinls to iniin\ clHstnatlve aitlvltles whep 
M 1 m proiKPiv Instalhsl 

Concrete Ik resistant to Are and to water Thin com 
hlnatlon sc* ms a oiu wlun we (ontemplate the 

hazards of fire is ulso Rood Nil imforiunately 

It Is liable to Hof t( ii and bend under the influence of 
heat ^Vo mlRhr rals* tlu fpiestlon \Nhnt will N> the 
N huvior of a i-lvin column wlun suhjeitid to the he«t 
of a mnrtairratlon and to the attiuk of wutei from tlri 
hose when tin column Itsilf U luated? Questions smh 
as Ihls ntnv hix'iu h r\ lundeuiU lo the Remral public 
Bnt tliev are ni>t so |o those who like tht Hre Insurance 
coiMimnleH nmtrad to make uoimI (he daimiRi laused 
b\ fire Thesi pi o pie want to know and in fact tlicy 
need to know 

Ro, a few 5 ears n(Co certain iKvipIe having buslnww 
reuaonfl as an Incentive and the U S Ilureau of Stands 
arda c«M>peruled In an effon to find out the facts, or 
a part of them A w'rles of tests was made, one 
hundred and six In all which were directed towards the 
aacartalnment of the behavior of columns exposed to 
Are while nnder a Nad of the kind Imposed when they 


Studying Fire Risks from Sample Fires 

How the Behavrior of Columns and Beams Under Exposure to 
Conflagrations Is Determined in the Laboratory 

By J F Spntiger 


are sultubly Installed in Imtldlngs The <oluiimM were 
imlfoniilv 1-J3 fiet In effertlvt knRih and wen. de- 
slRited lo iiirr> a loud of lOlMNM) jioimdK. Some of 
Ihe (S)huiinH were steel some cost lion some steel 
pipe dlied with euncrett, somt relnfontsl mnetiU and 
N<)!ne wmiden In resfiect to length and load capucitj, 
thtH( 1110 columns wore representatlvi iinlls used In 
Intirior construction Ronie of tlu mliiuiDM w<‘pe more 
or h MS proUs t(*d b^ c«int role, plastor and the like 
In order to Imitate the conditions of a Are the 
eoluiuDH were tt'sted In a Rua furuiue while under loud 
It Jnuv be seen from this combination of heat and load 
rhut tlu tests rtprodurxHl imiHirtnnt (‘tiiidlllons that 
would exist in an uixldentul fire or oondaRratlon 
Indeed, some of the cobinms were subJecterJ to the 



Iha wall carrylDK thla frame la movable. It has Juit been eub- 
Jerted bo Inlenee heat after which It ha* been moved to lui 
present posiilun and a unmm of water turned upon It in Imita 
Lion uf the fiwiuenie of exp«iaur« at a real Are 

Testing the fire resistance of a metal window frame 


Impact of a Kin am of water while tliev were under 
load and in a heatwl (ondlthm \^e have here the 
print liKil conditions existent In n the after the lapse 
of a Ilitle time 

Thom who (oiistriu l( d the huHdltiR nmv have lieen 
satisfied w 1 th columns tJmt carried their Nads and would 
tonrJnue tocarrv th(.in under the ordJnarv tonditionM of 
life The losnranec lomiamlcs seem to wont somt*- 
thlUR mcice Vpiwtrenth thes want columns that will 
stand up nnd do lluir dutv in spite of fin and water 
An unprobf ted sttvl column uiav be eeonoinkallv built 
to HustaIn the projier loud under usual eondlllons but 
the tests show that whin such a column is sub^ted to 
the harards of fire ext luslvc of water 11 wilt pnibflbly 
fall In twintj minutes Steel with all its strength 
and ollar admirable qiiulttles s(*etns to Ih*, when used 
alone one of the most lnndef|uate of modem ismstrue- 
Ikm iimUrluN Cast Imn unprotiTted Is better nnd a 
kiK>d deal better since It con bo counted ii|x>n for 8 fi 
minutes The unprote<ted wooden column proved some- 
what l>etter yet slnci It held out for 40 minutes. This 
seetns surprising no douN. to most of my readers. 
Wood Is a very good (smstrmtlon nmterlal and Is whw 
used where It N continually submerged, almost inde- 
structible This has l>een understood to some extat, 
by contractors having much experience with wooden 
piles. When wood suffers It Is usually sonae organic 
enemy that Is at work The star performers, however, 
In The fire tests were coIuiuhh constructed of reinftirced 
ctmcretft and columns having a 4-lnch protective envel 
oi>e of concrete These withstood the fire for eight 
hours 


In u notable fire which iHxurred early' In 1P22, a 
spevtaialar view of the eolliiime of a building was 
presented. The Atlantic lUiUdtng, in Chicago, was seen 
1(1 lose TKirtlons of the outside wall Now a portion 
would fall frttm one of tl»e stories, now u ptirtbjo from 
another Mtoi> The steel columns suggod and at last 
ihe remainder of the structure felt In a heap before 
the eyes <tf the onhsikers The Insuruni'e mnponles 
want something a good deal better than this They 
apparently want the builders t 6 put up structures 
having a gv»od deal more of resistive ixiwer 

In one of the illustrations N shown a testing Installa- 
tion capable of producing the heating effects of a con 
tlugrallon plus the compressive effects of a heavy 
building The fumuc*e door is open In the compart 
ment may tie placed the c'olumn to be tested Above 
Is a hvdraullc mm capable of exerting a downward 
thruHt euuivHlent to the weight of *!W) tons Many 
thousands of dollars were exi)ended on this equipment 
In c*onne<tion with It, instruments may l)e usinl for 
determining with precision the load actuull> sustained 
bv the test column for us<vrtalnlng tlie temperature 
Inside the column and for mtusurlng the amount of 
sag, bend and shortening 

While the colmnn Is exisised to heat and pressure, 
a representative fire stream of cold water may lie turned 
uiH»n it and the effw ts noted 

It will Ije ns-ulled that Itmtier columns, while lietter 
than steel or cast iron, all being unprotected, did not 
show up so well 1 q t'omparlson with other kinds of 
ndmaiiH Tl»e liimls>r |S‘ople lici ame loncenMsl over 
ihe iKSfP showing of wo(k 1 In stub (uses It seems that 
for wha! N fenried “mill eonsrpiK Thai * tlml)er colutims 
of high tlass Imd l>e(n tnjnvlng n g(K>d reputation 
Certain sample columns wtre exisN ted In the test to 
sustain for one hour a standard load while surrOTmd(Hl 
bv a file wliost piiqKiatuH was iMlng advanced at a 
standaid late Tluv did not stand tin ttwt f(»r tlu ex 
IHHted iH*rlod Thev failed In half tlu time LxiH'rl- 
nunls wtu londiutt^d for ttu purposi of finding out 
wiml waM resiHmslble Tht wiHHien (olumns were (di 
Btrvtd to fail at th< cndn—not In the inlermcdlale iMir- 
tioii At the end the matirla! ap|K»ared to suffer first 
u slow crushing tlun a rapid <nu Tliere was |K»rhapB 
{Continufd ott paoe 



Foimftcc with hfdrftsUc run ibovn, In whl«h ilne- 
taral anlt# may bt lubietterf to grtat kaat and ak- 
tr«ma pmoara comUn^ aa thay ar« Iti tlie l«w«r 
•tori#* of a tmmliifr bnUdhii 
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Splash of th^ torpedo aa it is dropped from torpedo plane 


Torpedo Attack by Airplane 

W HKN it was sut^seftteU neveral >eurs 
aico that tcirpedoea could be luimclied 
from airplanes, the idea was received with 
doubt» If not with derision It was nr^ed 
that u toriMHlo wetghiDk a ton or nion 
yvHM too heavy to Iw cnrrletl, and that m 
send It crushing Into the aeu from n 
height of many feet und at u ujieed of 
flltty to seventy lulles an hour uould 
surely OlfsirgunlKe the delkatc (ontrolllng 
mochanlstn, ujain whhli tlie uttunu^ of 
the torpedo depends 

Dewidte tliese eurh inlsidvlnj(s torpe- 
does of large size uie nttw l>elng rnrrled 
by lorpwUepI lines and launched with »u 
acotirncy width eMtuhllshes t)dH new form 
of attack us a serious mtnace to tlu bat 
tlesblim and the larger cruisers 
The torpedo Is held In stlriuym below 
the btnly of tlu tdrplant and at the desIrcMl moment 
la reloused bv the pull of a hxtr Itefore Ictllu^ U go, 
the plane U levdhd out so as to insure that the tor 
pedo will strike the water la the pio(>er jHiHlIUin The 
releasing of the torts do trips u lever tliai oisns a 
throttle between the tumpnswsi air ehamls^r und tlu 
lurblm which drives the pioialhrs 
The adruntage of airplane over destnwer utlmk is 
found largely In Ihe guat s|HHd and aianeiiverlng 
ability of tlte airplane \ sijuadron of rlu*se moving 
out to attack, would approach at high elevation swoop 
down to within the chosen firing lange and whem the 
planes were 15 to 20 feel almvi the water thov would 
drop their toriiedoenj nnd 
trv to make the liosi of 
their way outaide the range 
of thf entiiiv fire A direct 
attack In dio light would 
ohvlnuslv be full of hazard, 
and It U prohublt that us 
far as iHKwlhlG, turiKMlo- 
plnne attacks will 1)o niude 
In tlH» morning or evejilug 
dusk, on nsNinllght nights, 
or whin the enein> Is tsiv- 
ered with a shallow und 
low l>lng fog nlsive whl<h 
tlte planes* would oiioratc 
In such fogs the plane has 
the advantage over the 
ship, that the >istl>lllt> Is 
better from above than 
from ImIow and under esindhions where the iiuil nir 
craft gunner cannot see the plane It U possible for flie 
pilot to tMH the broad outline of the ship While thc*sc 
conditions an favorable to the iMUiilar, It k n*a likeh 
that tile toritedo plant will Is' able lo do niueli In fogg> 
or misty weather— this for the reason that tin plune, 
during Its approach must get u reliable l^earliig on the 
Hlilp l)Gforo dropping its torptdo 
Both the British and our own ^vuvles have carried 
out extensive pruclhs* in this csautairatlvelv m w field 
of warfare Excellent results have been sec und bv 
both navies, and much altenrlon Is being given ti» the 
(juestion of the tacilcs of tons'do-plane Htlaek 

Weather Bureau Record 

I jiURNIHHING of oilldal weather data 
In admiralty prcs-etstlngs Is one of the 
ImtHirtant phases of the marine melero 
logUal work of the Wenthir Bureau The 
records of the bureau form pracllcftUv the 
only sourcT of such Information In srune 
cases applicants for Information will tell 
the bureau what they are trvlng to prove 
In others this Is not knowTi For the most 
part Inquiries relale to stctrias nnd result 
ing damage to caigo or delay In shipment 
A few are In regard to mlKsIng ships 

Ferry Boats with Turbo- Electric 
Drive 

T he wide range of speed control which 
is such a marked feature of the turbo- 
eleefrlc drive assured Its e\tendwl oppll 
cation in Murine prnoth^e once It had 
been fully develojied One of the earliest 
and most ^Uble Inatnllatlons was that 
made in the collier “Jupiter** of the United 
Staten Navy In 1612 This vessel and her 
sister the “Neptune” were both about 
20,000-toiui displacement and were de 
signed to be driven at IR knots by tur 
blnea of 7000 horsepower The “Neptune” 
wgi provided w^th a mechanical reduc 
tkm imr between the turbine and pro- 


Iteller sbafl, and in tlio * Jupiter” was instiillcd ila new 
olcetrh system of rt^daition It wuk this <iiiu|mrlsun 
and the success obtained with the 'Jiijdtir wtihli UsI 
to the wide adoption <tf (he turtM>H^Ut ii h drivi In oiti 
Navv all of our lult hi hiitlleshli>s txfng (Hpilppid with 
this HjHtem I heu fullowed Bn ini rodiu lion inbt t hi 
HICK hunt seuvU-t, anti late jtars It has loiiml In 
treaslDg favor among vatlilsmen and csisnIuIIv as an 
inxIMaiv tirlve for two mtl thrce-maslt*<l sthtHiUtrs 
And now ctnnes a further H[>plkHtlon In tlu Mpitp 
itieni of Iwo n4W f(ri> luails tlu HavwanI aud the 
San Ixandro whhh arc o|>ertitlng on the ft i rv boat 
service atioss San Fruiulscct Bav Udwenn San linn 


cisco (Old Oakland It had Intn apimnnt to Mu Bcainl 
of UlrcHtors that during tlu hours of icenk loiul travel 
Mu catiiuitv of Mu t\lsMng feriy Isuits, wlibh an 
among tiie hugest of tiuli kind In tlu world had lusn 
reached and the ncsx'ssltv feer hucrc and larga^r B rrv 
iHuits was rctill/id After an cxlmustivc stadv of Mu 
varhais h|HS of pro|telllng madilnerv It was dmldcd 
that tla turlsec leetrk svstciu was the most uppio|>rialc 
for this verv exacMng service* The new t\pe of vessel 
wlihhvve herewith must I ate was de slgnesl bv Mr lohn 
B MnMheWH Naval \ii bites ( of San rmnelses* asslste<l 
In matters lartalnlng to the seleetlon of imu him r\ 
its InstullnMon and is* foUh bv Uaptaln I V Oorrv 


of Mu United States iViast Guard Service 
Tlie bouts wlileh arc built of sten*! are 
24b fe*et In length 4J ft'ct In moldvd 
breadth (12 fe*et 0 Inches in breadth over 
the guards and Mkv have a molded depth 
i»f 19 tiHi (» inches llu hulls are de- 
signed to Insiit ( absolute stabllU> unci 
gieut hi e a dine ss In the soiiiew hat reeUgh 
Wiathei wliteli Is jit tliae s e Ueounlcrcd oU 
San 1 ruiulM<> Ba\ and the weight of the 
rniiulitg and jclailng U Koiaewhut In ex 
t*e Hs of tliat iHiialiv rcepilred b> the VnUT- 
lean Bunini of Stdpplng flu re are sevep 
water light (tansveiM hiilkheadN, so 
spacesi that itnv nm eoiitpuiiint*nt may l)e 
I oiiiph teh Ihside d w tthout cnelangerlbg 
the Hufetv eif til* \t*sMl The nrtitract 
sjtecfl of Mie Isaits was II knots and the 
tnaln iiroislling niKhinerv bulk b> the 
(icnirul I ketilL i ouipinu lonsislN of oug 
tuibeegeoicrallng sit of tin liajailsi laailni eondenalng 
iviH wIMi a normal rating of lOPO ktlowattH, 509 volt 
dlitel (lit re at with oue 75 kilenvatL dins t connected, 
1 15-voU eveker 

Tlu turbines o|>erate on 210 |H>iindH steam tbredtle 
pressure with Ro degms su|Krheal and a vtu uuiil bf 
2S'j e>n a 10 liu ii Imrometer reading Stiaiu is supplied 
Iw twe» BalKHK_k & Wlltov leoiUrs (arr>lng a steam 
piessiiri of [Miiiials a Hepiare Bull Thev uie filtod 
will) su|H r lieale rs e atuibh of furnishing steam at (15 
degress Inhlinhelt alsive normal The holkis whlejl 
ire of the nit bundn^ i\js are IlMtsI with ( eH»u type 
burners under natural diafL 

*lht vessel Is fitted with 
two (rcni Pal Klue Irk mo- 
pus of double arniuturp 
tv IX oiuh desKlgnwJ for 
12(K) shaft liorseisiwer at 
IJ*) revolutions a inlnuie. 
and e lie h Is (‘oiiplesl thruugli 
stiaftlng tet Its own projvel 
Ur indeiHnddiMv e>f the 
other It will Ih under 
stood (tf -courso that the 
sldp Carrie'S a propUki at 
eat It end The euiMlt Is so 
ni ranged that either nuetor 
und its proja Her may l»o 
oieeratesl to full s|)ml re- 
eiulrements and only with 
u sMglit de ix^ndcnte upon 
the oMa r inedor This in 
ilTis-ted h> llu Waul lAs>mird svsrein of control which 
Is oitenited from Ma engine resaii Ihls con! red is such, 
that when the motive istwer Is furnishing nil the drlv 
Ing iM>v\er of Mie Ixait through tlu rear pio|)eller, th© 
s)HSd of Mu forwaul niedeu tan Im regulated 8o that 
it will revidve onlv ia|)ldlv e mnigh to n lli*ve Ihe drag 
or resistant ( of the re)rwjirel oi Idling lueutelkr and 
V lee vei sa w he n the eilres tion of Mu ve sse 1 Is reverseeL 
\e)W Mils airiingement of Ihe driving iiiae hlnery U a 
esiinphte de|iartuM fmm puvloiis fe rrv Istal praelles* 
It elinilnule's the vlbraHons eausesl hj the reslMtaUe'e of 
Mu forward pni*tlhrs w hh li ms urs in ft rrle*s ojierated 
U\ ret Ipns aMng -<(( am e iigiii* s whkh have Ji e'ootlnuenis 
shaft tlnouglioiil Mu li ngth of the vesstl 
with pis»|»elhr \\ las Is iii t a< h eml oih rat- 
ing il Ma siiia* s|MKd Ihe total passen 
ge I ( Jii 1 \ Ing ( ipiu It V of e at h of the new 
lH>ats is «HK» with seating eapaeltv for 
2090 

\ sevire test of tin Keaworthliu*ss of 
tiiese ImuBs was (tblaliud on Mu trip north 
of tlu I lav ward on Mu Bue IHe (Icean 
frotii Nan !*• dro to Van rranelseii Ttuv 
whin Mie ve '-scl was ii ivlgated through 
lauvv riin siiualls In a \vr\ tough seMi 
Ihe lM»al showed la i stahllltv hv righting 
herself la Ihe heaw seas In a verv easy 
anel proiaftt manner In tin le*MtH for at 
leptanei tlu Hawvard louhtsl a speed 
of Ui knotN or 17 29 land miles |)er lioiir 
nnd during the miksIhI tc'sts ti> determine 
the mane live Mng epmUtles of the boat it 
was found that vMu n the motor control 
wnn thrown from full s|sssl ahead to full 
spetsl aste ni the motors aitimllv Ntarted 
to revolve in Mu n*verst> dlreetlon In 2 2/5 
wet-onds and Mint tlie time reepilred to 
bring the vcMsel lo a dead stop under nor 
mal ceindl lions was onlv Hd stssinds Tests 
showed Muir the Idling motors autemiat- 
Icallv took i>er ex*nt of the hmd In 
alartlng nnd stopping and that this grod- 
nally dlnilnlshcH to merelv n friction load 
ns the hoat comes up to speed 



Iterator and exdter of tbo turbo-dcctric drive 



Thia la one of two turbo electne-driven ferry boata, recently built for Ihe Oakland San Francisco Bcmce 

Length. 240 feet Speed. 13 15 knots 
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;T tiikeK a lullllon for a 

lump of ci>hI tu form but 
only n ftw lulnutoH for It to 
l)e burnt up iind totally dostroyed To 
thr >i>nn tlie sole uem. for coni Is 

to bntl tils furnuct no ttiut bu (an keep 
wanii In (oUI weal her In times of strena, ns ilurlnK 



the pHHt wlntir, the fuct tlitil coal Is very neceuHno 
for this puriMisc Is brou>sht home to him enipiiatlnUh 
hv nlinplv having; to do wllhuiit It for a sbori time 
Of (ourse, It nmy l)e knomi that c(ml huH other uh(*n 
tlian tlie inert* produttlon of heat and pnwt r but It 1 h 
I mrdlv apprwlHt(Kl by the uveraKe citizen that n ffreat 
inimv of th( (omforts and necoKsltleH of life without 
which he could hardly concolve of U\tnK, ore nvailahlo 
to lUin Just IxM-uiiHe Nature, mil lions of )(*ars In the 
past HlArtcd a procenM of decoin|a)sitlon of vegetable 
matter under suituhle condltlonH of pnsauro and tern 
perature, whUh resulted In the fonnatJon of the prod 
uct that we call coal 

When the shovelful of ctial Is thrown on the Are 
there Is little thought that enortmam (Ndenitallltcs art 
being consumed in smoke If the llames could re\^al 
their story, there would l»e unfolded a picture, far 
more wondrous than tho moNt Jmposslblfl fairy tute 
For In them there would la; aeeu the hospital and sick 
room with the doctor or nurse administering u Itfe-suv 
log drug made from coal , the iHittleAeld with shot and 
shell bumtlDg all around, exploded b\ products derived 
from the same source, the fertile Helds, fstwn with 
grain, com and other life sustaining plants, bearing 
abundant crops of fooclRtufTK, fertilized and rendered 
productive with products derived from coal , the fair 
lady's boudoir with the Ane (*(»smotlcft and exquisite 
ncent bottles, owing their fragrant odors to perfumes 
made synthetically fn>m products obtained from coal 
the counter In the department store strewn with fRlirlc*s 
colored In namt vatic gated and splendid colors, the 
Tartan purple once the color par excellence of royalty 
and the mighty of the earth, now rendered available 
to everyone no matter what his station In life may be, 
through the svntticttc dye, even more bc^autlful than 
the natural product that d>e manufactured fnuTi coal 
derivatives. This picture would co\cr pmcthalh ever\ 
field of human endeavor, e\ory dally necessity or lux 
ary, for coni, coal tar, amniouta, the hundreds of de- 
rlvfitlves that are pnaiuced from the imrent substance, 
coal, miter Into the manufacture and the production of 
mbit of the materiuls and arttcleg, met with in every 
day life The burning of a lump of coal in (he furnace 
or atovo represents not merely a consumption of carbcai 
tU produce heat or power, hut the destruction of an 
Immeiislty of possibilities, such as Is not eciualled by 
any other single action of common everj day ocenr- 
reoce. 

One of the principal uses of coal Is In the iimnii 
facture of gas Tliere are different kinds of gas, ac- 


Coal and Coal Tar 

cording to the use to which It la put Thus, the ordl 
i)ar> gus that we bum In our gas ranges or perhaps 
Ui;»e f(»r lighting puns>ses an well, Is coal gas or lllumi 
outing t,nH Toal gas la made by baking tlm coal in 
Hpcclall^ built ovens The coal Is not burnt ns many 
pc‘oplc Huppow , but it Is btiked or destruotlvely dia- 
till(^ Water gas Is another gas which Is used in the 
houHihold either us such or in admixture with coal 
gas Water gas Is made by blowing steam through a 
liot l>ed of coke, heated to lncandc*MH*nce This gas. 
while Huttahle for heating purposes must be enriched 
with the gaseous products obtained bv dropping gas nil, 
a petroleum product, on heated plates, so m to moke 
it usable for Illuminating purposes. Another gas. made 
from coal or coke is known as producer gas, which Is 
iiMt*d ex(luHl\Hl> in the factory for manufacturing pur 

pONCH 

Ttic guN industry, that Is the coal gas Industry, 
startcKl in Knglutid In 1792 a man named Murdock 
first MiipUryed coni gns lighting purposes on a large 
wale Fnun then on the progress of tlie industry was 
rapid until today there are over I'MX) gus companies In 
this country alone Now, tn mfikin^ gas from coal, It 
was soon fouml that there were itinn\ substances mixed 
with the gus which were decidedly deleterious to Its 
use In the household These suiiNtunces hod to be re- 
moved from the coal gas, before the latter could be 
used safely and convonlenily for cooking and llglitlng 
purposes The task of scrubbing and absorbing these 
impurities nnimonla, sulfur, tar, <vanogen was first 
considered a troublesome and costly affair, until It was 
found that the value of these prcKlucts and of the vati 
ous niiuiufHrtiired substances that could be obtained 
from them was far In excess of the value of the gas 
Itself Thus ammonia was convcrtcnl Into the valuabb 
fertilizer sulfate of ammonia, or into the explosl^’c 
nitrate of ammonia The sulfur and cyanogen were 
changed Into various Iron derivatives, whbJi are useful 
as pigments for imint and varnish manufacture or in 
making other pigments 

Of all ihPNe substances, the coal tar looked perhaps 
the least promising but contained the greatest potem 
iiulUles of all For a long time the tar was looked 
upon OH n goo<l deal of a nuisance and there did not 
appear to be am wav of using It All sorts of efforts 
were mode to get rid of the messy substance and sur 
reptltlous dumping was resorted to In certain cases 
The continuous production of this substance, however 
led to cfUiMldernble Investigation to determine Its exact 
comp^fslrion and the iioastMtlty c^f obtaining useful 
products from It It was soon found that it contained 
quite a >Hrlety of constituents and that It was in 
realll> an extraordinarily complex substance 

While this development was golnt, on In the gas In- 


dustry and uses were belhg gHidutUiy dis- 
covered for gas works tar, another lari^ 
growth took place In the steel Induktry 
and In the roonufactare of coke, which are esaentlat 
correlated industries. Coke Is the residue that la left 
when coal Is destructively distilled. The first process 
of making coke for the blast furnace was to bum the 
coal in coxered piles, avoiding the presence of on excess 
of air The name valuable by-products that are ob- 
tained In guH manufacture were allowed to go to waste, 
until the byproduct coke oven was developed. The 
use of this oven allowed the recovery of the by products, 
particularly ctrol tar, which is derived from this source 
in greatest amount nt the present time To the ordl- 
narj person tar is tar, hot there really Is a great dif- 
ference Iwtween the various kinds of tar recovered in 
the various processes of distilling coaL Furthermore 
each and every tur has its special applications 

There are very few uses for the crude coal tar It U 
mixed with creosote oil and employed for the Impreg- 
nation of wood paving blocks to waterproof and pre- 
serve the same Besides Its use ns a fuel in the plants 
whore it Is produced, this Is practically the only Im- 
portant, eominercial use for crude coal tar, although 
the purified and dehydrated crude coal tar la employed 
for the impregnation of felts In the manufacture of 
roofings. 

But, when the* ccoiMtltaenU of tlie coal tar are sep- 
arated from It, then there are obtained substanc^ev 
which are perhaps among the moat important cdiemlcals 
used at the present time and which form the basis of 
the manufacture of a greater variety of products than 
any other rtiw motorlals known to the Industrial world 
The coal tar Is distilled, yielding the following prod 
uctH light oil, carbolic oil, dead or creosote oil, anthm 
cene oil and the residue pitch By further distillation 
of these products there are obtained benaene, toluene, 
x}1ene, pure naphthalene, pnre anthracene, pure phe- 
nol and eresol These suhstunces form the basts of the 
Hynthetlc dye Industry and are also utilized in the 
manufacture of synthetic perfumes ond drugs. The 
drawing on page 878 will ^ve on Idea of their scope 
and Industrial Importance 

Benzene Is a clear colorless liquid, possessing a dis- 
tinct odor and entirely different from the benilne die 
tilled from petroleum It is used as a solvent for paints 
and varalshee. In the dry cleaning of clothes, for 
extracting fats and greases, tn making rubber cements 
and as a fuel for antomotdle engines. From benzene 
It Is possible to synthesize aniline, which Is the basis 
of a large class of svnthetlc colors, known as aniline 
dyes Svnthetlc phenol is made from benzene, and the 
former may then be converted to the military explosive, 
picric acid and rnriouR other substances used in build 
ing up the most complex dyes, drugs and perfumes. 

TV)luene Is the basis of the explc>slve TNT, which whs 
(Continued on page 


fi) live In a world of color 
Not only Is color a natural 
characderlsllc of all forms 
of nature but Man endeavors to surround 
himself with even more color by dyeing 
his textiles, painting his houses nod 
structures and In fact colorlug almost e\erythlng that 
be fabricates not excepting Ids own ptrwin. no finds 
a principal use for color ns a decoration ultliough 
during tho past war, emulating the example of nature 
be employed colors In camouflaging hts ships on tlie 
high seas, his structures and gun carriages on land 
to protect Uiem by rendering them less visible to the 
enemy 

Oolor In nature Iihh Uh nttlltarlan purpose as well 
as its decorative The coloring on anlinals affords 
them protection by (‘auslng them to blend with thMr 
surroundings so that their natural enonilps and Man 
cannot easily find them The green coloring matter In 
leaves 1b q chemical reagent and converts the carUmic 
add giiM taken Into the plant from the air Into starch 
and cellulose and the complex Hulistances found In 
plants Thp beautiful coloration of flciwers serves to 
attract to them the iKillen bearing insects. Tho yellow 
stripes of color on the skin of the llger, the sandy iddn 
of the flon, tlie s|K»ts of the leopard, the stripes of the 
zebra, the while fur of the polar imlmHls, the dull 
coloration on fishes I he brown color of Insects are all 
examples of protective colorathm On the other hand 
the brilliant colors of the fenthers of birds are for 
dec'oratlve effect only and pla> a part In sexual 
attraction 

The average perwm U apt to think that all the color 
effects that tiro s(3en In nature are prcHluced by the 
preaence of certain siiltdancea, dves or the like, which 
possess distinctive colors Thla Is true to n certain 
extent as ll has been fitund that the colors In fiowers 


Color in Nature 

are du(» ((» (he presenci of sutistances known as nntho- 
ohB pigments But the dtsperdon of light In striking 
walcN and other agencies such gs minute air cells Is 
Nometlmes the cause of the (X)lor» that are seen In 
birds’ foatlicrH Tims the feutherN of the blue bird, 
the kln^, fisher and other birds are colored blue dne to 
the dispersion of the light striking the minute air 
cells in the homj structure of the feathers. So far 
DO blue pigment has iteen extracted from these feathers, 

similarly the brilliant Iridescent colors in the tail 
feathers of tlie tteacock or in the throat feathers of 
the humming bird are not due to the presence of any 
pigments in the feathers, but to tho dispersion of light 
by the thin laminie tn the barbules of the feathers. 
Tlda conclusion Is substantiated by the fact that when 
the feather of the peacock Is viewed In transmitted 
light it shows none of the color effects that are secsi 
when the light is reflected and refracted from the 
surface of tlie same, and furthermore different color 
effects can be seen by having the light strike the 
feathers at different angles. On the other hand certain 
bird feathers also poeseai color pigments which cither 
determine the color of the feathers alone or serve as 
a imekground for the color effects produced by the 
action of light 

The blue of the skv and the blue of the humaEn and 
animal eye are also caused by the action of tight In 
the first place the dust In the air causes the ditpei^on 
of tlie light and Its decomposition Into its coippeneot 
parts, while In the case of the eye It is doe to the 
presence of flnelv divided partteJes auspeaded In the 
liquid medium of the Irla. (Ireen, brown and black eyes 
take tiieir color from a combinaHon of this light disper- 
sion effoct and the presence of actual color In the eye. 


Flowers and fruits owe their color 
principally to the presence of pigments 
In them, although In the case of the 
lily, the white color Is due to the structural make-up 
of the iietala Of courne the number of different 
coloring matters In nature la very great, but probably 
th« most Intoreating and moat Important of these 
Rubstances are the enthoijans, which produce some of 
the most beautiful effectR It has been found that the 
color of the flower or the fruit depends not only on 
tho presence of some of this series of coloring matters 
but also on tlie presnice of certain other substances 
such as tannin or iron salts. Then again the color 
will vary according to whether the unthocyan is present 
in the fruit or flower either in the free or combined 
state 

A few examples are dted to show how the color 
cfFecta vary In natural products with the presence of 
different anthooans. Thus cyantn Is responsible for 
the coloring of the cornflower although it ts present 
only in the proportion of a? per cent But when it 
occurs In ns high a proixirttun as 14 per emt it 
produces a dark red coloration as In the garden variety 
of this flower Vlolonln Is the coloring matter in the 
violet pansy In w bioh about 88 per cent of the auhetance 
Is present Asterin and xhrysanthemln are the coloring 
Bgrata which we find In the aster and the chryaanthemum 
respective! T, 

It Is Strange that these coloring mattera^whtch give 
such lasting col^s In flowers produce only fugttive 
resuUs used on textile fabrics. They are a» 

complex substances and one of the real marvels of 
nature Is the ease wttb which the plant builds up 
these coloring matters. The chemist succeeds to eyfti 
thetMatof them with greet difflcuUy o^ly, and ty 
methods so comjileix that It to ofavloH that we are not 
even on the road toward leamtog bow the plants do^ 
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Fighting the Bed Bug 


How a Bitter and Dangerous Enemy of Mankind Is Being Routed 
With Such Weapons as Propaganda and Poison Gas 

By James H Collins 



S >11 MS] lil till lat liJ'< im I onitut n lul 
Man ItuH HHlduii) ttiH n forcHl to 
otil him iind hiM }Hlt K uortit littio or 
nutlilng Thin fort imm hn** ll\oil tolor 
iintly with till rut for ii^is riduilnK the 
nnlinl popuJutlon from Him* to time when 
duiiiuKe to and UiHtnution to IiIn ^n w U vund the 
point of to)eiiini*t But tht il;;hi uus neiir curried to 
extenHlnutlon — In fmt tiniJl thin ;,tneriitlon nmn liim 
not luid Kilentlfii nutiUH for < \tt iinlnutlnK tin rut 
TtiU VI 111 undonhltdlv Htrlki >ou uh u iiovtd wiiv of 
lookinjc lit Brothti Rut It In the vliWHKjlnt of un e\ 
pert who liiis iimdi a Mfi Ktud\ of rodentH and otlu r 
vermin Mr \ N Sinalh, imhuHm lit lul of u lurjre 
New )ork i \tt inilnutlnic oiminlFutlon who uttackiv 
num H iHMtH wlrli the witaiNiriK of tin hni It rlolo^dut 
cheiiit*tt biolo^Nt and eiitiaiioloKl^t xhti who han loo 
tund on Dm snhjiHt to tin laildU htalih st nh'e ( Iumhon 
ut Hellevue lloNpItal and o(ht r Instllatluns 
Ttahij, n new wuRHin l>t UInu tumid apilimt tlie rat 
— laihlii o|)inIon 1 lu dlxitmo that ht tranHinlls 
through his tltuH hiuIi ttrrihk dl'^ahus as hnlmnU 
phikue and tjpliui Iiuk made an upiaal to tla man In 
Die Htreet inllKliiii; him In a woild war of extirndnu 



Hand apparatus for exterminatinK insect pests in 
small rooms 

tlon. TIiIh war has only riudad the skirmish stnice 
Kven lu a dti like New ^ oi k wlitrt tin lieuUh au 
tborlttes h\ steinutli ally trap and ixiiudni tliouHunds 
of raU yearly to Kiiuid ukalust pliiKUi tin rat impalu 
tlon 1 h on the Im reuse and ntwsimiier accounts of isr 
sons belnjk. iitlaikid and hltim Iw ruts lu thilr hoiia^s 
— imrth iilarlj children— art lu't-oiahih iiiort froinant 
Mr Hamel h shvh that thtv wIllN tvin conininnir news 
until It H made unlawful tt» harlHii rats, iH^ause Man 
hattan Island Isaimhal almost wholh h\ watir pre 
Tents emkrutlnn of liHriHsttl rodiait [Htpalatlon and 
where ont piojarti ownir tiikis steps to rid hU prem 
Iwes of rodints ten othirH harUtr them 

Just UH NilentlHtH inohillxid piihllt opinion by ‘^'cttink 
aomithliar on tlio rat now the^ are working to ‘k* t 
Bomithinjr’ on a more width uumoluff ]>e«t — the b<*d 
laiK 

Tell the man In tht stretr PatttKi has demnnsfratetl 
that the lud huk » hltt IninsmUn tht parasite of Du 
trophal disease known as hull i7ttr that Nuttal sui 
ceeihal in lrim«niUDnK ctriiiB thrtun,h the bite of bed 
bujP’ from one mnuso to anoth(r that it Is mipposed 
lied hUKM Hprtiid tin k^nii of Olicrmejers relapalntr 
fevtr that Pastt iir and MetilinlkofT were probably the 
first to brink the bed hu^ under siisph ion as a disease 
mrrh r 

‘1 should worry I* thinks tht nmn In the Btn>et In 
New ^ ork South Bend or Ptopher Prairie 'Probably” 
and fur off tropltal nmladloy that bo never htard of do 
not (ffvt him the necessarv flirlH of fear But If this 
peat transmits somethlnk rikht around the iNimer, like 
tnberculoHls and It tan be pnwetl public opinion will 


(ondimn Du hetl bu^ and demuntl Its extermination 

Imtlon has shown b^ experltntnts that the I>ed him 
nmi spread nphold ftver,” hu>h Mr Sumeth Buks 
were Infecteel b\ fesdlnff on the blood of a person In 
(he acute stake of this fiver and the hut lilt were re- 
(alnc*d bi the buk in a \lnilent eimdltlon for at least 
twent\ four houis Hu re 1 h evidence Dml Die buk 
assisted In the sprtad of the InfhunAu epldcinlt pur 
lltularly In ItKltrlnk ImiiHes, Imu riling houses hotels and 
other plues s wlare Dit suiiit liesls are oci uplet) hv 
dlffiremt ik rMUis In sutceHslon* 

bntll the war Ind bURS were a reproach to nice 
]>eopIe When tiny npiieuriNl, niie |)eoplc tfoj rid ttf 
till 111 by kn liter cleanliness Ihit the war i rowded 
huniunltv together everywhere and as peoph trtiwd 
ItesfH of every kind int rense Today not t\cn nice 
j»t*ople cHcai>e the be*d bug He naiv turn up In Die 
most carefully kept Imtiies His prisenu 1 m nut a 
ifproach but a danger signal 

Ihe be*d huk Is ii great tiuvilii Not lontent with 
>1 ( (iiaforlablt hoau in Mime tht up iKuinJInk houst lit 
utta< lies hlmstlf Lu clothing and Is cut tied to the locker 
riKaii of an ottice tht cloak riKUii of an iioteh the tmok 
scat of an uutomubllc the larDi in u sleeping ear 
J lu ro he Kwltitu*s to soine other mesons clothing and 
ItiMithK un uninfet ted home Mavlu* only one of him, 
and he Is iisod lorrintly here for In breeillng sex 
UtH-sn t mullcr at nil In Die travels of this pest Doth 
the fiinnlt nnd male tarry a supply of egga ready tti 
St t up liouHektH ping and ralnt a family when tliey find 
MUlluhle ctuartt rs Mx weeks Is enough Defou the 
davK of stt am ht alcd upartuunts Im ulmtion was 
tliiskttl during the winter but now It goes on pruc 
tlcallv all vt ar round 

Ibuk In prehistnrli du\H, the litllp brown pnruKltc 
was pn sumahly a wooddwtIUr ami vegitariun lie 
had vvings of width renmunts tan lie seen under the 
iiiit roH<(i|M It is ( on Hxtureil that when man taint out 
of caves after Du la*tt lit agi and begun imlldlniL, log 
tahins Du Insist was iurrli*d to thi first houscH with 
the log* Then lie found a rlctier and more ulamdant 
kind of ftHul Hum plant Juli-es — human bbsaJ He In* 
tame lu/v h»st ids wings, and iililinately iurued tan 
nihiil He Is still lazy for ume settled In walls anil 
Nltvplng plaiss he will not travil far from laaue bv 
Ills own exerlltms Bur ho does gni larrlisl fllmut In 
luanv ways 

He Is Introdiiceil Into chan homes in wuis whiib 
an iiiisiiNis t ti d, sins Mr Snnuth Biukagta are 
brought frnin Infetud places nr h\ |)fs>ple who may be 
carrbrs sutli patkagts an oftin dritpiKsl t»r opened 
on IhiIn or isimlu*s A pnrtv hiings an unusual mmiber 
t>f Kutsts coat racks and 
luHiks jin (iJlis! with tliclr 
wraps, and the Iks! Is uwmI | 
fortht*n*st Laundry park 
oges, clothes brought home 
afttr jiriHslng imiitresHeH 
Sint to the renovator 
iMMiks fnmi itnulatlng 11 
hnirlcH baggage brought 
Into Die home by mtmliors 
of Die fariillv who huV'P 
1 ms n traveling moving vans 
anti wan houses in whlih 
furniture Ih carrieil or 
storwl — these are ihannilK 
through which the Inswt 
constantly travels and may 
find entrance Servants 
visit Ditlr owTi hotneM In 
Infei tisl lenenumtM bring 
ing the ficst back with 
ihtin Olothlng hung In 
nffles*s furtorv lockers and 
( ym checked in hob la res- 
taurants clults and the- 
at< rs la H common nmnnH 
of transiKirlHlIon When 
Ills methods of traveling 
are known a little lare In 
receiving packages, hong 
Ing up outer clothing and Apparstnfl for gsneraDni 
not using liedH an latcR gss in bed bug rctsmlnnl 
alia, la good prevenllon, |S to $10 a roota, and i 




Apparatnfl for generating and applying bydrocyank 
gas in bed bug rctemlnatien In New Turk it cMta 
IS to $10 a room, and reqsires about tbrae houra 


The Modem Fied Piper of Hamlin — bed bugs and all 
vermin are now exterminated with polMin ga% 
applied by a masked operative 

and will keep him out nine times In ten But sooner 
or Inter he Is pretty certuiii to arrive” 

The v1tiillt\ of Dlls InsiM t Is n markable Hpeclmcns 
hatilieil Ui the liilutruttuy ImM survived several months 
without tasting LkmI from birth to death, while others 
fed In the lulMinitorv have Ihtd from two months to a 
year A solitary sjiet liiun bmugtit Into an empty apart- 
ment will rear a famllv and thrive Ihougli |>eople may 
not enter the nmm for months If Its prinelpiil fiK)d 
is hukink It will drop down to a mouse or nif hole 
and feed or suck bhtod frtnn a uit h dog, a bird If 
these ncmirsis are linking Individual Inseits max die 
after several months’ starv- 
athm hut the colony goes 
»m fi year or more It was 
tmci thought timt the In 
si‘ct <s>uld live on moist uro 
from wood or Die dual 
found In walls and fioors. 
This has never been dem- 
onstrated but entttiiMiloglsts 
belli ve Diat the lolonv can 
support Itself for a long 
lierlod by cunnIlmUsm the 
old eating the eggs ur the 
young nnd the young liv- 
ing on Insects that die of 
old age AUliongh the in- 
se<*t stops feeding and 
breeding w hen tlie ther- 
mometer goes below 00 de 
grets Fahrenheit he will 
live through long period* 
through temperatures lower 
than freezing In fact, be 
Is far more troublesome 
In northern than south 
em clltnatPp, for he cannot 
stand heat nearly as well 
as cold Wh*m the ther** 
rotwneter g<ies above 100, 
he dies. 

and applying bydrocyank For years, this peat ha« 
^ In New Turk it cMta been fought with wuip knd 
Kisires about tbroe hours {Continued on pope 4J9) 
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Clothed uid unclothed view* of the lateet Raaohne engine for tttationary utie 


A Gasoline Engine That Is Different 

B FX7AU8K of thi Nltnll}irlt\ of must i;nAollno on^lni** 
It in refreshlrit, finc-e In a uliMo fo see a gawnline 
engine that Ih deildedh And timt 1 h no 

doubt the retiMon wbj tla IhnlHun >\hbli Ih 

■^hown in the an oU)|»iU\ in^^ lIliiwtnitlunN attrioted iin 
liKUal attention and n dtal nf cnminHnt iir the re^vnl 
"Niitlonul flood lioails show laid In ( bb n^o 
lliL l)enl»on lUgim In 
an Inverted, t\\o-t\lindn 
four-eycle waternnib d tn 
gtm entlrtlv h(»UKM) In n 
ptvMsed «teel ( UNtng 1 he 
i y JlnderM Ih arlnK stand 
anW and l>nse are all In 
eluded In etne t n k 1 1 n i, , 
w|d< h tnakea the unit <iiilfe 
rlirid and with pennuMcnt 
and iiini>er allmuunt of 
plNton trank shaft and » am 
wliafl Tlu crank Hhaft (am 
shaft magneto M^'^moras 
seiahh and tht (oniustlnk 
rods are located on top of 
the t/iain base rasiing so 
that udjuslineiils nm 1h» 
pnlckl^ and (aslU made 
Tlu valve (lox uliltii in 
cludtss Umvalves, Intake and 
e\liHUsi inunlftdd and tin 
larbureter tun Is (iul< kh 
ami ( nslh nsiiox d bv tak 
Int out six nauhlne Indts 
( o(dlng water frtun the 
ladhitor mam enterlim the 
(vllnder block strikes the 
L\\\m\i r head width Is tlu 
hottest ptirt of the ifnlt 
and rlwes as It Is luated 
pnKlmlng rapid watei dr 
(ulatlon and uniform ishpI 
Ittg Air Is drawn throuf,h tfie radiator bx a li\ whe*l 
tXfHi fan The radiator N shroudetl so that the dust iind 
dirt going through It with the ulr dm^s not (onu In 
(.ontact with lUiy part of the working iiuHlmnlsm Thi 
fuel lank W lotatid at the top of the housluk The new 
engine j« (tn Its fact m^t udaiited bt uutoiiiotlxt vise but 
for stotlonury work of exerv description is < hiliiusl to 
)ioMieMrt many ndvantagta over ruore familiar IjiMfs 

Electric Light 
Extremes 

T he tuaallwf and the larg 
e«t lnciuide«c<*nt lamiw in 
the world, one rated at idtom 
one-ijuarter 4^ndle|H)Wor nml 
the other at about KXitXW 
windlepower, make an Int* r 
eiftliig display when shown 
Hid* by side. The large lump, 
wkh A bulb 32 Inobeii in dl 
amfter and 18 Inches high 
wall developed primarily for 
morion-picture studio use It 
U rated at 30000 watts, or 
1200 times larger than the 
average bnnwhold lamp add 
the Electric current Hsiulrcd 
to operate three of these 
UiinpA wronld be equlvabsit 
to W power ttwd to operate 
tlie average street car 
The small lamp, knowm ms 


the Oruln of V\ iicat ’ is bni 
a quarter Incli In Ulauaur 
and uses but (pni^-Hflh of u 
volt of elwirldtv Ir was 
designed for use In luwpl 
tala and bv phxst(ian>4 A 
lamp of lids lv|>e uas ro- 
centlv ustHi hx IM < luvaller 
luck son of Pbllohlphla 
when he xxithdnw ii tat k 
from the lung of an » Iklit 
months* old buhx ( lefus 
M(H>re of St I (Mils Tlu 
bulb Is lnsoiti*<| nr Ihi (ud 
of H slhfr hils a)H>ip tlu 
si/** of on ordinal \ load iM*n 
r|| v^hhli In rids <]im was 
Insetted down the (hllds 
throat and ga\* tnoach Held 
for the doitor to hsatr tin 
t>u k 

riu light fniMi tia Iilr, 
lamp is tHtual to Ka « otii 
him d tikbt fiom J4P0 cU'ctrh lamps of tlu sl/i nmt 
inonlv used In tin bona 'Hie lllunumt Is inadt ol 
tungsten xvirc onetentli of an lui h In dlaimtn and h 
Inches huik nmstnuted into four (oils Dils wir* H 
drawn into tlhniunt wire of the si/* used in tlu JV 
wutt iuMisi hold lamps xvoufd snppp ptuui* nts for 
stub lamps Ituse lamps are clasMltlod as tin M i/da 
C tjpe lielng gas fllUd and are lighted fnau a IJP-\olt 
J*td-jimiHr* (In nil (<(11 
sutidng *!<) kllowalls Ha 
« os| to ojH rule sill ]i a Iniiiji 
with ( VII rent at lb iints 
p( I kilowatt xxcMild la At 
I boar 

Foretelling the Effect 
of Short Circuits 

I1I*N Ih* cold of an 
electih Imn hetmta^s 
w o I n tin two s* palate 
XX Ires XX hi* h * an > Hr i ar 
r*nl toil* h ( u( h othir 1 h* 
rt*siilt Is a pan ol smok* 
a snail <»f luhlar and no 
iu<»re luat In Ha hon flu 
I hs I ri( hin t( Ils xou that a 
slauT ( 1 ? ( u 1 1 lias tak* n 
(date and burned tia wIics 
In two 

Tills Ih a miniature of 
wimt li a p p* ns xxlu n a 
IHixxtr < abh of an * Us ti I* 
sxsteiu hrtaks and <oni»s 
in **nitiut xxitli anollui 
*ahl* on the ground I*ro 
vision inimr Is iii idt to 
k*Hp tlu *lamtn,e as small 
as ismslldt and to d«i s(» 
thf * I* r tr b a) eni,b)(H I mast 
know what will 1m tIa if 
li i t of a lui K( iiuantll x of 
el*Htrl(lt> running wild at any glxm point of a power 
sxst*m Vs 111* (iiUuIurlons w hi* h ghi th* answer to 
tills dlltlcnlr prohbni ai* fie*pientl\ xeix (ompli<aUd 
the Oencrai 1 lectrU cngln<»ers liaxe d<\ls*d a mai liln* 
that tells In thlrr> se*imds wlial w*ml<I lake that manx 
liotirs tocabulal*; bx tin slid* rule and p*n(ll metlaMl 
The mm bine weighs rVld imimtlH and stands el^ht 
feet high With Its 104 uiljustlng dials It ImrkH some 



Extremwi of th« day in elertric lamp* 



The machine that reproduces, in miniature any short 
circuit of the high tension transmission lines whose 
effects it IS desired to study 


thing like n combina 
tlon of an oxcrgrowTi 
radio outfit and tele 
phon* HWitddroaid In 
It an coiiihln* d a gnaii 
nuiulHr of wires eon 
necled (o w hat are 
known as varlultle le 
slstani* units whhh 
max he so Joined that 
lh*.v will (orrtspond 
to till network of 
( tdiles (>f a ^r* at [miwi r 
sxHteia IMns L ( iir 
M nt Is fed into this 
minlalur* ])ower sv s 
tini at iHilutH when 
tb( fcieat (.eDeMitorw 
i( ally would Is? in the 
a ( t u a 1 sxst* 111 The 
dials are niaulpulati d 
lo simulate thi * mdl 
1 ions w h t (. Ii o ( ( a r 
whin anx slioil iluult 
lak(s ]da<( sui ti as 
( utiKid h\ a laid* fall 
ing a< I osh a st ris l i ai 
liiii or Hu lueakinK 
of ) ajala fis d* r r ahh 
Vs i lu h ji( ( Idi nl is 
Iirought about In mill 
la( ui < t hr ed* < t of tlu 
I aiuiw av ( a 1 r * n t Is 
l(d<| Iiistanllv lix th* 
s*ns(Hv( misih of an 
( ler H i( in* I* i 

When the Ham- 
mer I^anded 

W n V I baiipencti 
wlan a i*nlU(li 
\ u aum kIoIh of ^.lass 
w as s I r u I k w Ith a 
h* i\ \ hamiM* i Is lob| 
l>x Hu hH l;i Ilf |(h tur* s 
ut Hu I li.ht of the 
pnti riu 1 1nu r*on 
Slimed in Hr ar tiial 
hiiaklng of tlu glass 
as showTi h\ tlu llrst 
flv* [iitn*dH of the Him 
Is-tsHnmbd at l/'VKi 
srs*ond 111* experl 
imnt was Hlmed wlHt 
two cam* rtis up* ral 
Ing slmiill an* oiislx 
our at th* slanilnrd 
slHS il of Irt panr Ih p* r 
SI ( ond xxhile the set 
ond an ultra sp*^ed 
( ana ra w as appat i nl 
h v*oikJn« w< II la < x 

ce^s nf '"iHP < xfK>snr**s 
IH*i H( ( ond I la ',taad 
irU I ana ra show s tin 
^Ir^h* Intact in one * \ 
]HiHun and in the riexi 
franu ii has tllsap 
|X an d * o 111 p 1 1 tr I \ 
w Mil Ha 1 \i eptirni ot 
n f* w m i n II t * ft ag 
m* Ids T hr ultra sih't d 
nei,atlve s )> o w s Ihr 
stag*'* hi Ihi hreakini, 
priKoss follow* <1 lt\ 
four vl*ws of llvhu 
ft agin* nts flu first 
flht) ar tuiillv shows till 
sMj^hl I n (1 < n t a ( Ion 
madr In tlu i^Uish h\ 
the haminer hr ad tin 
s*Himd Indhatrs that 
the first mtiial fiac- 
tUM iHiurred not at 
fhU |x)lnt of lontut 
bill on Hu fur shl* 
The third view cfin 
Unas this and shows 
that tlu br**aka^e of 
t he glass ar tnalU priu 
feeds tow aid th* point 
of linpm t from Ih* 
|volnt of Initial fnu 
ture The fourth and 
fifth views ni * rely 
complete t he pi* ture 



Rapid motion analysis of 
the sequence of events •in 
the breaking of a varuum 
tube by a hammer blow 
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The Largest Map in the World 

A Monster Model, in Relie:^ of the Entire State of California 

By H. H. Dunn 
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Ctttthig tip sponm to make the miniature foreata 
and orchard! on the world*! larneat map 


ODBLKO <»f niU}{iU)4Ue Mliowln^ till tbe 
natural an well an man iimrie featunH of 
an (mtlre state the largest iniip In the 
world. 1 h lading ercetefl In the stitte-owned 
Ferry llulldlng In San Prumlwo h^ the 
Cfimldned etTorU unii ftinUH of the 58 conn 
tte! of Callfomlti The map, which 1 m about twtKhlrds 
completed. Is 000 feet long 
and 18 feet wide, literally 
a '^working nioder’ of the 
entire Stu 
ooetUiff |1 

Btrudlon baa required the 
eoDatant work of J T Ed- 
ward!, F It G H , and ^ 
ftMlgtiuit! rather more than 
a year, and It will !>e com- 
pleted late in mi The 
com painting for this la- 
■U! ihowa a itage in the 
work on this giant map. 

The map U In reality a 
huge modol, but ao fitted 
with Interior and flood 
Ught!, all conceuled. that 
one appear! to be getting 
a perappctivo from an ulr- 
]^aDe or balloim of the 
whole state Kirnt of all, 

Um gUte waa built up In 
relief, as It was before 
white men came All the 
mountains and ranges were 
put In according to scale, 
all the rlvern bays, lakes and c*ou8t line modeled on 
data furnished by the United States G»'odetlc and (ico- 
logical sarve>H and the various departnients of the 
State government Then the nuMintnlns were cohirt‘<l 
according to the reports of these aurvejs, existing \ol 
canlc craters were fomted, and the one active 4-one, 
^ount XiaascQ, equipi>ed with internal lighting tut us to 
maintain the effect of fire within the < ruter 

Then the lowlands running fixmi the foothill! down 
to the aen, were put In with the tx»nHt and Gtssletic 
Survey furnishing the Infontmtlon as to coast line, 
baya, Islands channels, and depths of water rilfTs, 
marahes, and sandy boachoa Mere n^produced all In 
exact colors along the shore Forests of ri^>^«Hid oak 
and pine were made frtmt 4rtr\ed fragmentM of sponges, 
painted grt*en of tia Aar\liik natural shades an<l act 
up at tho pn)per locations and (nrr<*rt eleMitlons In the 
mountains and hlllR Paved ami uni>aved roads grades 
for railroads, and all tho mountain tnills w( r» then 
carved out u» trenches and flllLd In with mugm»slte, 
white-surfaced for the pined roads gra> for the grav- 
eled nmds, and gradt^l up with smul for the railroad 
right! of !Hy lIlghUH^s axerage olwut an Inih In 
width, road! three-quarters of an Inch and rallnwd! 
half an Inch Kver\ mile of thedtXW of pu\ed highway! 
Is shout! In clear white finish and no railroad Is too 
snuUl to be shown Ties ami mllH were modeled and 
laid on the right! of xxay tunnels xvere cut through 
the mounluln walls wherever ihev exist and treaties 
and. bridges put In Kverv flag station on the railroads 
Is rtmwn io a tiny building, just as clearly as tlw 
large stations In the iltles Mine shafts were bored 


and sTiiall buildings set up about them to show the pro- 
du(tl\e mines, and the oil fleldtc are located at the 
VHiInts on the big irtati uhere they belong, by miniature 
forests of tluj derricks. 

The tattle, sheep and horae-ralsing Industries are In- 
dicated as to area hj groups of these unlmaU each half 
an inch In length, while the sectliins In which deer, 
bear, mountain Hon and other animals exist are shown 
by Hlmllar models of these animals Tlie grain section 
Is shoxvn by gidden and brown sectloDa of ripening 
grain the detIduouB fruit dlstrlctM by green groves of 
(herrk*! peaches and upHoots, and the citrus fruit 
rangL by similar groves bearing lln> golden hulls Intll 
catlve of onuiges, grapefruit and leimins. No one of 
the irwM iH more than an Inch In height, yet the effect 
is startlingly like that of looking at a huge photograph 
of a gr<»ve TheHo trees and either features are, of 
c^iurse, nut of scale with the length ond breadth of the 
map but the answer to that Is * persisHtlve’ 

sreaiuers and hurgeH aro placed on the rivers at the 
proper points to Indicate directions and limits of Inland 
water trulllc., with small boats and rafts further up to 
show tile extent of shallow draft lamtlng Irrigation 
systems and hjdn»-elet trie power plants were put In 
Each (Ity Is indicated by a group of riny buildings mod 
cled after the stntctur\*M In that tlt> wharves are 
shown In the isuis models of ships indicate the chan 
nels in each harlsir, and tlie sea traffic lanes Into and 


out of exerv port Ignitions are verx accurately estah 
llahed, ond the buildings tn tiie center of each city are 
nctmillv recognizable ho careful!} haxe they been mod 
eled Ulue lakes and rc'wrxxdrs, and colored areas htip 
to show tho exact extent of Irrigation, and whore each 


Irrigation system U located Every dejfiartmmt of the 
State government and many of the of the 

national government cuntrlhnted to this huge acutiduie 
of the State 

Hie Rotary System of 00*Woll DrUUng 

O N I>ceml)er II, Mr L, It McCollum presented to 
the Institution of Petroleam Technologlsta (Brtt 
lah) an account of the rotary system of drilling, now 
of Increasing Imptirtance throughout the principal oil 
fields of the world. Broadly speaking, two aystema of 
drilling are employed today — the cable-tool or pert us- 
Minn syHtem, whereby the bole U literally pounded 
out by a cutting bit alternately raised and lowered to 
produce a succewlon of “blowe," and the rotary system 
In which a rigid pipe-stem rotates a special type of 
cutting bit, a mud-flush being pumped down under by 
drauUc pressure through the drill-pipe. This flush 
Kerves to luhritafe the prooeM! of drilling, drive the 
cutting! up out of the hole, and at the same time 'mud 
up** the fomintlons to prevent their caving, hence, the 
Hpeclal adaptability of the system to unconsolidated 
and caving sands or silts such as are commonly met 
with in the Gulf Coast fields of Texas and Louisiana 
whore the system was perfected In the first lnstan<*e 
The c^able-toot system Is better suited to harder rocks. 
The chief advantage of the rotary system is the rapidity 
with which a well con be drilled, 450 feet per day 
being made under excep- 
tionally good conditions, a 
far greater depth than is 
possible with the cable-tool 
In n«*rmal circumstances 
Further facts In favor of 
the system are thot high 
guH and oil pressures are 
more easily Controlled letw 
casing Is required for the 
lining of the well, it is lesfi 
costly to employ than < able- 
tools, and It is more unt 
versally adaptable to c-on- 
dltlims of modern oilfield 
development Two Inherent 
disadvantages are the km 
dency through “mudding 
for the driller to miss oil 
shows, and the difficulty of 
obtaining unctmtanilnated 
samples for eluddatlDk 
subsurface geological data 
The first depends fur its 
solution on the efficiency 
of the driller The second 
has IXHm lately successfully 
combated by the Introduction and use of the core-barrel 
by which adequate sampling can be carried out The 
lotory system finds Its greatest exploitation la Call 
fomta and the Mtd<kjntloent fields, and has materially 
contributed to the development of the field. 





Trscing to ocsle^ from a small map on to the baseboards for the Ug one^ the oatUneo of Saa Frandseo dty 

and the adjoining rivers and bay 
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A N*w Portable Microscope for Use in 
the Shop 

T HB exottitnAtlott of mefsla, par Ocularly tmtlcr- 

the lulcposoope, ban bpcoine one of the etwcntiulH in 
the metiUlurglcttl c<mtr<>l «»f the steel imd wmie oOier 
metftl Industries It Ims heretofore been nectsuiirv, how 
ever, In order to exnmine metHiH under the inicroKtoiie, 
to cut piece* from certain set tlons and Mubinlt them to 
rolcrosoopic examination in tlie lHborutor^ The objett 
of such exauilnnttoa Is, of course, to determine the mIkc 
of the cpystalK and tlie condition tif the metal after cer 
tain procesoes to Mhidi it Ims been subjetteil It Is 
also used for the detection of llavis, crmks, etc 
There has long been u demand for a mh njwoiie wliicii 
could be used In the nhop, (bat Ik, whUli i‘<mld t*e 
eftlrfently employed to examine metal ontalde of the 
laboratory and without the deatrudlon of the piece to 
be exHiiitned For Instance, there are often i isew when* 

It would tie desirable to examine the surfm'e of u trank 
shaft or an axle under the inbroscope but this has 
been Impossible with apiairatUH lieretofore t^oUHtructed 
There has now been put on the market, howe\er 
what Is known as u iHirlutde mlcroscotie U has been 
develotied by a Ifrm In Jena, Germany, and Is entirely 
different from the usual raetullographlc inicroscoiie em 
ployed only In a steel laboratory It has been Intro- 
dticed In the American market The tllustrutlonH give 
iome Idea of the construction of this new device It In 
sufltclently rigid and ettsy to apply so that It may be 
glvay Into the hands of the foremen of a shop for the 
inspection of work during any stage of finishing, or for 
making tests in connection with the heat 
treating department whereby \aiiiable In ' 

formation ulmui anneaUng jierbHls teni 
perature for hardening men ns for carbon 
icing, etc, may be obtained It Is also v' 

stated to lie useful for eittUng dltikultles 
with customers and suppliers of material 
As our lllUMtra turns imd text ulU maki 
clear, the new nilcrosc'oiH! works cllre<tl\ 
upon the piece to be exiimlneil, without 
any prellndiiHry se(*tlonlng, etching (^r 
other preparation 

One Illustration shows the otUUul ar 
rangeincnt The Illuminating deNl<>e (a)foi 
day or urtifidul light redetts tlie light to 
Uie prism ih) from which by the aid of 
tlm objective (o) It Is directed u}Mtn the 
specimen of metal (d) Tlie other prism 
(e) directs light reflected iwrtlnilarly by SSSSSSSS 
(d) Into the otular (/) Tlie ml<romHU>c ^ 

can be applied to shafts and at her f;\lln 
drkal pieces as shown bv anothei lllustra ^ ' j 

tlon In which Jaws are shown made in "T 1 

two slBcs and so arranged thot their dis | i 

tancea can be varied b> nionns of strews 
If It Is desired to examine under the ml 
croBcope shoulders and bllUts In frank 
shafts, and otlier similar fonus, this can 

be done in much the same way ami with mienu 

e<]Uul ease. in* micrw 

Undoubtedly such a portable mlcmsc<ti>e 
will find wide use In the stcfl and metal 
working Industry because of lls practicability and the 
fact that It can l>e used to examine many forms of steel 
without destroying the objefts to 1« exiiutlnefl 

An Old Canal Put to Um 

A DiauS&n canal In Wales has heen put txi tise to 
ctmvey a pipe line to supidy Oardlft with water 
Th« canal la now need tmly by a few patent fuel and 
other factoriee which are c<»nvenlently served 1^ rail 
Way The use of th4 upper rein hes ttf the canal for the 


pipe line savea enormous 
expenKe In freiu.hing besides 
providing an easy route free 
from way-leaves The at 
fliiUltion of the remainder 
of the (anal would gr**ntly 
farilltute town developmeni 
to the north of CardllT re 
iimvlng the uecessltv for 
mnnv bridges, while h uoubl 
provide a new thortm^hfuiv 
through tli« heart of the cltv 
nod penult the deiuolUlon of 
Heveral very iMitliersiuiu hiuI 
dloback bridges 

Keeping Them Down to 
Eleven Tons 

O UR00N traffli offleerhj 
ore using a new tvpe of 
NCHles to weigh tnnks to see Roadside scales foi 
If their loads do not excfsal 

the ^‘AOOOiHiund limit net by the State lawn rio 
Kcalea, which are the lirMt of their kind to Ik- umal in 
the West, are very handy They are Kiuall and <an Ite 
curried about by the ti attic oflkers Wlien a luavUv 
loaded truck Is encountereil the scales are pluecd in ria 
street and the driver rv^iulred to drive \iiK)n them 
They are found a big help In enforcing the law ugalnst 
overloodlng, presenting obvious advanfagt^i over (s-r 
inanent scale instullatbrns wliose locations would stam 
be kTJown lo potential vlolutoni of the law 
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TssUng sh^plans ribs without dostroying them 


^6cr»a OeaptiU vkw of Uw uiOrtt iLrp«r»tuii. BoUw Th€ optical sminKcmmU pr«wnt«d 

dlRgriunmalksJbr 

The microscope that can be taken into the shop and net up for use in a hurry, 
without special preparation of the specimens 


Machine for Testing Airplane Ribs 

I \ order to test the ribs for ali*]dmic‘K, a special naii- 
(hlne has boon d(\lH«Kl tbai has many distinct ad 
vantages. The m«»st unique and valuable fimture Ik the 
opiwrtunlty that Ik olTired In the case of wooden ribs 
for changing the strength of the rib while It Ik lacing 
tested P'or exumtde, kuihiow that a rib Is found lo la> 
conriderably over strtfigib , then the wh tlon of tlie dlug 
onals, verticals or webs can l»e cut down wldle the rib 
Is still In the machine fhus the rib mav prHrtl<*ttlIv 

1m* designed while It In under 

load. 

The loads, whbb may lie 
vurisd In amount are ap- 
plied by means of sliding 
shot cups mounted on grad 
iiuted lever arms ITie ar- 
rangement Is HUib that the 
Umda are move^l Mlimiltane- 
ously by na^ans of a hand 
wheel IcxMilcd at one rtid of 
the machine The loud Is 
applied to the rll> bv vertical 
rods provided with at 

tbeel^ wlu're ibey ecune In 
rontoct with (be rib The 
length of the rods Is udju*ct 
taVdo to allow for the delU 
tlon of the test specimen 
The direction of the loads Is 
easily reversed In (be ( aw 
s then of the nose bmd in n high 


Roadside scoles for enforcing Oregon’s weight limits on loaded tmeks 


HfK>cd (^ondltlon by slmidy oxtenriJn*, tin lever arm on 
the other Hide of the machine Tbn arniH are balanced 
at the Hiurt of the test by loennH of Hlldlng lead counter- 
wedghts. The effect of a \mlfonn bmd Ik obtained os 
nearly as iHaadble by accurate bHutlon of the loading 
anuN and the use of dlstrihutlng hUicks under the shoes 
With thiH machine any type of rib may be tested, 
whether from wings, tall HurfaecK or control surfflcSs. 
Ah It Is neceHHary to weigh out only one set of loads no 
mutter how many factors are required, accuracy of 
w< Ights Is obtalniNi and therefore HR- 
(Iciicy As the rib Is easily aooessibJs 
while In the machine, the failures are 
eanlly detec (ed and due to the stop* on 
(he weight urniH the rlh is not completely 
dcHtniyed after the Initial failure 

Stellar Evolation 

^TH) KAMT and (o tiupluce w® owe the 
i flrst ml Iona! hypotheslH of stellar evo- 

I billon, but they li id at tiudr command In 
sufficient data to cRtnhllsh their nebular 
hypcdliCMlN on a sound husls. Within the 
lust f*yw years astronomers have accumu- 
lated a great mass of material which gives 
a more secure foundation for a (xuuilsteot 
theory of stellar evolution In the case of 
hundreda of sturH mu(h Ik known concern- 
■■ ■ Ing their dlstam'eH, their slKes, their densi 
tlcw and their tomijeratures From the 
I Ihwb of phystcK we know the general trend 

of the changes whUh must take place In 
^ any star If at first It Is a highly rarefied 

and dllTuKC masH of vaixir at a low tern 
perature, gravitational forces will ctuM 
Its gradual t'onchnsallon, and this wlti 
produce an elevation of tempemture, just 
lU prtHwntfld gg jjj Hotoinoblle tire hecomes 

. - hot as It Ik compr(*Hsed As the temper- 

n a nurry, ^turp rises, the VHTs>r will first become 

red hot and ultimately white hot After 
the density nu(hi>s a certain stage, COD- 
d(*nKHti<m will proceed mom slowly When the loss ot 
heat hv radbitlnn excecMls that prodmNMl tiy compresRlOl) 
the star will cool In reverHC order from white to red 
heat After It has contrnotcHl to the solid slate, Uk< 
the earth, the production of heat by condentutUon will 
cCHHe, while resiling by ladlatlnn will continue, until 
the Ntar Iokch Un lumlnosltv t'Vmdensatloo and cootUtti 
will !»e exlrimely slow, and may be prolonged Iw to* 
temal rb velopment of heal due to Hiiiierchemlral trans- 
ronnatbinH mad* jmHhlhh by enonnonsly high tempura 
turc^M and jire wHunw These mav uiuse the formaUpt 
of one ebincmt from amuher hy the aggregation ol 
iitoiDH If Mill h Ite the scvpicmca of change In any 
^tur li IH (*vldent that It muHt pass through the red 
Hinge twlcn', (he (Irsi (line while rising in tempsraturi 
toward th( whMe state and again while iNwIlng It It 
ill estahllstttd fuel that there an many huge dart 
luhuItM wlihh may l>e tlu orlgltiiil h(u(T of which nlan 
arc* madi and that (he red stiiiH can lie separated tnt< 
(no well dcHmsl (Ihshck of giojus /md dwarfs, dlfTcrUii 
cnonnouHlv In Htxe and (Umslty hiit little In tnasa 
hjrg* dllTtrtnceK In sl/e art not found In the wWt( 
statN which mt all uec*onUng to (Mh hvpothesU, li 
the Hinm Htagt of development What may be tlK 
Mna) desitnv tif the dark Ivodles which are the fina 
lintdiKt we can only guess Hundreds of tbouwinds O 
Hiuh dead and tnvlslhle v^orlds niuMt exist, moat 0 
them iieihaps desllmd to wander through space for al 
time, but some of them iiuiy hv <‘o1llHl(in with OtbQ 
bodies Ik^ again rc^ilvcMl into glowing vapor and tiegU 
u new c VC k of evlsbmoe -* Iftsfruf ( from artieie 
frHMor F F Lcivin, m for Vofctaber M, Ipfp 
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The Story of Steel— VI 

Open-Hearth Furnace, Making a Superior Steel, Supersedes the Bessemer Converter 


T W tHtau)44 the HeKNetner Lon\erier 
rHidiriHl it iMJHslhle to muko steel with 
Ki'eiit raptdll^ und nt low cost, thut Its 
Inventor llenrv Hesseniei >illl alwat s 
rt iiiuin the uulHtandlng tl^nre In tint his 
tJ)ry that may be written uImhii Du steel 
indastry To think of ntoel is to ttiink of MiHsinner 


In Hk)4 the o|ien lienrth process surpiisseU the prt>- 
diKthm of tlio I lessen II r und todu\ it may he mild, 
roufthiv s|>euklng, that the open luairth ptxiduoes one 
hundred tons of steel for every twenty made bv the 
Uessenier pro(‘e*is Satural jm« which was formerly 
used In open hearth furnace work hv Its severe Uml 
tnllons In »upi>l> lias lieen replaced us a fuel by pro- 


In 1854, "Henry Beaseiner invcnicHl his lUssemer nr ducer was a prmliut from Die gnslfilnK of coal in 


im* lunatic process In Wnglnnd and aiK»nr the same 

time William KHU of this countr\ 

cpilte indeiiendentlv catne out wiDi n 

prcjcess of making steel also iislni: n 

blast of air as the meanM \fter ion 

side rahle litigation a <‘oiiiproinlst wu'* 

made, and today we know Du pneii 

niiiDc pnicojw h\ the namt of ih's 

serner 

In 18(11 'Clemens develojicil his n*- 
generutlve furnace Du undcrhlnj, 
principle tielng us follows 

riR hot gases are passed o\er the 
fumnee bo^ and thence throuth a 
aeries of checker hrit k und on to Die 
stHtk Tlie direction of the flniiu Is 
them reverscMl the air helng taken 
through these hot ( 111*1 kers ulastrldnf^ 
heat and Dius \lcldlng ii high tent 
perature on uniting w Ith the fuel 
This eontlnucHl nMrsal h iids to u 
gradual Im ream In name tcn)|>cra 
ture which Is Icalav the husN of oj>en 
hearth work It was In 1S01 that 
this ImiHirtant t>rlh<l|)le was (le\cl 
0 |)ed by Mu rt In and heniHi open 
hHirth ftimiices an called today Sle- 
nipna-Maniii fumiucH 
Tlie llniltotlons of the c " 

prcK'esH did not hold for the open them o furtiwwi 
hearth, sIiich* It liecame |M)ssilile to usi' 
ranterlals of a gnater mi riel v Tlu SMtional 

prcKjess of reftning Is much slower 
ordinarily from to 8 to U hours but 
It ImoomoH poaalhio to c \en iso a verx 
close control of tlu reactions make 
fn^ioent tests of the metal In the 
hath and secure a steel of the evuct 
cminpoftlDon requlrwl So tnnrkeil arc 
tliwo advantages that In the hishIH 
eaUons for hlgh-cIaMs (*onstrn< Don 
guoh as bridge hidldlng where a very 
exgct relation lietwism the working 
Utresaes and the Htnngth of the ma 
terVals must; l>e sec uved Da re is an 
Invariable call for oism hearth steel 
The advantages of tht oi»enhearDi 
procesH are sununerl up h\ those whc» 
are veraccl In the^ art as follows 
I Bv the use of ore as an oxldUIng 
agent and by the external appHoation 
of henit the ti mperatiire of the hath 
that Is, of the materials In Die fur 
ntKCi Is made Indepenelent of the 
purifying reaitionH and the ellminu 
Don of the Inipurltl* s (carbon silicon 
mungunenie etc ) run be made to take 
place gradually tin temperature imd 
c‘omposlDon of the bath Iielng under 
imirh iMlIcr (‘onirol than In the lie»- 
senter process 

Z I* or the same reason u greater 
variety of raw materials (tin lie used 
and a grt*ater ranue itf productH made 
T A very Important aclcnnta^,! is 
the Increnaed output of hnlsinsi 4tc»el 
whldi can he ms nre<] from u ^Imii This ahows th< 
nmotmt of pig iron heTien fewi r Iilast 
furnaces are nquire»d to produce tlie 
mime tonnage of steel TIds Ik e\plalneil hv the fact 
that the TteHsimier process usc»s all Imn In molten form 
whereas the open hearth pnHc^sscan use iron In sniiiller 
pn»portlon of the tedal charge, togttlur with scrap 
4 With the development of the basic pr<H*esH it was 
fitund that the greatest advantage nf the 8|cmens- 
MarMn over the BoHsemer w is the < Ilmlniitlon of pheis- 
phonis While the basic nessomer pr<HS*ss peeiulnhc pig 
Intn with a phoKphorus content of 2 cent nr more 
In ctrder to maintain the teipfierature neeessorv for the 
reactions, the basic open hearth process permit* the 
use of Iron of less Ilnd^od phoaphonia content 


ppodiirirs h\ tar und h\ product gas fuel hj prodaets 



To ths oKtrcfTM right !• the etAck Then follow i A, air and gae nrvcTning vstvoe B oharglnir machine 
C buggies, from w'hloh eharger piclu up buxe« of “mUturu thruete them Into furnece D snd empiiea 
them D furnace with oharglng door (right) and pouring epout (l«ft) f Indte cranea with ladie f over 

mold F pouring an ingot 

SMtiongl vigw, showing relative poaUions of parts of an open hearth plant 



This shows th« charging platform of a long line of open-haarth fumacaa, with aJadla 
emptyhig lU charge of hot m«tal Into a fomaco 

wl hv the fact In the coking of e?eml and In later yeart b\ fuel oil action, durliig 

n molten form The open hearth fumnoe a* shown In the fUnstratlon ganese, phospl 

iron In rtmiiiler on the adjoining page, Is a large rectangular stmetnre, oxidised or bu 

with scrap approximately 15 feet wleje by 85 to 4^ feet In length forming coiupc 

pr<H*esH it was At eaeh wd of the fumnce are two lafjffe opfnlngn or Join the Iron ai 

the Siemens- ports, one to admit air and the other ga* The roof la melted At Dm 

latlon of pho*. of silica brick*. 8 Inches by 9 Inches by 15 tnebe« dfeop, cent of thU g] 

ss reeiulnhc pig This highly refnetor^ material Is hnllt In the form of carboD for thi 

r cent nr more a flat areh to give It strength and staWHty, Sfid tbS heinf docopspot 

rH*sHor\ for the whf>le furnace U held In ploce wmJ tied tognther by NMMyf nbfhi 

IS permit* the heavy beam* and tle-roda. The beortb or bottom of th* to thewuiWt « 

^mtent furnace rest* em steel plates which are carried by 


l>euiu.s or channels resting on pier* entirely Indefwndent 
cff the rest of tlie structure 
In a h^Klc furnace the bottom Is made np of several 
courses of clay brick, upon which U placed a deep 
lining of magnesite, curved upwardly alt arc(und to 
funn a trough like baHin ThI* mngnosire — a highly 
refractor} material, I* mixed with ground basic *lag, 
and It is then set by slow heating and gradually broufdit 
up to a high working lennwrHtnre thus fusing the hot- 

tom The acid furnace Is constructed 

In the ftame fashion, except that silica 
sand la used in place of grain m«g 
nesltc fbirnace* today are practlcJilly 
all basic und range from a capacity 

I RK HiiiHll HH 5 to 15 tons for making 
spcH lal Hteels to as large as 125 ton*. 
The average capadty pHlay Ik from 
00 to 75 tons per heat 
The open hearth proce** varies In 
different dlstrlei*, depending upon the 
available pig Iron and the scrap con* 
dttloiiH A tvplcal plant In the Pitta* 
burgh District charges a furnace ns 

Uaw materials, sut h as limestone, 
ore and m rap are assembled In a 
stock yard , In some cases the lime- 
stone and ore being In bins and 
drop|iod dlre«tl\ Into charging boxes 
wliitli are usuallv 20 Inches wide 20 
Inches deep and 6 feet in length The 
various m rap Is loaded Into the 
iKiVes bv magnets All these materials 
are then assembled Into a “heat and 
a smuU engine pulls this load into 
. . ^ the open hearth building leaving It to 

•'« ''«n'’*ed In Ihf nwt iitep the 
with UdJe f over almost human charging mui him This 
mochlne has an arm which hx?ks into 
arth plant the end of the charging box and 

can be {uished in toward* the furnace 
and revolved The door of the fur 
nate Is ojs'ned, the box Is picked np 
and thrust Into the fnrnuce the ana 
1 m revolveil dropping the material on 
the hearth of Die furnace, and the box 
withdrawn 

LliiieHtone Is placed on the Imslc 
bottom, then ore, then a certain 
amount of scrap, approxlmateh 40 
l)er cent of the total metallic charge 
Tlip charge Is melted by burning fuel 
in the p»>rt end of the furnace In con- 
junction with the hlglil} preheated 
air that has Lome through thethetker 
woik, a* mentioned before, thus vield 
Ing u very high temperature of com 
hiiKtlon With the reversalR In flume 
dlr<><tlon nt Intervals of 20 to 80 
minutes, the charge I* graduallv 
melted down This masN Is heaietl 
until the scrap la white hot and 
slightly fused, then molten pig Iron 
Is added. Thi* la taken from a mixer, 
which 1* a storage bod> for the lud 
Iron coming from the blast furnaces, 
wherebi uniformity In the tjunUt} of 
Die iron Is secured and a steadv sup- 
ply of hot Inm for the open hearth 
furnaces maintained Ths mixer* are 
iiKiinlly of from 300 to 1000 tons ea 
podty 

With a scrap contant of 40 per cent 
. -.i metalUc charge, the iboUcti 

If with adaola iron would theh be 00 per otait of tlie 
total when added With the addition 
of thiB Iron there occur* a lively re- 
action, during which ahnoat all of the silica, man- 
ganese. pho0{)horu« and part of the the cafboa are 
oxidised or burned out by the oxypiett. Dw drat three 
forming compounds that slag with the Iron onde and 
join the iron azMl Ihne riUcatei wMoh hava already been 
melted At the end of two or three hotira aboat 80 per 
cent of thU alaf U drawn 9(7^ The ore «tt* <m the 
carthOD for three or tour htmnt lenger, the Umestone 
heiaf decoippoeed by tht heat^ and dloslde. 

up 4^^ 

to thtdamtf t^dtoe* It hnd computer the parUflcaDock 

on pape 4S9) 
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Birds and Sewage Disposal 

An Interesting Relationship Involving the Relief of a 
Filtration-Plant Nuisance 


By Leon Augustus Hausnum, PhD. 

Aaflstant ProfcMor EotUocjr Rutgen Ootfof* 


All MaKH ««eur in Uw fllt«r Ain mv« the adult, and the blrcU 
UmS on nil staaw excapt the naa (much entanted ovar the other 
nUvM In thin drawlna) 

The Ufa cycle of the oewage-fllter fly 

NK of the inoHt dlMiRreeable featnrea of a 
modem ftewage dlaiKiNal plant <ln which a 
Hprlnkllnic Alter 1 h uaed for purlfylnx the 
fecfll hewagey la the preMAce of Imnioiae 
numlierH of amall, graylah, fuiay of 
the ajKfleii known aa Piyohoda aiturruitu 
f^tfchoda vinmn, or aewaite fiprlnkllng Alter 
(center vle^^a) Theee fliea bre^ tn (KMintlMH 
among the 



aad 
Alee 

nu ro be r A 

looae stonea of the Alter 
bed, and fly* or are caiv 
Pted by the wind, often 
tn the dlatence of nearly 
a mile* Were tb^lr prem- 
tmetf conflnwl to the lo- 
cality of the Immediate 
neighborhood of tlie how- 
age dlapoMl (dant they 
would not be no great 
a pwt except to thoee 
working around amh a 
plant, but they enter 
dwolU&g honaes at con 
iddarable dUtancea from 
thft ptant, ^d penetrat 
hog the finest acreenR 
make thetr way to alt 
partA of the hoaae,where 
they fall Into the food 
and make themaelves 
troublesome In many 
ways. They are regard 

ed with diffguat and fenr—becauae of the character of 
their breeding gruunda — and there exlsU n not unrea- 
aooable presumption that they are the carrlern of In- 
fections and diseases Nearly all sprinkling Alters are 
breeding grounds for these pests 
la a dlspooa) plant where the sprinkling Alter Is used 
the water from the Incoming sewage Is allowed to sedl 


ment out a portion of Its 
suHi>ended solid materials In 
large tanks, and Is then 
HpraytKl out, tiy means of a 
multitude of noxxles, over a 
IhhI of stones, through which 
the water percolates and Is 
tMirlAe<i, before U Is allowed 
to drain off — usually into 
some neighboring brook A 
tvpical sprinkling Alter bed, 
with Its sprays In operation, 

Is shown herewith Such a 
bed Is about six feet in 
depth and la composed of 
irregular basaltic stones, of 
about the size of small hen's 
eggs, resting upon conduits 
which lend off the purlfted 
water On the stones over 
the surface of the bed there 
usually AouHshes a rich, 
greenish mat eompfisetl of 
Oscnlloforia and <dher algae forms and m the under 
surfnc*e of these surface stones, and continuing to the 
bottom of fhe bed Ihe stones are co\ered with a heavy, 
slimy ucir^un, made up of various fungi and water 
molds, with entangled bacteria growing in a gelatinous 
matrix. Nuukerous microscopic orKanisius And the op- 
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• l Tb« krvM M tbtr hatflli frem th« «sSf masnlA«d xboat Un timsc 4i Th« pupa or tmniformatlon itai*. masnlilad sboot IS tliiWt. 

1 1 The adult fly niMnlfled shgut 10 tlioM 

The sewgge-fllter fly In rtrioas stages of growth 

tlinuin conditions for thetr growth In such a Aim and 
Increase In numbers with the graduol growth of the 
Aim 

It Is In this Aim that the Alter Ales breed The 
eggz are laid on the surface of the Aim, and the larvae, 
or young, upon hob hlng work their way Into It Here 
thev remain and feed, and after their piipal change 
their emerge as ndult flies. 

The Atm upon the stones 
collects, and grows in thick- 
nsM during the winter and 
early spring, and with this 
growth there occurs an in- 
creasing number of flies 
Bflhoe in the early part of 
the season the pests reach 
their nmxliaum numbera, A 
single square Inch of stone 
may contain Aim enough to 
harbor from forty to seventy 
Urvae. Bren in midwinter 
U was found that a sfngle 
stone from near the surface 
of the bed supported nearly 
a hundred larvae and pupae. 

Breeding in the Ahn goes nn 
from the top to the bottom 
of the bed, bat Is ennotm- 
trated usuaHy in i sofle mc- 
tehding from three te twcAw 
Indies below the surface, 



Portion of the Alt ration bed when the sprays ate Id1s» showing the loose stones 
among which the Psychoda fly breeda 

The most successful method yet devised for the con 
trol of the Alter fly was worked out In the New Jer- 
sey Agricultural Bxportment Btathm, imd consists In 
AmNSing tlHi Alter bed with the incoming sewage (by 
closing the outlets) and then leaving them couipletely 
subtueraed for a period of twenty four hours Such 

treatiuent of the beds 
kills the Piiffihoda Jnr- 
vae and pupae b> 
drowning. 

While engaged In some 
Investigations fur the 
State of New Jersey on 
the animal iiopulAtlon 
of the Alter beds of the 
PlainAelO, N J sewage 
disptwal plant, the n liter 
had opportunity of ob- 
servlng the various 
stages in the growth of 
the Alter flies, and 
also of noting a singular 
and hitherto apparently 
unappreciated natural 
check upon the growth 
of these noxious forms. 
This natural check Is 
the work carried on 
during the sinter, by 
several species of native 
birds, namely the song sparrow fJfehMptscr metodtoy, 
the goldfinch (Aatraffotinwi trUiU}, the tree sparrow 
(Spizella puHlta), and the junco or snowbird Vunco 
hvemolii) Flocks of these birds numbering from fifty 
to one hundred and fifty Individuals were often seen 
flying about the filter beds, with the juacos and song 
sparrows much the most numerous. At times two or 
more separate flocks were obsm'fid about the beds, 
making a total of about three hundred birds. Close 
attention to their movememts showed that these birds 
were securing food from the surface of the filter beds, 
working rapidly between the periods of the activity of 
the spra>s, which were of two minutes' duration 
Mlcro«oplc examination of the film showed few or po 
weed seeds, which are'ttie chief constltptfits tn the 
dietaries of the birds meptto&ed The only larger 
forms of Ilfs present m or on the Aim wfire the Alter 
fly adultk and young, and it was these forms fbr vhlph 
the birds were In search. From Obesmthw of thrtr 
feeding acttfltles It was judged that each bfrd shenred 
one bit of food (presumably a Ptpohmfg wdpW larva, 


la the oftvn «p«e«t, bipi elsar ol fa» and tmow by thv •fnyik thv birds do tlwlr Mint 

The alter bed in nUd-wintcr, with the eynye In eyentton 


or papa) ewy two «ee(m<)% mpMn, twn* Indfvtdna) 
nnnaltna per adnata for aiich NrdL t¥ *(80# par hoar 
H>te would mahf • total of MiUlM) anntBiamr par boar 
for a d(^ of 180 blrdo, or orar.ltatt a. mtniiai wpan 
fha namVar of Wrda wm 800 AM it Oplp W 
mrt at wort «m ijt* Ottw hadi^lBtiih *»' Ofn* tiown 
d*^. tha namtwr of oraantnidp Mrtitimad nanrH total 
ItOM^t Thondet^ofhMitMrti^aAa'Wtrtlwd 
doHw rtp aartiro wpMt wonM aid in nmitorta wap 
rt feadlftiK ttw dlaa In abort. 
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Crcnnaii trsUftr with steering gvgr» deeigned to carry other end of lonjs loadsi and keep the Mg polee 

ottt of miachief on the comera 


rtghtteg Fwwt Fires with Radio and Plane 

I K dgbttng devastating forest ftpwi in northern On 
tarto, Oanada, man*« conuneat of the air U iilaylng 
an Important part Today eight pianos are enRoged In 
daily aortal patrols over more than 80,000 sqnaro rallea 
of rtrgttt timhor The planes make their headquarters 
at Bamsay Lake, Ontario, wliere the provlmlal p>\ 
eminent In conjunction with a privately oporateii air 
service maintains the first radio station devoted to fire 
patrol service li^ middle northern Ontario 
The snnual low of standing timber by forest fire in 
the Cotarto regions has been appalling The lowes 
have Increased annually by almost a million dollars 
There are few settlements in the timber belt heme no 
men to range the country for fires or to fight them 
Hits year. It Is announc^ the low will ba cut by a 
mllUim dollars. The cooi'wratlng radio und planes are 
gim credit for the fkvorable change 
The planes In use are the SR t\pe, mimned by ex war 
STtators, one of whom was on ace In the Koyal C'unad 
Ian air forces. Four of the eight planes are equipped 
with radio transmission sets and the others will have 
them in a short time. The power for transmission Is 
derived from a generator driven by « separate small 
propeller 

aerial for broadcasting Is on a coll In the 
cockpit and the «jd Is tied to a weight so that when 
the plane has taken to the air the aerial Is paid out 
uboat too or 350 feet The weight keeps It suspended 
downward without Interfering with the propeller A 
fifty watt oscillating power tube Is used and the circuit 
is of the weD-known feed back t»pe for transmission 
Oenerattng power Is as high ns 1000 vnlta The sending 
is about 555 metres but can be raised to 900 It Is 
most practical to send on u verv high wave 
The corninmilcatlon estalv 
lisbed between plane and 
tbs radio station built on a 
rock in Ramsay Lake, on 
ables the patrol, which first 
sights the fire, lo call other 
planes Int o fire figh t Ing 
action. When an observer 
flashes tho ground station 
that fire has l»een sighted he 
gives map co-ordlnutes , and 
planes with gperially built, 
gas driven centrifugal pumps 
and as much hose as the 
plane will carry, are dis- 
patched to fight the fire 
Frequently It has occurred 
that planes viere unable to 
find a landing place near the 
lire and have been forced to 
drop pumps Into shallow lakes A buov Is attached In 
this emergency and later the pump Is fished out and 
put Into service Several times bombing from the air 
has been resorted to where the Area were dlsco\ered 
too late for a small pump t« be of servlte 

PuychoHogy and Criminal Responsibility 

I N A recent number of PayvkSf Dr W Brown dis- 
cusses the attitude of modern i>svchology to respon 
ftlMUty He shows that there Is a tendency fop tliose 
who understand Incompletely the alma of modem i>h> 
cbology* to believe that a general spread of its doctrines 
will result In a weakening of the sense of moral re- 
Bponstblllty He discusses the legal definition of respon- 
sibility and describes cases whore a crime of violence 
may be committed for which the person cannot be held 
responstbl& The psychologist, as such, is c<m*‘enied 
with the problem of studying the causes In the history 
of the person which have 1^ to the act and the con 
tributlon of recent work is In the direction of tracing 
tha Infltmce of the acU and phantasies of Infancy and 


childhood It appears not liifrequenU\ that the iH*oplo 
answerable for tlie vlcHins upbringing were reiilK n 
spondble Modern iwythologv does not contest the 
reality of moral responslblUty Whllt It hohls the 
view that criminals suffering fron> t'ertjiln funus of 
mental disease are lew full\ resixmslbU than are nor 
msl people, It does not eoiintenance the \le\s that all 
crlmlnalH suffer fmm mental lUnesa, nor that mental 
illness Is tin lnvurtabl\ Niifficlent ext use for trltitH 

Where the lioad Carries the Trailer 

T he transportation of extremely long atructurul 
units — poles, girders etc — Is always a problem We 
have seen trafite In New York complete! \ dtsorganirHl 
by the passage thniugli the streets of the huge girders 
for the bridge aeross 4Jnd St , Joining the concourse 
around the Grand Genlrnl Station with the <*enir«l 
roadway of Park Ave These are the longest slngh 
loads that have ever l^een attempted In this olt>, with 
the exception of the obellHk In Central Park, and this 


was takm up from the docks to Its present location 
niun> years Hg^» at a time when h«>rseH were the onl> 
available motive power and traffic was far from Its 
present congestion 

The mere presence «»f an extremeh long load on 
the road Is In Itself a good deni of u nulHimoe uanpll 
eating us It does the pniblems of passing But when 
such H load reiu-hes a turn we find U at Its worst 
All the dinicuUles and dangers cannnt l»e eliminated 
of course they are Inhcnnt In the sltunthm But we 
present two pictures shnwing the use of a special trailer 
now being made b> the reformed Krupp works In 
Rssen Germani which Is csi>eclalb designed for this 
sort of thing Tho up|»or \Iow, showing It handling a 
load of isdea, gl\e8 tlie best idea of how It works and 
the very daring stunt of the lower photograph In which 
a completely assembled steel t<»wer of i-onslderably nioro 
than fifty feet Is being handled, shows the extreme 
possibilities. 

As the cbwer view suggests there Is no phvrical con 
nectiun betwewi truck and trailer other than that 


nlfiirdcHl l)> the htad itself This of course U quite 
sutfi<lent to hold them together In negotiating a bMdt 
It Is not feasible to i)ermli the trailer and the epd of 
the load to cut tlu corner us the^ would If left to 
tlanusiKts and as tin rear wlieeis of the ordinary car 
and trmk now do Tlie trailer has to track more CT 
less closelt after the truck and so It must carry Ite 
own Ml«srlng pur and Its own steersman The pol# 
picture glees ii eerj gixsl Idea of the behavior of lha 
trail* r and of the load under tliene condithms 

Clothes Moths and Their Control 

A M0\<} entomologists tiiere are well knowm to be 
two ver\ common moths tho larvae of which are 
destructive to fabrics, namely the i^ase-inaklng clutbee 
nmth and tht welihlng clothes midh the tapestry moth 
Is much Jess frequent hut Is (»ccaslooaMy clestructjvei. 

In Keneral the lnr^ae of clothes moths feed upon 
wisd fur feathers hair and all fabrics manufactured 
from tl»eni It will therefore be realized that they may 
be foimd attacking not only 
clothing but ohm carpets, 
rugs, furs upholsteries, 
Bluffed animals, brushes, 
felts in pianos and the like. 
The moths are relatively 
short lived thee take no 
nourishment and are in 
themselveN harmlcsa Their 
eggs are laid upon or be- 
tween folds of fabrics or 
within the meshes of the 
latter They are readily 
crushed by brushing etc.> 
and are very fragila Under 
average lnd*>or conditions 
they hatch In about a week, 
this period being subject to 
lengthening or shortening ac- 
cording to temi>erature The 
larvae are relatively longlhod and require from about 
fifteen weeks to two jeara to complete tJiolr develop- 
ment Much depends upcm the nature of the material 
iiisin which they are fec*dlng und the temiwrature condi- 
tbms under whh h thev exist The pupal, or resting 
perlmt varies fnmi about eight days In warm summer 
weather t*> a month or mor** in winter 
Methods i»f dealing with tliese i»ests are ntunerbus. 
iahrliK that are well brushed or beaten every two 
weeks are seldiuu w rl(mHly affected expoeure to direct 
sunlight Is also a vaUiahle measure Articles of cloth- 
ing that require to l>e stored are Immune from attack 
If sealed down In paper bags or verv securely wrapped 
In «e%ernl layers of quite unbroken newspaper Naph- 
thalene In the form *>f flakoM or balls should be placed 
among tho clothing Dius fastened up It also acts 04 
a dt terrent when placed In drawers or cupboards, bat 
Is not entirely effe* tlvt under Hu<h conditions, Psradl- 
chIor*>l)en7ene appears to lie as valuable Os napthaleoe, 
hut camphor Is detldodh less eff*^tlve 

On a large wait the told storage of furs, carpets, 
and furniture In the most c*ertnln of all preventlvei. 
An effecthe remtd\ wliidi Is also non tnjurtoui to 
fumltiiri, fabrics plate or other household goods, la 
tho applhalhm of h>dr*K'VEUilc acid gHs Us tmuUpula- 
thai requires the s* rvlcew nf an Intelligent i>ereon wbp 
understands the dang* rs of Us use and knows how to 
ndftilnlster it <^artstn (etra* hlorlde Is also effective, 
an*l has the advantage <ner Indrtx’janlc add gas III 
Iking neither evploslie nor intlammable FumlgattOa 
with Kulfur In h well known remed^, but there is 401X14 
danger front fire In Us appIKatlon while It has a 
hlmu hing effect on manv delicate fabrics wallpapar, 
etc l>osldes tarnishing raetnls Garboa disulfide Jg tlan 
rec*tniMiendcd hut Its vapor la Infinmmahle Dry bfkit 
Is now r*Hognlzcd ns an effective agent All fnbrtcf 
will he freed from pests In a very short time If 
posed to a temperatupe of ISO* F Fahrlca dipped la 
water heated to 140* K will l»e found to oimtaln na 
living eggs i>r larvae of clothes moths — ibstraet frQft% 
article by A D IiMna in halure, December J5, 




Canadian Arc patrol returning to hla baae after nine hour* of continuous flying in cold air 





400 


SCIENTIFIC AMERICAN 


JVNX, 1924 



Nffi of the hlgheBt priced 
Hdioola In the world 1 h oper- 
ated hy Undo Sam blinaelf, 
at MudlHim W lacoueiiii vtliore tadi 
truni tMi>H flUO fur u une week courae at 
(he into uf fdOh d year for tuition alone 
There may be f»citiHiuuailj iitavler eoltuterul hills for 
the i'olleKt* vtneerluK of eoUlah tK>yti and tilrln with 
JaKzy rend* nth a Itut tbla ftalerul Mchool Ik fur hald- 
heiuled buslniKM urown upH 
It 1 h conducted by the Foreat Products Labtirutory, 
the technital wood utsa^t^ department of tlu horwit 
‘^ervicH? lu four Lnatructlunul courKUM tliree 

ttineK ycurl>, ct*ver Ihul number of broad lb ldn of wood 
Uhc and uUuptallon, the HiieLllU tours^s bein^ Kiln 
I>ryiD)t of I uiid>er, Uoxln^ and ( rutlnu (*luing of 
Wood, and Wotid Properties and I ms 
PrttctUallj Lvurjbody feel« tiiiU Naturt has already 
Xlven him the eaHuniiul faclK about w<hhI Hk u tall 
tree stuff tbut grows outdoorH ila\ um It for ClirUtnuiK 
ireea and hoxuH and houses It ruts and ut'etlH lulerml 
nable painting and (ailut (M)Hts big money and raucous 
ugltHti>rN Hliout ‘ Wmtdmun Spure tliat Tree and Save 
the forests and muD> otla r noiav words And the 
l^ibffratory H Hkllled in\< atleatora have found out and 
put Into (hese b'cture* cour^^es manj taJmible things 
that the axerngc wood ntitlaiplly doesn ! yot know 
About 400000 houKOH u^^ built in the United state* 
every your 08 per i*<nt of all farm and rural houses 
are still built of wood, and fulh 75 per cent of all In 
the cities How long should a wooden bouse stand? 
About 80CMK) American buildings are destroy* d vtarly 
Fire and dtHuy are imp<»rtimt fa< tors In lids dostnic 
rlon indf^d the total annual wood loss b\ detny alone 
almost egiiala the pre^sent growth In all the Ainerhan 
foresiN The tAlsiratory shows that dec ay Is the growth 
of living fungi that can be largely controlled by know- 
ing what lie* ay Ih and how to preserve the wood or to 
build so that decay dc^es md start 
During fourteen years of Intensive stud> the Laboru 
tors has made more than 600,000 strength tests of 
wcM»d« lust how strong shouM structural tlnil>eri* be? 
A large building failed ns It was approaching comple- 


Uncle Sam’s High-Priced School 

tlon It was through the mercy of Oud and not the 
builder* wisdom that men were not killed Did the 
archlioct understand wood strengths well enough to 
proUUe suftklent margin for safely? The Laboratory, 
when appealed to, aliuwed that failure had been due 
to overload even before the building whh ttnlshed, and 
that not enough margin hud been allowed for safety 
Many buildings fall disastrously through lack of knowl- 
edge of wood strengths 

A telephone comiumy experlenc'oU Morluus losses In 
^hlpplng Its swltehlKturdH Could the laboratory, from 
Its fundumentul kni>w lodge of Iwxliig and crating, sug 
gc‘Ht packing methods to prevent this breakage Ions that 
the telephcme public iuumi pay? A trunk manufacturer 
wanted to build u trunk that would dcf> the baggage- 
Niuashcr lie sent some $50 trunks f(»r the Laboratory 
to test to destruction, and find the weak h|x>is and bow 
to remedy them 

A laiap-chluiney maker encountired an excesaUe 
shipping breakage Was there not some way t<j puck 
fragile lamp chimneys so that they would travel safely 
and c<»Ht the is^tple Ic^ss money? loo great loss was 
|^c^^Jr^lng In the shipment of automobile tires and tola.’S, 

The Laboratory used up $3,000 worth of new factorv 
rubber In Hhowing Iiow thecu* giKHls could be shlpr)ed 
safely These are a few of the man^ (uses la whith 
the l4aboraiory has cooperated with munufac^turers to 
Ht)lve dithcult problems that HffKt aliiif»st t'Ncrv home 
and that help fumlHli the data for a great technical 
school 

The railroads were pa^ln^ $000(MKHX) a year for 
freight damaged in tnmslt LalMiratur\ Investigation 
showed that greater shipping safity lulgbt Ik* ha<l by 
adopting pre^per jtrlnclples of conralner design, In the 
application of hmdng banding and nailing mithiKls 
A campaign f(»r better tmcklng and handling cut the 
loss bv $45 000,000 In one year 

Whnt kind of wood d»K»ii one actiialU get when buying 
by name? Sometimes It Is Important to know One 
company bought some sawdust for an especial use 


TtM abipmflcit did not SMin to nmet the 
visual retiulrements, and the buyer pro- 
tested Allcroscoplc analysis at tlte Lab- 
oratory fdmwed that the ct*nslgnor bad sent what was 
ordered and the dispute was eaBlly adjusted. 

A county odievr was the >ictliu of a bomb that 
crippled him and killed his wlfo Suapiedon pfdnted 
to a luun with whom the county bad had trouble A 
piece of wood was used In constructlBg the bomb 
tSome of the shuttered splinters were sent to tbt* Lab* 
oratory for IdentUlcaUun. Tlie suspect's workslmp 
contained shavings of the Identical kind of wikhI, and 
us a result of this and other evidence conviction was 
secured 

I'or Us lust dry kiln c^ourse the Laboratory had 25 
students from 14 states and two foreign countrietc 
Other courses are for one week only, the kilo c^ourse 
lasts two WLHks and costs $150 Already thU one 
department bus tuid more than 800 atudoits. 

Kilns fur lirvlng luiuber have been used In the United 
States for ibtee decades, but have come Into really 
great prominence tmly InAhe past fow years. Luiuber- 
luen and wcnid users are finding them more and more 
an econiauk nwosslty CTomparatlvely few students 
come to study for Initial kiln Installation they wont 
to know how to oi^erute their present plants better 
Tlie l^iboriitory for the past 18 yean has made an 
Intensive siudv of drv kiln methods, and Us kiln-drying 
Niw>cltili*ts have a world wide reputation It has itself 
developed HevernI basic kiln patents which are formally 
dc^lcHtcKl to the public It 1* the nation's and the 
worlds dry kiln sthoolmaator 

\Mth a thousand blank laiges In the popular book 
of knowledge concerning woods and wood uses that 
<mly the T.aboralory < an fill, the appropriations still 
t-oUK mjdnte nothing but research work Instructional 
setvlco can he rendero*! only through the cooi)eratlon 
of those sufllclently Interested t(* pay the enrollment 
fees The Instruction is given on a far less-than-c^mt 
bUHls for the extra service, by men recognised as 
national authorllles In their particular lines of Investl 
gallon, to give the business w'orld every Laboratory 
methml, every discovery of value, and put it to work 


The War Department Radio Net 


L'nionoil easily the most 
extensive and perfected radio 
communication system in the 
World today, (his net has been little known 
to the public The great network tying 
In evtry cliv of lattlciil lui|>urtance In 
the United States wlUi Wnstiington and with the nine 
Corps Area headquarters, whs planned a* u (raining 
meoNure and to provide cHmimunlcutlon during any 
local or national emergent y during whith land lines 
might fall It was given us little publicity as {losslble 
until Its seventy five stations could be Installed and 
welded Into a snatMithly working system, free from 
Interference and causing none to other stations 
The net has its origin In the "Army Radio Net" as 
employed in the FlrNt and Second American Armies 
in France, prior to the ArmlstUv of* 1918 The Signal 
Uoriw, Uioref(»ro lucked neither Inspiration nor export 
once in Its creation, for the Arinv nets in France wore 
4 rented and oi>eratod in an atmospheri of enemy Inter 
ference beyond comprehensive dcmrJplIon 
The pntjett was apprewed bv the be<retnrv of War, 
March 12, 1921 At the very outset the sij^nal Uxirps 
had the distinct advantage of l>eln(, able t4» start wiih 
the moat modem continuous wave equipment available 
In the world No obsolete spark equipment hod to be 
patched Into an otherwise r»erfivt pattern Remote 
C4»ntroI of transmitters providing sltrinItanc!ous or 
multiplex tnmMmiHslon and reception was known to 
he as necessarv ns power to operate tla transmitters, 
and was provided The first receiver installed In tbe 
net employed a directional lo<»p with a six stage rodlo- 
audlo frequmev amplifier and external heterodyne 
Nothing new In the art was overlooked In the Initial 
englnw^rlng plans nor bas anything since been over 
looked which might Improve (he nets efficiency 
All statlonH are within niilltarv iwsts where thev can 
be guarded Auxiliary sources of power nupplv pro- 
vide enierpncv pivwcr In the rv*nt of failure of n com- 
mercial source nnrl spare parts are provided so that 
failure of n vital unit Is never serious 
With one extspilon all stations of the War Depart- 
ment net are radiophone as well as radio telegraph 
this feature being provided against possible future 
requirements 

T7ie War Department mt pn^per connetts the nine 
Corps Areas of the TTn!te<I 'itntes with e*vch other, and 
with M ashington Fach of the nine Corps Arens has 
Its own ot>mpreh«»Hlve Corps Area radio net connecting 
with Its headquarters nil tactically important points 
within the Afea 


The American Radio Relay League, with Its vast 
network of elfi<lent short wave stations ever on tlic 
alert for patriotic fsrvlce, and otllcered by men proml 
nent In the radio art, has proposed to the Chief Signal 
Officer of the Army (be tying In of wpcdaliy selected 
stations of tbelr great orgonlxatlun with nearby stations 
of the War Depirtinent and (xinm Area nets Tlie 
MignltJciuice of su(h an accompUshment con only Iks 
reallvAMl gradually Lvery village, town and city in 
the United Htatos W4)uld be connected by u highly 
organized eiticlent svHtem of ratllo <H)m)uunl( atlon, 
which could be Interrupted by no <*4moelvnble disaster 
Tlie recent Installation of siuxialh deslgne*! high 
power vacuum tut»e tinnsmltters ut I'ort Ijeavenworih 
Kansas, and Fort Douglas, Utah is of prime lm|Mir 
lam’c These two stathms and Washington have been 
providtd with autotmilic high speed transmitting nnU 
receiving equipiueDt Jbith Washington and hurt Doug 
las win control the h4»rt J^javenworth station bv imto- 
matic radio relavs and will thu* not onlv Ik* able To 
tommunlcati with * nch other, but with any station 
capable of b<lng root lad b\ the Fort liCa von worth sta- 
tion A later article will describe this «»*iulpnient tind 
the work H0CfmipllHlH*d therewith 

While the War Ihpttrtment and iorim Area nets 
were provided for training and emergency purisjses. It 
1* obrtous that any commuiikathm svstem so complex 
and fur real hlug must function contlnuouslv In normal 
times to be able to function at all In an emergency 
For this reason, and for this reason onlv, the Wifr 
Department and Corps Area nets handle the dispatch 
traffic of the War Department Veterans Bureau and 
the Navy between iKilnts In the Interior of the United 
States Incidentally, by so doing, the government 
effects a net saving In telegraph fundn over and above 
all operating expense* except enlisted personnel, of 
approximately $120 000 per annum Finally, by ex 
tenrivety training many young men to operate real radio 
stations It saves the Army from a repetition of t^at 
very discouraging situation along the American battle- 
front In France^ where many such young men were 
needed, and obtainable. 

TIm Nature of Moscolar FVitigue 

N RARLT an the rmnt and Important adnmeet (n 
muscle physiology have resulted from a study of 
the phenomena of fatigue We all know that there Is 
a limit to muBcnlar exertion, a limit whlrti U set by 


what we cal) fatigue If an able-bodied 
man take exercise 4t a very small rate 
eg by walking he remains eomparativelv 
untlred for long periods, If he takes exer(ise more vio- 
lently he becomes tired more quickly, if he exerts hlim 
self with the extreme effort of w hich he Is capable, he 
iH completeh exliausttKl lu lew than a minute Theie 
are manv different kinds of fatigue, but the one from 
the study of which so much light has l)een shed on the 
nature of uiuscKh, Is the extreme athletic fatigue that 
resulU rapldlv from very violent effort By It the 
finest athlete In the world may be uverc<»me within a 
minute 

Thin fatigue U a simple and comparatively Intelll 
glble thing It cun be reproduced readily In Isolated 
muscle f or example let an Isolated frog's muscle be sub- 
jected, every second or two, to an electric shock, and 
Its contra* tlon be recorded We find that the response 
changes In a regular and pmgresslve way, the force 
exerted becoming less the contraction developing rather 
more slowJv and continuing much longer, and the re- 
laxation being much drawn out Finally, the mus4le 
1)ec*4un( * inex< ltal>le Now In ( he Intact animal, In 
man we know that even extreme fatigue la rapidly 
rcHvvered from and this rt^covery Is attributed to the 
(Irculntlnn It the circulation be hindered by a oramiiett 
pOBltltm recovery is slower If the fatigued Isolalcd 
muscle iHi left In a clminber free of oxygen, no sign of 
recovery occurs. If. however, it be left In oxygen, In a 
few hours complete recovery will take place, and the 
tnuscle will now be capable of repeating Its prevhms 
effort 

The renllKatlon, especially by Fletcher about 25 years 
ago of the extreme Importance of this observation led 
directly to the most striking advances in our knowledge 
of the working of muscle Recovery from fatigue is 
possible only In the presence of oxygen, and it waa 
natural to suppose that the oxygen waa used to oxldlge 
some water product, the presence of which acted un- 
favorably on the ipuscle, 'Hie next great step was due 
again in part to Fletcher, this time in cooperation witb 
Hopkins Lactic acid was known to occur In muscle, 
and Fletcher and Hopkins found the lactic acid to he 
Increased by exqrcise, and diminished or abolished by 
recovery In the presence of oxygen^ Furtlbermore, there 
appeared^ to he a certain definite maximum, heyood 
which the lactic add cobfent of the muscle could not 
be driven, even by the m6st vlgoram stlmuUtiov clear- 
ly this corresponded te the maxltnum effort a muscle 
could make-*Ah»ff(Mrf pm article bv Pfofetior A, 
frm, F R.S.in Voturt far /tdy TK im 
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IVJBW tbRK hai tha Utart Mttwnnu Tharo ara 

only thrae in thia country nltnoaifh then* arr many 
on Continan* of Bnropo. Tha now ronaeum la opor^ 
" ‘ he American Mu^m of Safety In coopera tlon 



« 4lvi5id into twi oIm»o«, pninelr, atitl erfilbita; 
protoctlv* dothtagir ConEl«a» rceplrotorf, otc», and 


HioxliiK mHcliliiery proiH^rly (niardod Thr nho\p viow 1 
ihoaH tlio former rIn»K of and 2 the lattfr The 

Machine Room hao all kliMla of mrtal and VKMjdivorkinc 
maclilncN i^hich are demon Him ttnl to the \liritnr nhowiiiL 
whore the hatardo are and Iiow thcv may b» (HirriH icii 
Tbo punch prctwea, 9 am cood i Tumnlca of profter (cwinlB 
for the nrtuutluir mechnniHm nod at the point of oporn 
tion The “nrindcr ramilv * 4 in not hanardouM if well 
protneted The Scirntiwo AitFRlcA'f uwiirdH a pidd 


nil dal annually for the host devlco root ntly Invented and 
cvliibitcd In tin AfnH* iim Our ucu T hbowa the face of 
rho Dirdnl TIh \Kh(Mton Man 0 liuittn on to doacend 
to liottt r npionB blit dots not ItHik virv comfortable. 
Vbw 7 shown how tin tlimKers nf <lrftrioitv aro avoided 
nml bon nitn tan safrh iim*nd Initflitw h\ mtatut of a 
bontawnln’H chair V'^it w 8 is a himh ndh oonHtnietCf! 
tlcMiltir Hlibb actnnllT optnittw 1o hIiov^ various tvp**e of 
inti rb>i kliift door Tin motor liftN th< counter* ciKhta 
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A typleil bank of cumulua clonda 


H ' "■ IKEHAPS thf* “nltfht »*ky ’ haa mufp peraorm 
thorouf:hlv pacbulnnl by ita atPlIar lat^r 
eat than the “day aky ’’ The niffht aky 
with Its intlnite uinKnltudea and number 
losis Hhintntt bodies not only awakens the 
*""”**'"*^ Imnfflimtlon but by Itf* Intlnltvide provide* 
an «ndle*8 area for it* play But the day aky Is full 
of Bclentlflc Interest, of urtlatic (barm and also of 
lurice-wale phcnomenH It I* an ever presamt portion 
Of londHcape* and aeuscappH and, exprewdng the mood 
of Nature It pro\ldeH lDtere«tln)c variety for those 
apprecIatKe of the beautiful But imiwinR by this 
fascinating phase of the daj skv kt us jtlliniaH Bome 
of Its iTTflt variety of phenomena from u sclentlflc 
viewpoint 

We live at the bottom of a tcreat ocean of air width 
exerts a proHHure of ul«»ut one ton on esery minare 
fiKit of earth The liquid oceuna are full of ( urrent* 
irreat and smaiU Likewise Kveni (urrenla of air Kimtiar 
to the tlulf Stream How from wjnutor to iKiies and back 
again o\er falrlv defined routes Huperixisid on those 
are effetts of land, stu and season And uiKm the 
whole Is HO|»ortH>sed a mass (»f eddies and (nm^ection 
eurrenti( depending ujsm the topography of tiie eartifa 
surface and upon weather In fatt iiie air currents 
might be said to be ptirtlally the cause and to some 
degree tlio effect ut weather 
One i}f tiie duv sky s phenomena width Is usually 
taken for gratib d is the blue skj , but this as{>ect has 
eommanded, even In recent years tlie attention of some 
of ou* b<nt wientlsta Here we have a large jwale 
example of the selective scattering of light b> small 
particles lust a« the smoke frtan the bumlng end 
of a cigar Is Uulsh so Is the sky But the smoke after 
being drawn Into the mouth and evhalod la no longer 
blue Moisture has condensed upon tlie tmrtUlcs In- 
creasing their alxe, thus decreasing their aefectlve is at 
teiing So U U with fog But the last HcUnllflc! word 
In regard to the blue sky has not Isvn uttered for at 
great hclglit*, where dust piirthles and water vapor 
are rarts a deep blue sky still exists In the high 
regions the scattering Is likely done bv the nmUMulcs 
of gas If so we have here an exhibition of molecular 
scattering of light on a tremendous scale unappromhed 
In any ex|ierlinental research devised hy man It Is 
little wonder that silence turns to the blue sky 
for the answers to certain questions of molctniar 
phenomena 

Then wp have the evei^hnnglng clouds— the sign 
posts on the highways of the winds Thev make air 
currents visible by their movements. Thci make vlstble 
the eddies and convection currents by their forms. In 
ccmneitlon wUh the rise and fall of the barometer 
they foretell vvdither (vmdttinnH When long Htrearaers 
of tenuous (loads spnad toward the east aiross the 
sky, apparently convtrgtng nt tiuir source lie^ond Ihe 
western horizon they herald the appnm< h of a storm 
area If the huroincter Js falling They arc bom In 
the ( radio of a (V( loulo area of low barometer pressure 
The maswN ot air amvorge toward ihls bm ' and the 
moisture laden air U forced upvianl to great heights 
Into the region of p«n«imil high winds Thut Ihev 
are carrhal far In advance of the slowly moving Mow’ 
and notify the < loud wise that n storm area Is following 
them 

On n hot sultry day the sky 1 r likely to contain 
thunderhoads rearing their (uullflower crests Into the 
heights. When one of these appears (»ff toward the 
southeastern httrlAon It Is something well worth wrgtch 
Ing It is everchimglng and mounting higher Tlie 
form of Its crest reveals to the oluwrver the powerful 
upward (onveetlnn currents which stretch the great 
moM of cloud Into the high reglvm* of intense cold 
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The Sky by Day 

Solved and Unsolved Problems Which It Places Before Our Eyes 

By M Luckiesh 

nirKtcr ot Apptiad AdtiM K*}« RMmr«b l^bomtorltt. 


Here ball Is horn Here I* the gentmU of lightning 
hut how? rids question la not thoroughlv answered 
As we watch this huge clund mounting higher and 
hlgltcr many (Mher chmd phenomena are (Htnirrlhg A 
layer of (loud mav upyieiir at the crest owing to c^ertftln 
condltloDH of temperature and humidity But the crest 
moves gnidtmlly upward through the 'scarf* cloud 
b Inully a frngmoni may luj torn from the crest, waving 
Uko 0 banner for a moment then drifting away to be 
devoured hy thlrstv air J^uch a cloud Is full of sclen 
tide Interest to those far enough away tt> view Us pro- 
file Those underneath are lashed with hall and rain 
and many are terntr stricken by tlie lightning and 
thunder Ik) we realize that we wore viewing a cloud- 
mountidn higher ihiin any mountain on our earth? 
These tlumderhcuds somotUne* rear their crests ten 
miles above the earth 

I.««i«r antic* of clouda are often to lie seen We 
loiinge luxlly on the beach on a warm day and watch 
the small fair weather cumuln* clouds drift inshore 



A ft^gnent being tom from the crest of a hnge 
thimderhead 


When thev reach a i)OHitlon over the shore they may 
be Pun and pulled violently upward Their nntUs 
demonstnUe the existence of powerful upward (ur- 
rents rising from the heated earf^ which pulls the air 
Inshore, hence the sen-broese Land heat* and cool* 
more rapidly than water, hence the sea breese by day 
and the land brecM by night at certain seasons. 

Then wo have the chaotic sky In early spring or 
late fall when many kinds of clouds are present It 
appear* like a great stage on which properties are 
iielng mshed to and fro in preparation for the next 
act High up over the horizon we may soe a snow- 
Htorm The failing snow is bright In the sanshlne but 
its upppii ranee mav end like goat’s whiskers. Tpbo 
thirsty air has drunk up the snow flakes before they 
fell far In another place we may see a cauliflower 
head rising Into the «ky Imt It will not attain the 
helgtit that It would In the hotter season Her* and 
there thn^ughout this chaotic sky are many secrets 
being revealed to tijo cloud wise observer and there 
are lonny opportunities for sclentlflc ronjectnre. The 
rloudH ofTet numiM'rless opportunities for exercising the 
analytical mind and always repay the obnerver with a 
variety of taterest. 

Wp have various optical phenomena such as the 
halo and the corona cmlrrllng sun or nuHm The hl^ 
clouds always consist of Ice particles When a sheet 
of these passes between ns and the sun or moon, a 
halo of deflalto slse, usually of 22* or 46* radius, will 
encircle the luminous body The corona Is formed 


hy diffraction of light by droplets of water In lower 
cloud-sheets. These optical phenomena Incinoing the 
rainbow offer plenty of sclentlflc interest pertaining to 
refraction, diffraction, and reflection 

Along toward the latter part of the afternoon when 
there are plenty of clouds In the sky we often see the 
streamers of sunlight passing through the interstices. 
These huge rays of light appear fan-shaped and 
apparently converging toward the sun Here Is a 
gigantic Illusion of persiiectlve which U recognised by 
few as soch These ravs are parallel and cannot be 
otlierwlse because they emerge from tlw sun which U 
practically at on Inflnlte distance. Here is food for 
thouglkt and on opportunity to surmount the lUoaive 
effect by a true mental Image from which perspective 
has been banished 

As tl)o sun lowers toward the horlxon It redd^s and 
tlio variety of different colors Is Interesting Various 
pf>rttons of the clouds receive Tight directly from the 
sun, from the blue sky, by diffusion through the cloud, 
and In various other ways. The effeir U changing due 
both to the setting of the sun and to the moveraents of 
the clouds. Here is a great display of colors, the 
unraveling of which into the components of the mixture 
la suifleient to satisfy the most analytical mind 

After the sun hat set, the progressive colors heme 
Is still visible If clouds are present at vurtoun altitudes. 
If we could view the beam of direct sunlight (n iiroflle 
we would see the Ictwcr portion red, the next higher 
orange, the next srellow and so on. As the mhmtes 
pass by we see any given cloud colored In the reverse 
order until finally the highest wlwy cirrus douds are 
bathed In red light — the last limperlng ravs — about 
twenty minutes after the sun has set for ns on the 
earth Here are geometrical problems of much Interest 

Once in Iowa during an unusual period of dryness 
and ahstmee of clouds great shadows passed across 
the sky which perslfited for an hour or so ofter the 
sun had sot Not a cloud appeored In the sky for 
elglvt days and each evening these shadows appeared 
The same cloudless period was reported In the states 
to the westward and utrosa eight hundred miles of 
prairie to the Bockv Minmtalns there Is no great body of 
water over which clouds might hover These shadows 
wore fascinating us they appeared each night after a 
cloudless day How were rh(y fonned? Could they 
be the shadows of the Ilockles nearly one thousand 
miles to the westward! The application of geometry 
to the approximate distance and altitude of the UotAles, 
Indicated that the suns rays passing over the (rests 
of the motmtalns and tangent to the prairie east of 
the mountains, passed over Iowa at a height of alvoot 
fdxty miles This fs Ktlll In the region of air and other 
particles ond therefore it Is possible that tbs shadows 
()f tlie R(h kies were seen nearly ono thousand ndles 
uwny’ The day skv Is always presenting questions. 

As the 8k) fades after sunset the lost flush of day* 
light dlsapP«*ai^ when the sun has set for an Imaginary 
Individual nt an altitude of about one hundred miles. 
The duration of twilight gives a direct measure of the 
height at whhh atmospheric gases exist In saffldent 
quantity to reflect an appreciable amount of ll^ht The 
twilight limit is far above the beginning of the regitm 
{OontiMtpd on paps 
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New Ideas of Prehistoric Flora 

F OBMljUlLY geologic time wh« ineaaured In milllonn, 
later* In bimdreda of nillllona of jeara, now 
\t may have to be reckoned In thouawnda of minions 
of yeajra, Thla revision of Ideas baa bwn auggested by 
the discovery that flo^^e^lnK plants whkh had been 
Hupposed to be relatively modem grew wa,\ buck In 
the coal age A “coal ball'" iJlM'o\'cred by Dr A (' 
Nod» pateobotanlst of the University of C’hlougo, In 
research work In American coal fields has brought this 
Htartllng fact to light 

Coal balls are round limestone balls var>lng In size 
from a aalnut to a cocoonut Tltev nre found in coal 
beds and contain perfectly preserved plants fossils of 
the same kind of plants wldih formwl the immense 
c(7al fields of the world If these balls nre < ut with a 
power saw Into small blocks and these In turn arc 
sliced to thin sections with a diamond saw tind then 
reduced to minute thinness by grinding they reveal 
under the microscope the plant ccIIm, fibers and organs 
In etactly the same forms as if they were still ull>e 
Coal bails were found as long ag»» as 18H5 In Bng 
land and northern Prance, and It Is on the microscopic 
study of these by I^uropeon scholars that the entire 
knowledge of the vegetathm of the coal age of the 
world*! evolution U based. 

It was not nnUl 1022 when Dr Nod discovered coal 



Banyan tree of unusual proportiona* at Palm Beach 


It seems fairly obvious that then#* immense Kpreiullng 
braneheSt extending for manv vards from the pnreni 
tnink without any of the gradual reduction In sof ilonnl 
tdze which usually Is noted under parallel dremn 
Httnnees, would not support their own weight If this 


The Origin of Petrolevin 

U NIJKK luoMt probleiOH eoneernlng origins, that of 
the genoHlH (if |)etroleuiii has a dlstlm ily pra( tlcal 
slgnlfitmnt f(jr If solxid, jjros/ieitorM for mineral oil 
would Is imnbhd with Imixjrtimt data and chemists 
initlit Iciini in»w to pHKlucx tirtlficlall) valuable sub* 
stances Nlinnar to If not likntkHl with, niitural petro- 
leum >\pbtniiHonN that ttfilrm ji cosmh origin or 
ixistulutc \ol(anl(. actUtt\ as the efCts tl\e cause huw 
long tH*en alMmdnnid, and tiMJa\ thet^» ure only three 
whUli find fKlentffic suptxirt The least pttpuiur of 
these, ihe Inori^aiih tli<*or7 afilniiH that petroleum 
(►rlglnates from tin InU'nu ihin of metallic carbides, 
preMunuxl to exist liniuidlateU liclow the eatths outer 
cruKt, and Hieum wheieitj \arbiuH hNdPkarbons are 
formed which thtn undergo further r hiutges 
The \lewH that art upi>ennoHt t<MlaN are that petro- 
leum Ik derived from either anliaal or \c»getabU* gub- 
Rtances, or from both of these wtunes, and the chief 
dimt evldemv supiKirttng this organic theory Is the 
cvcurrejiLe In jjetrollferous strata of \egetab)e and 
animal remains, fm hiding In q few taseR remnlna Of 
bacteria Tlie viirlous elalwiratlons of this view am 
fualnlv concerned with the nature of (he chemical reac- 
tions Involved and how they are influenced by the three 
determining factors of pressure, temperature and time 
The evidence admitted by ^ose who believe in a 



Ltft: fieoUoo of tht divided stem of a oosUsge tree found In s oonl b»IU CmUr TrM-l»rk from the ccwj ««•, which hss come down to us prwrvod In s cosJ balL Riahtt Section of wood from S 
tree of the <maJ Hge ftO Umee mnimlflerf Since there wen no mmooi In theuw djurg, only cut eternal spring the ■MMiiid ringc of prmoiwiay tn?« arc miMlnir 

What the coal-ball fossila tdl us of the vegetation of the days In which the csrfooniferoua strata were laid down 


balls In coal seams In IlllnolM and Kentucky that any 
had been found in America 'Jhev have since been 
discovered In Texas and Dr Nod has found tliem In 
Indiana and Iowa One collected In llllnolR has re 
vealed under the mlcrowcope tla stem of a highly 
developed seed plant similar to n cornHtalk 
All previous study of coni balls had given the infor- 
mation that plant life of the coni era was of a low 
order, consisting of ferns, club mosses and planis of 
the horsetail family wlilch In an nimosijhcre saturated 
with vapor grew to the siae of immense trees No 
HCftsonal rings such uk are found In modern woods 
have been discovered In th© fossil remains, giving proof 
that It was eternal summer those clajs or better, In 
view of the humidity, eternal spring 
From the knowledge of coni plants and the conditions 
undsr which they grew ocqulred by study of cxial balls, 
sclentlsti have been able to reconstruct Ideal landscapes 
picturing the world as It must have been In the age 
when coni wan formed. The discovery now of a highly 
develupsd flowering plant In an American coal ball 
indicates that other forms of Ilf© should vnrlegate the 
hmdacape. But mostly it upsets all previous conception 
of tile dfe the world 

**Over a thcmtandunllhon years must have elapsed,” 
says lir, Nod, *1)etweea the origin of plant life on earth 
and the stdge of evolution reached nt the time when 
the coal was lain down The time since the ciml age 
U mmr ftffursd as several hundred millions of years 
'Abli Mstoice of highest forms of plant life in the coal 
alh gboars that tbs tiros which elapsed between the 
origb Stf plants and tbs coal age roust have bum much 
tphtsSf pr^bly ten tiiiiss as long as the period sines 
the doai age. 

A Tf«e with EngiBeertiMr Judgment 

oor sebodi deyii we were tauidit that the baiiyaii 
tkse sende down shoots from its limbs which take 
fti fhs ground; hut hre do not recall that anybody 
ev*r dttMUPtsd to tstt us why tWa was done The 
jpktuto adjatntfig wilt psrbapa lend a suggestion hers^ 


were all to l>c tbrovMi ui»on the limbs tbomBclves. It 
looks very much as though at least one of the ftmctlons 
of tbeee very sturdy secondorv root stalks were to net 
as props In other words, the banyan tree must be 
cited as another demonstration of Dame Natures engl 
ncerlng instinct 



One of Msxko’s prias cacti 


purely animal orijdn Includes the statements that 
Ijetpoleum found In juimiin PKka H ma< h mort often 
Htcompanled l>y animal than i>j \egeta))l( remains, 
that formatbmM cnntalnln^, (mH plants are not bltuml 
nous, that mKtures of h\dr<sarbons similar to those 
found In petrol* urns (an be made artltldallv from ani- 
mal fats and that mifh proilm tion irni lie oltserved 
in Nature to(bi> notjil»ly In tix' cftral re4»fM and lag(M»mi 
of I>>bel Zelt In I K>pt llie stardtv of unimal fo»- 
Hits in iTctrolircrous Htruta is evpinineii by assuming 
that iho fauna «<ro tithci skrietonless, or, If not, 
that their cnlfureous (*oatlDxs wen dlKsolved bj the 
carbon dioxide libera t(xl during their der<anpoHltloo 
Adv(KUteH of the V(K( table op|^.In doubt If the supply 
of animal matt* r has Ix^en MJflhlcnt f**r the purpose, 
they (oniment on tim ahnence of phonplmtlc detxielU 
frmn the vUlnlfv itf ollflddH and they trace relatloll- 
shlpN between (oalH and |H_tpoUMini 

Supporteix nf the vcgctuhle theory maintain that 
geologlfjil evidence W an utnulatlnt in pujiiwrt of the 
view that conN and tlgiilbH are n luted to iTciroIeum 
Tims In nuinerou'* (iiHes the main oil laarlng horlzooa 
have *ach a cnrtamHceouH fiha^c In want other dlstrlcti 
nnd tb( pf lrollfer(»]jH nnd tnrlMmaccous phases approach 
each other verv ( loselv In some Uk alltles 

A Giant Cactaa 

T hat troi>l(nl Vigetntlon grows far more luxuriantly 
and to far gtxnter sire than that <»f timporato cones 
Is a truism, but perhaps an llliiMtrntlon of the fact 
will not I>e out of place For such (lurpose we ton use 
notldng Uf belter advantage than the atcompanvlng 
picture of an organ cortuK that Is to be found along the 
railroad line south of M* xico Oitv N(» statement of Us 
Ml?** accompanies the print which reaches us hut the 
men In the foreground will afford the Inquisitive reader 
the raw for a rough scaling off which will 

demonstrate that the huge spine bush Is at leant 25 
feet high The specinien In question has attained coft- 
sldernble local fame, and In spoken of by the camera- 
man as one of the moat picturesque In the world 
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A doable slide in the Coeur d^Alenes, meeting at 
the bottom 


Snowslides 

Some Facts about Their Menace and Their Prevention 

By D S Olson 

Chief of Planttnir United SUte« Korciit Service 


tho (MonnMtm frmn » has boin aufhitenr to ntart 
II hIIUo \ miuhII Hfono or lump of Hn<m innt fall from 
ItM txrdi and atarr rolHnir doun the ImtvflHlDk In 
hI/a^ us It plcka up moro kdov^ at ever;’ retolutlon until 
In one of itn great bounding ieups 11 trauheM Ju>^u 
and \vitli Its momentum und added wolgtit. puHhes 
ev<r; thing liefore II 

There are luu of snowHlldes those eondnotl to 
narrow uiti;ons und tliose oeiurrtng on liroad slnpeH, 
Tla runner is l»\ far the mon^ d( strut tl\e and tmee ii 
slide has tH^unetl in a ean\«m slides will Oontlnue to 
(M.nir tin rt Ixsuast ilu first slidi takes all dehrls (hat 
und^i less favttrahle Londltlons would oftir tdistmles 
to tlie pliLnotiienon Aftu the first slide tla ennjon 
Iteeoiaes a veritable shute for fill an slides Uailrgiids 
protect tlRinfctlvis from such slhbs h> iHinstria ting 
snow sheds ovet their tracka, (he (ruin imaging under 
the prolettlon of tla shwl tuid tlu avalamhe pasMlng 
over the nwf on down through Us course TIic iiist of 
Hia h prore<.ilon Is evi'eeilljiglv high 

The locution of a new canvon slide cannot nlwavs 
be prtNllcted nnd It is the first stldi whhh Is the most 
dUHcult to clear uwa> beciiuse In It the snow Is mixed 


slopes being logged H important to Insure suflMeni 
trees renmlnlug to hold the snow 
Once a Htetp muuntnln slope has liecorue denuded of 
tree growth the cure for snowslldts la expensive because 
rfH*ovtry Is slow The ureas must be pluntcil. to trees 
und perhaps In pla<^ replanted several times, for 
slides mav occur In places before those trees are lb 
>earH old — old enough to hold hack the snow 
The snow shed Is u pndetilon measnre ugtdnst i*ttnyon 
slides, hut not a cure As the po^hs of those slides 
la>come liett* r sioured (he Nlldeei become more frequent 
The paths of those slides are often a mJle long To 
establish tiee growth on such plnees tlie work must he 
started lit the top planting a little every ten yenr* or 
M(» until the Isittom has been retailed The ptineiple 
Involved here is that siiflklent trees of sufficient sl»e 
must lie establlshod above to botil tbe snow from alldlmc 
on the n»\t strip to be planted below 
Next Niirlng if your train Is late stop and think It 
ma; he battling with a slide This summer whem you 
tour tbe foriHits look long at Uuaie btg black burned 
over hills then enjoy the green ones — and be $vrr you 
put yftur caifipfire out 



nOHK w ho have roared tla \eUowBtone 
Trail lietvveiD StaikHia and Mlssoutu re^ 
iiieiitbt r a desolate sfretdi of dead forest 
— mile foi mile us far us ila t ve uin see 
a lalllloii ac a hllllon hleaiheil and 
hlacUemd trees nionimients 


with stumps, trees, iKtuUlera and other detwls whUb 
mnko the uiaNS almost Ituiumslhle (o cut through 
K jear ago such n slide occumal lai one of the trims 
conttnoutal lines und shut off tradU on that mal for 
u week 'n»lM slide covered tlu track to a depth of 
moN than HU and because of (hi tnngkMl mass 


la Snowfall Decreasing? 

A UhAiRVr number of I he Monthly Itevieiv, 

published hv the U 8 iJepHrtiaent of Agriculture, 
(Mtntalns an article antliled **Are wc'Jiavtng less tmow 
fall * lij Mr ( J KiM>t of tbe Weather Bureau at 
Springfield III Snowfall In the State of 


c»f omn living virgin timliei Q'lu old 
star; — ii forest fire 

There s aimtlu'P picture In tlu winter 
time of tlu same mouiilaluH— *a winter 
sc^cdl aion desolate No green mac on 
the lilIlKide ntt shrubs along tlu road und 
Ismks i>f Mtnaims Oiilv the forest of 
Mel(|di(iiu iN)les, stancling llkt sontlm Is 
In the taunt le of snow on the bleak naain 
tain hIoiks And hi that (oiintry in the 
winter tlntc this (smilKloti la lags a laenm e 
to lives and iiropeitv — snowslides 

The read* r Is aware of tht ini|M»rtan(p 
of trei growth and ntliei vegetation on 
steep slots K In holding Ilu soli dlredlv hv 
iL fbie network of lnlnla<lng loots and 
Indireitlj hv utnlnlnt moisttire in the 
sjKmgv mat of roots and leaves thus om r 
isardng tlu dangt r of erosion fioai spring 
freshets In a like launmr the forests 
protect the slo|x>H from snowsMdiH 

Fop ages snowslides have csMirml hut 
In tldscountiv Ihelr memuc has not lMH*n . , 

felt until Irt lute tenie 1‘ul.ll. iKen A ilope slide thet ooTered the twke for half • mile 



llllnoU Is chletl; considered, but for com 
pletenesM tite tinthor lias cllmuiiiaed what 
bus hnp|»ned In other States. The In 
iiuliy Is Huggesied bv su(U remarks, us 
*\Ve do not have the idg snows that we 
did when I whs a ls>; and I do not think 
we will ivir have rlieiii again ' Spring 
held the snowfall has liecui rather light 
during seviral recent winters, although 
ttie greatest full on rwsad 4d Inches oc- 
cupied In the winter of 191 J U The win 
tei totals uvciaged for i>erlods of ten 
\ears fioia ISS-I are 11)0 219 and 

JtUl Indus In New hngliiud the snow 
fall was uausnallv heav; In ihe winter of 
1922 29 111 Poitland the January full was 
N3 Indies and In the winter the total ex* 
(•ceded ten feet All highwajs are said to 
have been abHoliiteh impassahle for auto 
niohllcK from ttie Hrst week In lanuupj 
imtil (he last week In Mardi At Albany 
and New ^ork the Hnowltst winter oc- 
curred some 90 >ears ago while nt New 
flavin wlih a record from 187^ the heav 


and proiwrtv arc ilu (oil Uallroads par lest snow occurred In the winter of 1015 

tlcubirh an endangered wluii Ilu snow lx*glns io slip of didirts It had to lie bhisted thnmgh the snow' 10 and In 1022 23 the total was 10 inches above the 
Kallronds have minc'red luiivv losses In lids teghm meltid lab r In the your rhe logs left as residue nrtrmal Munv more facts are given and the author 


fn>m snowNlldi>N and the Impiessivp ftu ( Is that <smdl n'seinhU*d a mill big ismd In the spring of 1922 four sums up with the conclusion that In jears to come the 

(Ions on this 1910 hum will not Improve In the neai ttsm slides were csainted In a dlstiuice of seven iiillen Hnowfull will be as heuw us in the mist 

futun hut iHssaiie worse iMsause the standing dead eleven of which readied the 


timber Is graduallv rotting and falling to tlu groimd tracks and covered them 

Standing tnss living or cUad If suMUIentlv densc-hold bi u depth of from 0 (o SO 
the mantle ctf snetw on the ground fnua sliding c vin on fwt 

the sleets st kIoik% Just as nails hold shingles in |>orI Slope slides nre less cUffb 
tlon on 0 r(s>f Runovc those nails and friction would <nlt to clear away because 

bo the onlv force that would ludd tluni la t>lnce Htart tliev travel n shorter ells- 

a few shingles at the top to sliding b\ a Jar or imur tance und consequently lire 

water on them and the result would lie an avalanche not ho deep or carry as 
of shingles When the trees are removed and friction much delirls These are le«a 

bcHwesn tbe crust of snow and the wdl Is reduced you dnngopcjus than the canyon 

have nn avalanche of snow silcleR, but l>ecau»e thev 

When a heavv laanlle of snow has l)e(sane charged cover wide areas and do not 

wdth water on 8t(‘e]i treeless hIoisk a snow slide may have well defined imthfl or 

Is expectiol to occur at anv time The rain aside from cK-cur the some place evrery 

adding more weight to the snow tuuoes It to loxonu vear thov cannot be econom 

tiiore meddle AIho the water seeping through tlie Icnily overcome with anow 

porous snow acts ns a lubrhnnt on the more Impervious shed protection 

scdl and causes a slipping plane Then something lends The remedy for botli cUu»«s 
an Impc'tus and aided by gravity the avalanche starts of slldek |» th« “onttc^ of 
vjx Its course of dcsiruoi,lon prev’wticm” Foiwt flrwi 

When conditions are Jhkt right any number of things bum up tb« trees — the pSgt 

aiav start Ihe uioveiaimt of snow Mns'^es of snow — that hold the mantle of 

losing their ik)1sh on ppeclpltous rocky clllTs mav give snow In place while the ^ , 

tlie nei^Hary Imitetus A faUlng trei mnv cause a spring sun grudaally melts SnowshMl protecUtif i railrosd. Th* track imdat wkidi ts 

slide The vibration of u passing train, no doubt It down Carefnt selectJcm out of sifM III thU liew, wooM 1>e eorand irith attdw if it trsga fii 

causes man} In Svvitrerlind It has been noted that of trees to be cut on steep fact* It b aa dair as tha OM Iff tiM ofMn faragMaB^ * 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts and to Patent News 



Padlock that umi a combination in 
place of a key 


The Keytess Padlock 

T HR upplicutlon to tliH nutoiiiohlle 
atoerlng whUh wo lllustraio 

tri but one of thi HeldM In w liU li the 
keylt^ pudioi k Ipxinlod In M Lt Sklnr 
of MeniphK U nvtiilnhle It Iium Uio 
oxtomal form <»f tlio opdlnari piidkMk, 
8a vt that the cle\lH *nUrM a cj Under 
Inatead of n fiat nieiol»er uh in the usual 
(ust lhi» cylinder is Iniitt up of siv 
dinks each tuminff uiKin their nMnnion 
c^tral avU and em li cuiriln^ nuiiilHra 
fn>ni 0 to U around Its edtf* >Vlan the 
diakH are spun to set up the projier 
com hi nation, the clevis is released and 
itwv I»H withdrawn The user ncc^irdlnis 
to the Inventors theory is less llkelv 
to foriret the coiuhinatlon than t(» lose 
the kej besides the idnslcai inconvenl 
ence of tarrying, tin kev Is clliulnaled 

Somethitiff New for Setting; 
the Table 

A troMMODATINtJ the four pieces 
of silver most freelv used ut lahle 
— knife fork spoon and u msihmui *-11a. 
contrivance Illustrated herewith is of 
fereU as u means of siKiallni, uji and 
syKteumtixing I la setting of the table 
UB well as giving the ttnlshed iiiet a 
neater ap|>earanee than It ordlnarllv 
presents The metal truv Is three Inches 
wide bj four long Ith the win ruck 
erect In pasltlon to receive its load of 
eating t»Hds, the Iielght is 2V1 inches 
lint (he ruck Is detachable and mav he 
laid tint iiiKin fhe truv, thus tnlninilrlng 
the stemage apace taken up by the outfit 
betwe«i meals. In addition to the four 
pieces mentUmed, the “servlaette’ will 
in g pinch accommodate several other 
items — butter siireader aulud fork, etc 
It affordH a place other than the plate 
and the tgWe cloth whereon to lay these 
tonla during peusei In thHr nse or when 
one la throdgh with theiti The tra^ 
of the lervlfletw )• algo of much use as 



intgrpcnlftg the knife on both sides 


a place to deposit fruit seeds pits jkn I 
IngH, nutshellK, cigar ashes etc etc 
We niUHt csvnfess to having more than 
onc^ Iceen embarrassed bj the Hbuciu-e 
of a place tcc put sue h refuse Whe n 
we were vounger we ust*d to hide it 
under the table on the little ledge In 
vvliic h tlie extension runne r slides hut 
in liumllCKid H CH^tiUe WC have fell mil 
gtrnlned to abandon tills svstem and tin 
servlsetie would be a welcome suttstltuic 

Soft Drinks While You Wait 

S OMKTHINO quite novel In Hit wav of 
liquid refreshment for the wears 
traveler Is ofTered, In tlie paperclip 
assembly Illustrated The two mps are 
orlglnullv pun bused, nested tc»gc*ther as 
slu»wn in the center figure of our plioio 
graph , and In the bottom of tin oiitei 
memhei of this assenihl) lieneath the 
parking of tissue paper which holds It 
in is n quantUv of i>ccwdereti fiavorlng 
One takes the (ups apart from one an 
other, fills the eraptv one viltli cold 
water and inmni this buck and fc»rtli 
several times lo mlv it with the Hiivorlng 
matter One then has a peifectlv good 
cold drink of whatever flavor one has 
orjginult> selec rid—llic ciutcr ccmtalner 
l>elng phiLnlv marked to Identify this 
For use on trains uiifomohlUN ismts 
etc, this system has obvious advantages 
civer one that invedves the currvlng of 
soft drinks In fluid forni 

A Novel Knife Sharpener 

T his rUvlte is designed to simn>eb 
or grind knives or ciillcrv and ninv 
be o|>eiatcd eJtlic i bv hand or motor 
power It consists of a cradle adjust 
able for both lengtli and width of the 
blade, on whltli Is moimtcHl a vise the 
knife l>elng held thcicln l>\ a set screw 
On opposite sides of the cradle nbnishe 
wheels ore pbiwl As tlu cradU nueve'* 



Cutlery tray that adds to the unity 
of the set table 


In one direction ctne side of the blade 
is brought In contact with the abrasive 
surface A reverse movement of the 
cradle brings the qther edge of tlie knife 
against the revolving abrasive wheel 
Hv means of such rocking and recipro- 
cating motlcms a cutting edge la quiekiv 
and automatically given to the full 
length of the cutting surface 

Dispersing Rubber in Water 

A nother epoch making invention 
has Just been announced, the ills 
coverer being a rubiwr tedinologist Mr 
WlUlnm B Prutt, and, strange to sav 
the first knowledge of U came frcjm the 
dtschwure In on Italian patent The 
proecwi la extremely simple and codsImis 
In kneading crude rubber In water in the 
presence of oo&p bark w^th glue as an 


assisting H^ent \h is well known imre 
unvnlciuilzed luWic^r can be rendered 
viscous Uv Un/ole co oilier sliiillur sol 
vent so that It cun in. used foi clouting 
or cementing Muh solvents luc very 
InllamiMHhU and have rc>sulted in miinv 
explosions imd files buittormorc the 
sedvent is also lost iteUFol }Mtisoiilu^ Is 
such 11 mcniuc that tin Nailonal snfclv 
(’ouncll Hppoinied a siksIhI I'ommlttcv 
to examine the cvldintc and the bibll 
ographv on the snbjcsi alone occupies 
seven pages rheli niscrt Vttempis 
Imve lieen made to reduce the danger 
b\ wrtrkfng in c.(oHid ciibincts where 
there Is a surplus of air tin volume of 
which is sec great that ill danger of ex 
ploslfcn or lire is eliminate el Tills jilan 
hevwever deces not make for esonoinbnl 
preKlnction It Is for tills reason that n 
water solvent Is {iiteMstliik tc» riiUccr 
iminiifaclurers 



boti drinks in package form — add 
cold water and serve 


The equipment riH|uircd K onlv an or 
dinary dough mixer whieii eiiii lie set 
almost unv where In tlie plant imd ns 
Ihtro Im no danger of fire It can lie wi 
running and left ahme 1 he rahlcer In 
Its crude fcuiii either ‘pah errpe or 
smoked sheet, is intrcMluc'CcI into n 
mixing mill and the iM>wer Is started 
I he rubber soon IwsuneH warm wlien 
about 5 per cent of glue Is addcsl In 
cither dry form as n paste made hv heal 
Ing the glue with a small quantllv cd 
water Up to rids point vve Inut a ruh 
Inrglue mixture thoroughlv liaor|K»i 
ated The ui iss Is now tiansfeircsj to a 
suitable mix* I UK* n twcv-hhich dougli 
mixer Alstut 10 |m r tent of water is 
udded and the mixer Is staited and N 
kept In operation until all the water Ir 
( ilmorbecL A licnitd sedation of H.ipouln 
(snap balk) is added sitwvh mid the 
entire* iimss Is gnidualh dllutcsl with liol 
water The nilxin;. Is cfuirinijcd until a 
smooth piisle Is produ(x*d In wlddi the 
nihher has hneii dlsiifrsid lnt(t small 
globules Uuhht r compoundM sUi h as 
fillers, etc nmv 1 h ircattHl In the same 
wav TlmdlsiMPscd nihU r mav Ik vuI 
e (mixed If desired Hu |>r(K?ess not im 
pairing onv of the T^isKihiliih s ctf vul 
cantzHtion 

The dIs(M*rscd nibhc r can Ik spread 
Ul»on faluics nncl tlu ilcdh used for Hu 
mnnufacturt <»f hose raliusjats tiros 
velUcle tniMc etc It cun he used In the 
place of volatile solvents for cements 
for B|iecial vulcant/ed piqur, In the pro 
ductlon of artificial Uutlur In tree sur 
gery, as a hinder for iMilIdlng and ficHir- 
Ing Timtertals and last but not hast In 
chewing gum nianufaeture further ex 
isrlments will probahlv develop new 
fields of usefulne*sM sec In ii sliort time 
we hare had two rndle id nddlHnns tet the 
technology of rubleer ‘latex and “dis- 
persed rubbers.” 



Phonograph attachment that enables 
the deaf to use this instrument 


The Deaf Man's Phonograph 

W ITH tlu aid of the* dcmtlphone 
invented bv J A\ Gonci of Ander 
son I enn tlu pUitsurc*s of the tdumo- 
giapli arc extended to Hu hard e»f liear 
lag i he ])Ie(uic Is largely self explanti 
tcirv us It indie ate M cim e*nd of the 
attae hnic nt < terries tlie st vliis whleh 
resj'c in Hu grestvt of Hic piumogruph 
»tc Old w hlh the other Is forineHl intet 
a mouthpbii to be he lei Ikiwccu the 
nwci s tec Hi Titc tones of Hie receird 
Hunhcsoim audible |o him Hi rough the 
\ 1 hi lit lolls of [ tiH lioneH i»f the head vv hl< h 
lie set u|i — i|iiltc as immv deaf ix*ople 

me c niihh c| to lu m oi dlnm v esm versa 
Hon thioiikh iin Insirnment that brings 
idHtnl sm li vlbiiilion 

Ail Come r» IN us Hint the devlex* 
may Ih c ou'^t nu ii ci fi om any suitable 
re sonant inidt rial sin h as •^tc el liard 
riibbei or numc i ous vv cmmN \\ Idle u 
Htvlas or nmlh of nu t)d N de»slrable 
ftivoiabh re suits line Us n obhiinc cl w 1th 
HiVli ctf haid wood I he invintni elrees 
not (coifim liiiiiM If to tlu form or c rress 
sec I ion lllusi i arod I he u must of 
course U a In id oi sonu s<trr to c arrv 
the stvliis tnid al Hu oHte i tnd a suit 
able inoiirh idiHc iiul near each t*Dd 
theie inuhl Ih a thin lie \lble w cthm — 
Hu one near the stvlas helps tlu latter 
to folh w the gioovc in tin icHord whth 
Hu one nc'tir the inoiil h ides'C Is nefces 
sarv to avoid shea K and 1 ir to the te»efli 
Ihlwcen Ho tuit Hdii ms Hons tlu !n 
suumeni Dim Ih oj practlfidlv any 
( roHs st-( I hand figui c w h ilc v* r 

The White Stripe on the 
Road-( enlei 

F jiOU paint int, n white stipK dovvn the 
ndcldh of I hi ciincreti higlivvavs In 
Wnvne touniv Mhldi^an u pneumatic 
sprav pjdniii);, jjuu Jdne has iHTn devised 



Marking the center of a Michigan 
highway 
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Steam-coU he«t«r tlut muItlpUefi 
ftT« Um efldmcjr of the ordinary 
outfit of the sort 


which in moHt priuthul in npenitl4>n and 
liae reduced fho <tf t(il« uork ma 
terliilly Under the old nieihiid four 
palnterH ct)uld Biencil hIkuU one mile n 
dav With this nim hlne two men < an 
cover «lx fo aevtm miles per day 
The equipment 4*onslHt» of n coin- 
pppflHed ulr paint Hpnn In^. mtu him tlmt 
Is mounted on skids and Is holte<l lo Die 
floor of a truck A woothn wheel twf> 
feet In dlameUr, four Indies wide and 
(siverid with a Hlrlp of felt one Indi 
thick revolves on an nvle that Ih part 
of ftn Iron frame attached to thi r#ar 
of the triKk The wliwl 1» «o phu’ed 
that it follows In Iho track of Iht left 
hand whoela of the truck Ah tiu truck 
Is dflvtn uhoiid the paint U HpnncU 
dipettly on to the felt ami nn tlu wheel 
trails after the trmk the paint Ih Im- 
mediately tranHferrcd to the pavement 
Chaikina the middle of the highway 
helps the driver In centerlnff the Htrlpe 

A Guard for the Button Polisher 

O UR hiittoDH do not need to be 
cleaned hr a usual tliInK but if \ou 
wore R itnlfonn Iiearln^? hmwt buttons. 
It would lie different And the uniform 
Is very npt to be soiled durlnjr the < lean- 
ime operation TbU Ih obxlated bv an 
Inventors < lever de\l(i hy which the 
button Is held nwa\ from the cloth h\ 
n tin shield so that the cleanlni? material 
innv he applletl to the button without 
any dantcor of v,ctllnK on tin doth The 
holder Is adjustable to any size of but- 
ton And If it Ih desired to polish tlie 
button, It can be done with wliat Is 
known as the ''fiollshlnjr mlt’ whleh t-on 
slstB 4»f u nuinlier of pieces of <hanioIs 
attuclied tc» a hack This affords a use- 
ful chamois cUunar 

Stoning Cherrien by Machine 

E VKmnOny knows how dlsntrree- 
able It Ih to KtC a piece of cherrv 
pie when the clurrks hM\e not been 
pitted. This Is cnllrelv unnecessary as 
a most efficient c her^^ stoner la now on 
the market, A plunger rises and falls 



Gattinir all the atenee out of all the 
cherrieSp by machine 


and cuts the cherrv so that the stone is 
forced out TIiIh Ih Interesting to bakers 
and reHtuunmtM and would tte vers use- 
ful In the kitchen of the average bouse 
or apurtUHQt 

steam Heat Without Radiator 
Troubles 

M Uf’H tile Hame comet ruction a I prln 
ciple HH lliat of the “copper cofded 
car Is Hfvii In the heater unit lllus- 
tratwl htrcwlth The steam ooUh In 
fhN heater art of ctqiper and brass fo 
iiegin with Iwith offering far less rcHlnt- 
aneo to the transmission of heat than 
dots Irttn And on top of this, these 
tubes arc of Rlralght, senniless copper 
and hntsH tubing while amund them Is 
helUally wound a copiair ribbon In such 
fashion hh to form u contlnuouH fln 
Thin fln Is not attually welded to the 
tube ns the copper flns of the “copper- 
cf»oIed car are lo the Inm cylinder cast 
Ing hut It Is bent In such a way that 
a large surface of the fln Is in contact 
with the outer surface of the tube, and 
thlH union Is hraKcd This Insures easy 
passage of heat from the tube to the fln 
and from the fln to the air that posses 
througJi the heater The heater unit 
Itself, shown externally In our p!<ture, 
Is mounted at strategic points In large 
or Hinall rcK)ms, throughout faitor> and 
warehouse hulldlngs, etc The fan has a 
cnp/i<ll\ of Hpprvixlmntelj 8 000 feet of 
air i)er minute and this air Issues from 
the unit th(»roughlv heated 

An Experience Machine for 
Elevator Interlocks 

T hat “experience Is the best feather” 
has been a proverl) frotp time Imme- 
morial Unfortunately It takes time, 
often long periods of time to gain ex^ 
porlence that Is of real \alue One of 
the greatest drawbacks In the rapid de- 
velopment of mechanical de\lces is the 
length of time neccssnrj to detcrmlnt Its 
merits or short-comings Automobile 
miinufacturers test new oigine types and 



PoUshiiig the batten without eoUiiif 
the nniform 


other automotive InnoNatlons for months 
or even jears before the device Is placed 
on the market Sometimes machines In 
(hargo of picked crews are run day and 
night over rough muds in order to < xpe- 
dltc the task of obtaining this needed 
experience 

When the City of Baltimore recently 
revised Its elevator code It took a step 
forward by requiring all boistwav door 
Interlocks to pass rigid engineering testa 
before being apiimvetl Arrangements 
wore made with the U S Bureau of 
Standards to conduct these tests 

As a safety device of this kind shooM 
provide several years of tronh!e.pr6of 
service It was desirable to obtain the 
same wear that wtmld normal 1> develop 
during a period of years within hh short 
a Hpace of time as posMlhJe At the game 
time It WHS obviously undesirable to 
operate the device faster than it would 
be operated In regular service 

After a considerable stndj of the vari- 
ous factors involved a machine was de- 
veloped and put In operation which du- 
plicates the performance of the elevator 
oi)(>rator, and In addition teats the door 


and ear ccmtrol when they are piw- 
stiuiably locked Failures are recorded 
both electrically and on a mechanical 
counter 

By an ingenious arrangement of parts 
It Is jHJHslblc to run two tests simultane- 
ously one In an encloecd hoistway (dust 
test or corrosion test) and one In the 
open hoistway (life function or lack of 
lubricant) 

In acliiltion to ot»eratlng the hoistway 
door and the car controller It was neces- 
sary to devise mechanlsmB whhh wrould 
operate f*M>t pedals, lift latches, pull 
down on bar lock handles and give the 
same sweeping pull im the handle of 
door closer type devices that the open- 
ntor would These and similar engineer- 
ing problems were successfully met and 
the machine c*un take core of practically 
any type of device cm the market 

The testing luachtne U also arranged 
BO that the range of movement of both 
platform and hoistway door through 
which a given device will operate can be 
accurately agcertnlned 

The City of Baltimore has already 
published u list of seven devices which 
have met these tests 



The padlock that thrives on rough 
treatment 


Auditory Maoking of Pore-Tones 

U SING an air damped telephone re- 
ceiver supplied with current with u 
proper (omhinution of two frequendea, 
as 8ourc< the amount of masking hy 
tones of froqueno 200 to 3500 was de 
termlned hy II L. Wegel and C K Lane 
for frequencies from IRO to 5000 per 
second The magnitude of h tone Is 
taken as the logarithm of the ratio of 
Its pressure to the threshold value, and 
masking is taken as the logarithm of its 
threshold value with masking to that 
without The curves of masking as 
function of magnitude are approximated 
straight lines as a rule except for 
rounded feet, of slope » intersecting the 
magnitude axis at minimum masking 
magnitude m For a given masking fre- 
quency n the slope imreasefl frenn wro 
through nearly 1 0 fOr a frequency near 
11 , then more slowly, aptiroacblng about 
8 to 4 for the highest ft^aenoles meas- 
ured The Intercept Is small or sero be 
low n, th«i Increusea rapidly, approach 
Ing the value 8 for the higher fre- 
quundeo. 

Kxcept when the frefiuencles are so close 
together as to produce beats^ the mask 
ing Is greatewt for tones nearly alike 
When the masking tone Is loud U masks 
tones of higher frequency better than 
those of frequency lower than Itselt 
When the masking tone U weak, there Is 
little difference If the masking tone 
Is introduced Into the opposite ear, no 
appreciable masking occurs until the In- 
tensity Is sufficient to reach the listening 
ear through the bones of the head. At 
intensities considerably above rothimum 
audibility, there U no longer a linear 
relation Itetween the sound pressure and 
the response of the ear Data or© given 
showing comhloattoDal tones resulting 
from this non-linearity when two tones 
are simultaneously introduced tn tbe 
some ear 

The presence also of subjective oveiv 



Bean-stiinger that works Mtek Uke 
the esrpskter's plane 


tones in a loud tone acoonnts (br the 
large amount of masking of tones higher 
than Itself which Is observed In the cose 
of a loud masking tone 
Tbe data on masking together with 
Knudson's data on t^uency seosiblUty 
are Interpreted in terms of the dynam- 
ical tlieory of the cochlea which ascribes 
Its frequency selectivity to passing of 
vlhrations along the basilar membrane 
and a shunting through narrow regions 
of rhe nurobmne at points depending on 
the frequency Tonjectured curves are 
given for a few single frequendea of the 
amplitude of v Ihratton of this mem 
hratie as a function of tbe distance 
along it 

A Different Padlock 

T HK special coDwtructlnn of this pad- 
lock makes It parth ularly tlieft 
proof A patented l)oIt Is used to lock 
securely together the two solid pieces 
of steel which nmko up the lock This 
bolt Ik Inw rted in the steel casing of 
the ItK'k and it Is claimed that It cannot 
be picked or broken The Imk tan be 
left op»n bv turning tlie shackle around 
find InHertlng the holt through the end 
remaining In the cuHing 

Cuttinff and Stringing: Beans 

E VIDENT! T no Inventor has ever 
devised ii machine which will take 
out the strings and cut the beans Into 
proper lengths at the same time But 
the two devices which we show for doing 
these thlngM separntely are verv almple 
In n stringer u knife like a plwne Iron 
Is set in nn Iron frame and the henn la 
drawn over the knife The objectionable 
iwrtlon of the l>eiui namely, the Ntrlng, 
Is ellniluHted The cutter consists of a 
disk having knives which cut the beans 
into proper lengths as they are forced 
through the channelsi In the casing The 
speed of this machine Is very great, thus 
making It very valuable in restaurants 
and hotels. 


OMUMdw t» SiiMa KSaltir^ 
ahatni vattint tk» bMw Ma 
udfom iMgdw 
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Th« mwwt tUns tn kindllnf ma* 
UrUi, fNili from Franco 


Kindling Fires with Sawdust 
Cake 

T un curtouilly figured cakes eeen in 
the photograph at the upper left 
ofirser of the page are not tho latest 
liealth food from Battle Creek, bat 
rather a Scotch fire-lighter — at least, 
their trade name is Scotch fire-lighter, 
1 boagh they are made an d us^ in 
France and Imported to tlila <ountry 
only from France, Thev arc of a hhw- 
dust conglomerate, held together with 
some unidentified binder They serve 
the purpose to which yesterday s news 
[mper Is ordinarily put In this country 
— kindling the wood that Is to kindle 
the coal Though easily crumbled and 
broken into suialler pieces as our picture 
indicates, the Importer asHuros uk that 
I he lighters are designed to be used 
nhole They are set up on (Mlgr, H4>eral 
In a row, and the wood laid across thctu 
They will take fire at any point on their 
surface, from a match, and will bum 
vlgorouHly for a conalderablv longer 
period than ordinary i>aper kindling-" 
though not long enough to ignite wet 
wood The fancy hole In the <*cnter of 
the lighter cake Is for the purpose of 
introducing air to promote combustion 

Gaglnir Work While It Is Being 
Ground 

S o that work will not need to be 
stopped for the use of a snap gage 
f»r micrometer, a grinding gage has bc?en 
deveh>ped which measures work while It 
Is being gnjund Tlie gage conslKis of 
H body In which a plunger and a phmger 
spring are housed and on which the IndU 
nitor is raonntotf Kach gage contains 
three diamonds, two of which are 
monnted In the ends of adjustable 
screws and one is moimted In the end 
of an automatic spring-actuated stylus 
at plunger A spring pressure of less 
than one ounce will keep the diamond 



GMbf M tin iJS ftpppiBg 
(he 


points In c<mtact with the surface l>elng 
ground, penetrating the grinding fiuid 
and giving true measurements While 
the grinding proceeds the dial of the 
gage Kl\e8 visible readings of the 
diameter 

That Hermetically Sealed Window 

A > BAIL old lady vainly wrestling 
with a Pullman car window In un 
attempt to open It A genial Tarxnn 
of a man confidently offering to open 
It for her rmp genial Tartan of a man, 
now redfttoed and imfflng embarruss- 
edly retreating after hit\lng etanpletelv 
dlsarrnnted the ready bedding of a verj 
particular old ladv, without having 
budged the sticky window one umpteentli 
of an Inch The fact Is, nc<*ording to 
Pullman Ae«)« a «i»eclHl organ of the 
Pullman Company, the wlmhiws of Pull 
man curs ore punsutelv made hard to 
open In order to cut down to the mini 
mum all chances for drafts and dust 
This, saygrthat iierlodical, Is why passen- 



A •ure-flire opener for lammed rail- 
wiy-car wlitdowa 


gen sometimes say naughty words when 
they t*ssay the task, rather than call the 
porter But the Pullman c^rs are now 
being equipped with a special device con 
sistlng of a lever with a sliding hinged 
fulcrum By means of this le\er the 
most ohHilnute window can be started 
without the nec-esflltv of crawling Into 
the berth or even of working one’s self 
Into a At of anger 

A New Technique in Making 
Hash 

W E are not apt to associate hash 
with France but the latcat Im 
proved chopping bowl cxmiea from that 
coiintrv It consists of a wtK>d«i bowl 
with H knife of the same curvature ns 
the bowl Before (hopping, the food la 
cut In small pieces and the knife may 
be used for this punoise When you 
wish to do fine chopping, the blade Is 
pressed slowly an the bottom and in tho 
center of the bowl The wrist Is then 
moved to and fro so tliat the Wado 
describes part of a circle After each 
motion, the wooden howl Is slowly 
turned The hnchlnette 1 m extremelj 
valuable In mincing vegetables. 

A RoHer Skate That Works Like 
an Ice Skate 

T nOSH of us whose ntoraorles carry 
ns as far back as th« last two or 
three years of the nineteenth century 
will perhaps remember the hh^cle-skate, 
and the erase which occonipouled Its 
introduction and lasted for some months. 
For those of us who don’t remember It, 
it may be explained as a roller skate 
with two rubber-tired wheels, mounted 
In tandem one behind the other* c*en- 
trally tsmeath the foot It gave a thrill 
which the older, four wheeled skate 
never possessed, but for some reason It 
never really caught on 
A fresh attempt Is ndw being made to 
put the roller skate upon a new baslf*. 
This time we are offered a skate with 
three wheels, but they are mounted all 
in line, and not In tricycle fashion as 


one might infer from o mere statement 
of their nuiiil>er Tho Inventor Jh Mr 
M Metcalf, of London The real trhk 
to tltese skHtes 1 h found in the central 
wheel This U a trifle larger tlmu the 
other two, lending ihc an effect <>f the 
ordinary Icf»-Mkate blade The skHte Is 
very light — 15 ounces for tlie gontle- 
iiiuns model imd 12^1 ounces for the 
ludy’'B, 

Color Photographs of Microscopic 
Piants 

T hat color photograiihs of micro- 
scopic phmts *MTi Itc lak(n b\ the 
light emitted by the jiluniH ihi inKelves 
after stimulation by a strong 1)eHm of 
light was hIuuvu liefore tlu Anicrhun 
Association for the Advamiaunt of 
Science on DeeeniUr 29 h\ Profetwtir 
Francis K IJovd of MctJJII LnhersJtj 
Plants cvntiiln ii (imsldi nibu nunit>cr 
of pigments which Imce tlie property of 
fluorescence, a proiierU due to the ability 
of the iflgmeUt to clmnge th* wave length 
of the blue-white jiitrt of the N|H\rruni 
Into the longer wave hnuhs Ln*en t\r^ 
ange and red In the (use of green 
pigments, the result of this pr(>pert> Is 
to produce red light even ihouj^h no red 
light Is suppUecL 

The attempt luis often been made h> 
various workers to s(*e fiuon^monce In 
living microscopic plants hy menns f>f the 
microscope, making uwe of a si)e<lnl oie 
tlcol arrangement known us tlie dark 
Held llhiniluutor The hx k of hU( cesH 
following these athnipts led to the ron 
clu*don thot this was not ixisstble in 
deed, the only wav In whifh fluortscince 
has lH*en seen mlcrosi (fliUalh In the li\ 
lug organism Ih b> means of a \erv Ri>e- 
(lul optical arrangement knowm as I he 
fluorescence microscope or one In which 
(»nlj ultra-violet llglit Is perndtt»Hl us on 
illunitnact Since the visibility Is low, 
no structures can he seen nor can high 
magniflcMtton he successfitlh used 
Profeesor I lo'^d d(wrlhed u mil hod (if 
his own Invention whereby the dark field , 
Illuminator cau be so adjusted as to pro- 



Tba 1uiab*knife that fits the curve of 
the bow] 


Ject a strong beam of light upon micro- 
scopic organisms In sue h u wav an to 
bring out a brilliant fluon Mcen< e and 
also reveal their strut tiire Wiitii viewed 
bv this methcHl mIcroHcopit plnnN vv( re 
ge«i to glow in brilliant hues df r(sl 
orange or yellow PreimratlmiH of living, 
plants were exhibited In whUh this was 
visible to the andUni'c. Color photo- 
graphs were also shown 
Til© Imiwrtimce of this dlscoverv lies 
In the fact that It affords u new metlmd 
of studying In plunU the plginents whUh 
are connected with the process of photo- 
fivntbeala, or the building up of tissue 
from the carbon hidrogen and oxvgen 
of alf ftud water through tlx u< tlon of 
light Kvldenti is In( rearing (hut other 
pigment© beside the grwn (hlonjphyll 
are of importance In this way Already 
atructurnl relations have been d<nioa- 
st rated which were prev lotish not under 
stood— Aftafruci from hrience for Jan- 
uary kt 



The roller skate that nina like ail 
ice abate 


An Ingenious Wire-Tying Machine 

A WIUb tied l»ox Is ntH)Ut twice aa 
strong us the ordinary nailed box If 
the wires un profsrlv applied. Such 
boxes, when used fop the shipment 
of men htindlse are grentlv protected 
against pilferage simply l>ecauso pil- 
ferers pn f( r to iittiu k the exan para lively 
unprotec((sl im(kng( rather than one on 
wlibh a th d wire lins been broken and 
whbh N readJIv detwltd while In tran- 
sit fixing tin IlahlUt} on the lurrler in 
whoso hands It hapisns to he further 
a wire-tied package tH^nnlts equal 
Strength with Uss !lil(kn(*ss of lumber 
The new wlretjlng madilm which Is 
Illustrated on this i>iige Is for tying wlrt*^ 
on ih( pa(k»u( md fur making hoops to 
Ik pbued around It Inter It does imt 
think but the observation of this device 
In H(tlon ctiMs to mind a pair of ex- 
tremely powerful human hands directed 
b> a bruin making taut l(M»pN around 
packing boxt^H, cutting the win after 
twisting It Into a good solid Joint and 
going on lo do the same with the other 
end of the Ik)X 

J his machine has two levers, the 
Uinor ends of which show dnarlj In the 
accomponvlng llliirirulion om extmdlng 
to left the other hnvinj. a bifurcated 
Inner end, extendlUK upward These 
levers do the «ork, la eotopanv with n 
good pair of bbtps As sbowTi here the 
Job has betn fiiilriied and the device Is 
ready to begin tin next lie whbh will 
go Hometblng like this The machine 
will be placed on the box and the wire 
formed witli a laud at one end so that 
It uiav he ImuUed undvr the Ilille latch 
visible at extreiiiL lower right Then It 
goes through the gear imd the hollow 
eln alar cutter whhh latter does not 
however cut until th« lie is finished 
The free end « n( In les the box and 
('(»nies buck alongside ilu fixed end, cot»- 
tlnulng to the t(*nsl(»n winch at the left. 

The left hand lever Is W()rked until 
the win Is tautened and then locked 
Sow the twisting Is done hy means of 
the other lever (whiwe handle baa, like 
that of the first lever, been savHticed 



Machine for wire-tying small and 
large packages 
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FlMh-llvht ffun with Urge advan- 
tagea over the more familiar model 


til tilt* priu'ltial of tiio K|mif» JiMiIoiis 
editor iiK IihItik raknn for ^,rnnte^l) I" I 
nitllv the win 1m nuUmiutliHlh rut nod 
whtm the liHndte Im briuight Hitiarth to 
full hiuk iMwIllim two round pimliiodH 
fHintIv >lMlhh lirldnd the twlHtwl Joint 
jKip out nnd ijert tli( whole wire TliP 
iltf Ih flnlrilied 

A Fence You CanH Drive Through 

M AN\ hlkhw(t\ mfldeniH to nudor 
IhIm nn n roKUlt of gidn^ o>tr 
i lirTH and lirldge'Nlili h Hoads that skirt 
along ilie faux of \er> steep IiIIIk or 
that inn along the lops of cliffs hi**' gen 
nallv pridiHtoil h\ nitans ot wiKulin 
guards In nmiiv iif these lasis (la 
protertlon iMlnrgtlv ps\< ladogh al (>n( 
feolH HHfi as long as the tslgi <if tia roa<l 
has a hariUr P\4n if lla imrrh r Is a 
llglir fi u< ( of wiHid (here Is that saine 
iniHit ailing fis ling of se< urlt\ Take awu\ 
tht frail fints. and one wouhl drht \or\ 
glngi rh In the **aiia pluri >*1 In titun> 
plaeiH of lids Hitrt then Is for all pnu tl 
iul puiiHisiH no guard rail at all a jno\ 
Ing car would irash through as easih 
as a dog Jiinips thnnigli a pniitr ring In 
ailrdiH ()ni renadv lHh^a^\ nuiHonr^ 
itr ismt reli hut this Is expensUi More 
i»\er wlan the en ant <ar conne« ts U 
gt norMll\ iHuia H out sei onil laxt — -and 
iletldidlN Msond hand Unt a Urldge- 
IMirl ( <tnn inanufiutnrei has fmmd n 
wav mound the dlllhuIlA, and a wit\ to 
ki-ep tla wohhllng car on tin. right of 
wuA without bathalng Its fau pvo se- 
unh This Ih a HiM*cIaIl\ fahrluUed 
wire Tmiti.rlal which, owing to Its mesh 
dewlgn Ih Idghh elastlt Instead of 
alteuipiing to hilng tht naulng tnr up 
instanth wlilih < atinot l»e done li 
brings It up slowlv This fence has been 
t(*8ted b> tin Underwriters Ijuborntories 



Suction blower instolled on a stand- 
ard toilet-bowl 


It waa stretchcil l)etween two regain 
Mon iHwts, uMlDg ordinarv IH-Inth 
HtHpleH for nttuchruent Then, l«» Mirau 
lule the hliiw struck bj a car, n (JfiO- 
jiound wilght KUMjiended from u (Sft-foot 
line was drawn back 80 feet and re- 
liiiscU swinging like a fiendulum against 
thf fenu The ftnet absorlieil the hluw 
like a Muk Ih tnpsev and came buik for 
more \ow, since the luntltematii al 
tditiir HKSures iig tlmt S cniuals V <»T*» 
wt know thut this bhiw wiih etpilxalent 
to that stniik b 3 a StKKVpound cm mov 
Ing at twentx miles i>er hour The Un 
derwrltirs gave It tlieli 'OK nnd w6 
next hoar timt the Ohlii 8fuft < oiu 
mission has ordered a stctlon of It In- 
Htalksl ul a famous “Death Purxe near 
( ohimhus Sui h nmterlat as Mils would 
doubfUss S4, rve eipmll\ well to gl\e tlie 
Stop and nmie-lttitk’ command («* those 
aspirants of ter sudden death xxh<» Insist 
on rushing tin gatea at rullwnx f rossings 
and driving upon the tracks Just as th« 
train comes along 

A New Flashlight Gun 

A m W device for the Igniting of pho- 
togruphli flashlight iMjwdir Is the 
Huhjett of a nM’enth granted I nlted 
Statix patmt, 1 480 Ifli!, to li t rolta 
Tills gun is imliiue In Mmt it utillris for 
tlie ignition unit on electricaU> ota>rnted 
match head such as are emploved In 
large nuinlx rs In the aettlug olT <»f tom- 
mercial elettric detonators The device, 
as shown In the ui^'omiainv Ing photo* 
graph In made of a rdngle piece of ca»t 
nlumlnuni widcli Is provided with suit 
able clips f<ir bidding the uiutihhend 
and with meutis of making electrical 


A Loom in a Hand Satchd 

E AHI/V fjimwrtters afford no greater 
contrast against the ultra modem 
portable machine than do early looms 
against the iHjrtahIa lismi Invented by 
Mrs A* V ShiKik of New York. This 
loom folds up like a campchalr^ fits Into 
a currvlng case, and Is tarried about 
from place to place with the utmost 
ease I( weaves all kinds of fabrics, 
from silk to heavy wool It Is designed 
for use In >H bools, and by women who 
like ti> do band weaving to earn nicne> 
In tlulr spare time or to satisfy their 
desire fi*r seeing designs of their own 
prodnttbm turned Into olotli 

Direction of Ejection of Photo- 
Electrons by Pdarized X-Rays 

S Tb HKOSCOPIC photographs were ol>* 
talned by B'ronk \V Hubb using WII 
son K cloud expansion method, whb b 
show IliH lonlrxHl tnicks of photo-eleo- 
Irons ejected bv plnnr rcliirlr^ff mi n 
The pi»lnrlzi*d XravH stuttered by a 
parnflln block at 90 degrees to an un 
IMdiirletxI primary lieum of hard XrayH 
were dliwted horlrcrntnlly through the 
exivunHlon thamlter of n Wilson cloud 
upparatUM in which tbev produced the 
pboto-elcciriJOK, Exploded tungsten 
wires furnished the instantaneoua lllu 
ininatli>n of the dr<(pletM The photin 
graphs, taken with tbi plate at io de* 
grees to the polarised beam show two 
types of asvmiui'try In the dlrectlim of 
ejwllonof the photo-electrons latterly 
there Is a strimg con{‘entrntlon of photo- 
electnps ejected nearU In the direction 
of tlie^Mrlc vector of tite plane-polar 



A guard rail that really gnards for the steep bank and grade crowing 


contact The Imndle U hollow nncl c<»n 
tains a standard flashlight 2 cell battery 
wbkh supplli s suflii lent cIcn frb al energy 
for Mcveral thuuNuud matt h heads (^m 
tmt may be inaile clthi r with a convenl 
iiitlv locateil push button switch or ex 
tensbm wlrts iimj la* pluggeil into a 
suitable receptacle and contact made by 
means ()f a jmsh button sw iK h attai bed 
to the othi r ends of these Wirt's TIk* 
plug closing til* lowir end of the hollow 
iiandli bturs a slaudanl trlpisl socket 
whkh pirmits the guns being mounted 
on a triiKxl 

Among the advantages claimed for 
this gnm are instantanoiius aetbm ocun- 
pactness reliability iapuhllltv of Ixjlng 
o|)erateil from any ileslred dlstume so 
that the op» rntor niav be “In the pk ture” 
hlinself capability of Hrlng several guns 
slmultaneoualv by closing one switch, 
and low cost and ease of o|>eratb»n 

The Ventilated Toilet-Bowl 

B \ means i>f an electrical contset 
which is in effett only while the 
sent Ih m-cupled, n Kansas Arm pn>v!deH 
in«ma for n»movlng all oh jet t ion able 
iKlors fnun the bathroom The appar- 
atus embodies n auction fan, t apnble of 
removing something like elglitv ruble 
feet of air per minute from the ttdiet 
bowl The air thus reimived Is tarried 
outdwrs b> means of tubing and Is of 
C4mr'# automatk'allv w^pluced In clean 
air from Indoors The device Is of con 
venlent slw* eaally Installed, and flnlahed 
to lmrmonl7,e with lt$ surroundings. 


Iztsl radiation performing the ejettlon 
Tiongltudlnally slereoscoplt examination 
of the photographs shows one sixth of 
the photu-elertroDH ejotted With n com 
ptment opposite to the \mi\n one-third 
ejettiMl approxlmap ly at rlglit angles to 
the lieam, and t»ne-half eji^ted with ft 
cttnH>onent along the beam As regards, 
theoretical int4 rpretalion according to 
the ilasslcal and fimmtmii thoorloa, the 
results Hi4 In acxitrd with the clasHlcal 
theory To explain them on the quan 
turn thetiry we must assume that the 
quantum Is a veitor bundle of energy, 
for It expl4>deH so to speak at right 
angles to Its direction of m4»Uon 

4>n the Scattering of X-Rays by 
Hydr^en 

I N u paper under the above title In the 
PhjfBieal Ueriew for Febrviary by G 
A Schott, measurentents of the nbsorp- 
tUvn and Hcnttering tif X-rays by hydro- 
carbon compounds mad© recently by 
AurAn, bv Hewlett, and by Olsen, Der* 
slieni and Storcb, are considered crit^ 
Icflllv Insofar as they serve for the cal- 
culation of the mass-scattering coefBcieot 
of bvdrogen for different wnve-lengttui 
nnd Us comparison with the resnlts com- 
puted on the basis of (1) the simple 
pulse thetvry, (2) the electron ring the- 
ory, ( 3 ) tbo ring-electron theory and (4> 
the quantum theory of scattering recent 
ly proposcfl by A, H Compton, Ij Is 
found that none of these theories, even 
when It is Interpreted In the widest 
sense, agrees with the experimental te- 



Portable loom on which tool woarlngi 
can be done 


suits over tlie whole range of wave 
kngths Tills failure may very well be 
due to the Inaccuracy hi the experi- 
mental results since the method of cal 
4ulatlng tlko iniiHs-scattering coefflclmt 
from measurements made upon com 
tstunds necessarily iimgnlfles the expvri 
mental erwrs \erv (*4inslderblv 4>wlng t4> 
the smulhu'ss of the scattering of hydro- 
gen us compartHl with thut 4>f the ro- 
lUHlnlng ci»nstltuents The lmportHn4-e 
of obtaining reliable data Is pointed out 
and it Ih suggested thut suftlclentlv ac^ 
4 urute I'cHUlts can lie Horured only by 
using the element In the free state. 


The Drying Tree 

W HEN the verv obvious object of 
(he ndjfilning picture was brought 
Into our ofllf'e and set down before our 
startled evis It didn’t have any towels 
hanging uism Its arms to Identify Its 
puriMwe )ind (iplnlon was divided among 
certain nambers of the staff as to 
v\)i4 liter It was h new fongbsl hat-rack 
4>r a synthetic ChristiMas tree The par 
tl4 8 to this argument, however, were all 
single the Instant one of our Henedlcts 
gut bis eyes upon it be hbmIlfltHi It for 
the drying rack which it Is. nnd de- 
manded to know whore he could buy 
4ine like II Very plainly It provides a 
b»t nutre drvlng space thnn the usual 
ratk 4»f nmre or less similar design and 
very jdalnlv, whin It Isn t drying anv 
thing, It folds up Into raurveloualy small 
ctmapuss. 



DtaMfic dryhtg tatk sf atpMial 
MBMCtaM* ta4 CMMlIr 
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Inffenioiui Uckl« that adda to the 
safety of the man who works on the 
face of tall buildings 


Sure-Fire Safety for the Human 
Fly 

S AFlflTY for the worker whos< job 
Ilea aompwhert* between the ftUhwalk 
und the roof of ii tail building - mifitv 
for him of K Ueffree never pn vIoiihK 
iippnmched — 1 h Hip aim of tlu tiuKIe 
iilDHtniU-d herewith, wlili h hu» Ixh n 
tried out reetntiv In I*uils wltli at 
suecefts The (aide Is ^I^f^,ed to \\ ^^huic 
mooring on the roof and threaded 
through the frameH<»rk of the hanket In 
which the workman 1 h to travel A fool 
proof Imndle control Hh<iwn al»o\< Hie 
workman R kne<H in our photograpli 
iimkoa it }>o^ihh to grip tblK (able nt 
the polut Indhatetl, In a fnMliion which 
ubaolutely Inaurt^ the i!Uifet\ of tlu man 
In the basket 

A Turf Cultivator 

A n Ohio man has Inxenied a culti- 
vator for lawns and golf course 
greens that lncoriH)rateH several features 
of imuRual worth The machine Is de- 
signed for use on hard ground where 
grasH either grows In kuiuII cjutmtltles or 
does not exist at all Its purisise Is to 
cultivate turf of all kinds witlmut d<^- 
stroking It hut rather to make It more 
hixniiouM and thrifty 
The feature of the culfivatoi Im the 
arrangement of the ten disks that make 
a total of 48 Inc Islnns, J. Inc hc*s long and 
2 Inches deep, to the fwiuare foot nt one 
caltlvatloii The disks art IMi Inc lies 
apart on the Nhaft, which Is 16 Inches 
wide. 

The cultivator has Ijeen construrled 
so that the cutting blades In tlu form 
of teeth, ot»eratlng to a depth of two 
inehen, cut the surface of u Imrdened 
turf Into hlocka, Inches 

allowing these Indshms to bo Heimrated 
by sand or fine organic matter so that 
the surface can never again become hard 



IMhMHtm lied nediiUy dliplijrtd 


M tlu C^oebfc ice 


and (^latmct Henetrutlnn is elfettlve 
without creating permamnt punctures, 
dut to luterul pleasure as wtniU) be 
c‘uuHed by driving spikes into the soil 
As the cutting teeth of this cuUhaior 
loiiie front the soil they arc Ufti*d 
dirwtlv fntm the Inilslon, there li> Icnv 
Ing the surface Intact 

Tlie machine In o|Kratlon permlis the 
lnei>nKtraiion in the top two inches of 
Holl of 10 cubic Inches to the sc{uure 
fcHd of umterluf nuc h as sand, sc^ed or 
organic nut tier at one cultlvutlon or 
ojaruilon Cross-cultivation IncreaseR 
the numiK r of Incisions and doubles the 
quantity of mttmrlal available htr the 
lawn or other turf Persistent tultlva 
tion wIDi tills rniuhlne adds iunterlnll> 
to the softness of the hiyvn c^r turf 

The machine Is ecpiliqxMl with a bo\ 
for the holding of seed sand orgaiih 
matter or lime, us re<iuIrc(L A dlstrlhu 
ting device attached to the inu* blue 
makes possible the filling of the Jnil 
sions nt the time of cultivation This 
has heei^roycn the only device, the in 
ventor ImlniH, tliat will create prcqier 
turf conditions with the minimum 
ana»unt of lulsir on lawns or golf emurw^s 

The supply l>ox holds fifty ixiunds of 
organic mattc'r The iMittoni sleds cor 
rcfispond to the disks on flie raaohlno and 
two ugltutomc silr the material, forcing 
it through tlu slots Into the InclRlons 
made by the disk teeth A currier for 
uddcHl weight Is Included In the machine 
making It iKisslhle to cultivate the turf 
to ahiHMt any depth Ibiwcvor, If the 
turf 1 m prop* riy watered but little added 
wilglit Is i*equlred 

The machine itiukeH It possible to seed 
a turf at the time of c iiltiyatlun bv mix 
ing Uie desired amount of seed with the 
other matter Ulng used The germi 
nated seed at once develops a two inch 
rootage and is InsurcMl a constant supply 
of moisture through the iwroslty of the 
material filling each Incision Used at 
intervals of two weeks. It Is claimed, 
from four to five tons of organic matter 
may be apiilled to a surface of about 
7000 square feet, Insuring the porosity 
and sponginess necessjiry for a deep- 



A tnrf-cultivstor for lawns and golf 

greens 


rooted turf as in the case of a gedf grevn 
where perfect playing cH)ndltlons an 
almost a necesHlty 

In the case of use on a golf green 
play Is not stopind during the o{h ration 
of cultivation Inc Islcms not iUIcmI cvlth 
organic matter or other material Imme- 
diately close uiKin watering, thus doing 
away with the uw* of a i olU r To Insure 
lierfect working, condlllons of the 
machine turf to la cultivulcd should be 
thoroughly wttted liefon the. rulthator 
Is used It is also claimed that the 
mac-hlne represemts the only methcid by 
which lime may be detply and prorit^rly 
applied to blue grass turf or golf greens 
The machine operates at the sijeed 
of an ordinary lawn mower and Is easily 
drawn by two men 

Winter Sports a la Airplane 

T HK development of the 9lrpl«ne Is 
resfionRlble for a number of devices 
for making use of screw pmpulslon with 
out leaving the ground , and of all these, 


none Is more tfiicknt Hum one In which 
this type of powei plant Is mounted on 
ft sled of some sort Wc* illustniP an 
obviously home ussc iiibled outtit whb b 
was recent J> wwn <tn tht kc u( bee 
An ordinal > uuloniobilc cMigiiu iml the 
remains of a closed car body Imvt bei n 
coiiiblncHl vvltli u isrfcMHv rci.,ulau iiir 
plane. prot)elbr and u sel of Ikbt uin 
Iters of, nppuicntly nnnd(Kc.ripl tui>,ln 
— and there vou me' No data arc 
olTered rc gardini. h|hh d Imi Ha posllion 
of the exbauMt pl|a Is a ^uarHntc*e of 
Mutllclent m U* i > 'satisfy Hu most 
ardent motor mU ighinan 

A Small-Scale Shoveling Machine 

T llljllF bit'* always been a gn]) )>e- 
tyvt*en Hu sic. mt shoycl iiml the 
spade lots of jobs iKlni, too small to la 
bandied by the on» laii loc> lark* for 
profitable prosec utlon with the other 
A small digger for cquraHou In connec 
Hon yvlth tin ordlniry farni tractor Ih 
now ofiered, which soc nis (<» fill HiIk gap 
admirably 

The machine was tlc^signcd primarily 



Bridging the gap between the spade 
and the steam shovel 


as a loader and lu Hils cimnectlon It 1 m 
used without teeth With the truck or 
WHgt»n set pHrallet to the mac hlne the 
only movement required Is to drive* the 
tractor forward several feet, hoist the 
bucket, and Nick u few feet alongside 
the truck, when the lH>oni can he' syvung 
over for dumping the load The photo- 
graph shows the' truck hacked up again st 
the outfit, for use In n sllghtlj dllTfrcnt 
fashion The hoisting drum for the main 
caliU can also be used as ti coniractorH 
hoist on small jol» while tht bucket 
can be removed after taking c»ut a nlngb 
pin putting the out fit in nIiuik toi use 
as a baby IcicoiuotWe crane 

There are nianj places when this 
little loader can be usc^ wUb c lTe< l In 
the filling of c*oncrc_te-inl\cr sklpH from 
stcjck jdles In work iloug Hu shouldcrK 
of roads, In wnow clearing and In a 
variety of yv<*rk done cudiniirfh l»\ hand 
sliovi is it is avfillablc 

A Handy Gadget for the Magazine 
Subscriber 

H OW do vtiu nmo\(' tlie wiapis'rs 
from HghHi rolled niwHi>ai)erM or 
magazines ^ The usual ulKHiipt to tejir 
I hi wrapiier olT Is dlscouraglug as Hu 
tight j)aj)er refusc>H to tear 'Mtempts 
to use a knife arc Hlinllaih disapijolnt 
Ing Ihm ayise of the chmgcr of mutilating 
the contents of the wnipiier 
Tlie problem has Iscn Mihed bv a 
cutter devised bv Arthur l^ llolTmim a 
rural mail carrier at IlarMinJ \cb 
recently submUtccl to the tMtlc*e 

Department and approved In tin Postal 
authorities This cuttc r N in Hu form 
of a knife wilb a curved and fiattened 
tip Tlie fiat [sdnt Is laslly Insortcxl 
underneath the wrappc'r and a forward 
lucneinent of Hu Instnniieiil resalts In 
clean cutting of Hu covering without 
damage to the contents 
Tlu PoHt Dffics iH^paitnunl finds that 
tlie cutter mn3 have value for rural 
tarrieni In tutting tlu twine witli which 
pHckogos of mull are fastened Injury 
to the mall Is ronsldered practlcallj Im 
powdhie 



Cycle and side car taxi from the 
slrtelH of ( alcutta 


The Side-Cai Taxicab 

T ni Jlnilkshu still prevHils In Japan, 
Mild ecpially itrlmltlvc ways of 
applying human logixmcr to the trans- 
|H>r1ution of (he upi>er crust of liuinan 
kcm letv rub In other c orners of AhIh 
lUlt tlu* taxicab and tis eciuslns are tet Ite 
found In KurprlKingly out of the waj 
places und It hx)ks as though the human 
beast of burden wire up agulnat tough 
cuiU]Htlliou Somiihinf^ rathe r novel In 
the wa> of la\l w ivies Hu photograph 
ot wbUb (oincs |o us all Hie way from 
liiltiiiia is iht Immediate source of In 
spliuilon for these reiimrks Die think 
Is of Hu thrce-whcHbr s|hh len Is Iter 
known in the American t<mgu< as motor 
cycle wiih sldcnar Hut it Is a moat 
sumptuous mid elaborate rig as our 
pliotourapli Indicates Tlie dark sklnnod 
IKrson In cliaikc wt )mve no doubt Is 
Hie aristfK rat of his < uhte und looks 
down vyitli c.ondc Hcenslon u|Min tlioMe of 
bis bre t lire n w ho still hay t to u()ply 
olboyv grease and knee-iKmer to the mov- 
ing of their loads. 

The Electrical Properties of 
Flames 

T llh capacity and ecmlvuknt aerlcH re- 
HlHtanre of a condc'nser couHlating 
of two concentric platinum cyllnderR, O'! 
cm apart In a flame containing KiPO, 
vaiK)r were iiu asured h> A H Hryan 
using u riUHllltcatlon of the method of 
Hslstance variation Values are obtained 
fc»r voltages lyolwecn 11 4 and J volts 
feep fptciucncies Iietwccn J x 70^ 
cicles fH r scHHtnd and fc»r Halt conc'entra 
Hotis up to 10 grams per liter c»f K,(X)i 
solution The nsiHLancs' 1h apiiroslnmte- 
Iv Indeitendcnt of Hu field but decrease's 
scam what is fns|iuncy Increases and 
alHo as ( oncentmtlctn Increases I he cn 
pncltv Is half as great for 82 as for 11 
volts and for Id x us for 2 x 
cycles but lucre use's greatly an the eon 
centraHcm Increases. 


For opening tluhtly wrapped maro- 
xineR without damage to the pagea 
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The Heavens in June, 1924 

The Fall of the Nebular Hypothesis, and the Rise of a Plausible Substitute 

By Professor Henry Norns RusselU Ph D 



MONO the many hard qucMtlonH whhh th( und Imparted to them their clrculutlni; raothm and 

luyniun <»ften uaks of the prf)t<8»lon«l an- their preaent ffreat angular momentum 

troiiomtr, one of the tommoneMt la How Such a force mn> !j© found In the attraction of a 
did the Molar nystem pet tlure?’ Hut It poHslng star — provided that, at some remote period 

Ih not tlie man In the struct* uUme who another star happened to pniw very near the sun 

uhIcm thia For u centurv <»r more, men Whut wouM happen then wa« flrfit Bugpcated by Oham 
of science have lieen puttlnp Ihls prtut quistlon (»f our liorlln and Moulton of Chicago and has since been 

origin to themselves, to one another and to Nature her- worked out In mathematical detail by the EngHshinen, 

aelf — imd though we wtmld l>e far toduv from * lalm fetfrevs and Jeans 

ing that we know the full and complete answer we «v^kaia 4 n^wn. 

luiiM that w© have some Inkling at least, of Its (har The Solar Syalem Bom by Chance 

ucter As the visiting star approached the sun, its action 

The first aeiious attempt at such an explanation wus would rulo© tides In the fluid mow* of the latter, which 

made, more than a century ago, by the great phUo»oph*'r would become Idgher and higher os the Intruder cam© 

Kant* and put into pbyahal fnrm bv the equally great nearer So long as the atar did not come within three 


the middle of the serlea. Tbeee greet planeta muat 
atlU be largely gamous, and they are attended by ea 
tenelve satellite 8yBtBm»— mlnUtnres of the solar ays* 
tern, which Jeans attributes to erupthma from the new 
formed planetary masses* under the Influrace of some 
close approach, perhaps to the sua For the earth and 
Neptune, each of which has a slnsls rel4tlvely large 
satellite, Jeans thinks It likely that the mats soon 
came liquid, and then shed a relatively large portion 
of Itself Venus and Mercury, which have&o satellttes 
may well have cooled down and become solid fast 
enough to prevent disruption. 

The general outlines of the planetary system appear 
thus to be well accounted for, and we have the excel 
lent authority of Jeans (from whose dlscnssloii much 


aatrononier, Laplace According t« this well known or four dUmeterH of the sun, these tides, though rising the above Is borrowed) for pronouncing this theory 


"nebular h*i»ofbc«l« ’* Hm» flolur system originally fonoed iierhai 
a Mlnglo wtutlng mass, which from age to age graduully sink h 
oooletl and shrunk, and was thus forcwl to rotate foeter If the 
and faster Finally Its rotation betnme ho rapid that high t 
centrlfugul force at the edge gulneil the 
Up|)er hand* neutralizing the attraction of 
the maNS, and part of thw matter was 
ejected, forming a ring whhh later coal 
esoed Into a planet A sutH-esalon of such 
events, It was nssumtHl, led to the forma 
tion of the planetary system as we 
know It 

This famlllHr theory has the great fld 
vantage of accounting for most of the 
main feutures of our in stem — the exist 
ence of many planets nil iiH»vlng In the 
same direction In nearly circular orbits 
in almost the same plane Hut nllrartlve 
an It Is, It breaks down fllHustrously In 
detail and makes coraolete shipwreck on 
tile rock of angular momentum 

Why Uplsce’s Theory Will Not Work 

What this means we cun see In a mo- 
ment To And the "angular momentum 
of uny planet In our system, we take Its 
umsu, Its distance from the sim, and its 
speed In ItM orbit (or more pnilsely, the 
part t>f tills NpetHl which Is at right angles 
to the rudlus Joining the planet to the 
sun) and we multiply these three factors 
together Do this for each planet, and 
also for the rotating sun itstlf (taking 
each part separately, and adding the re 
suits) The sum, for all the planets and 
the sun, is the total angular momentum 
of the syotoiTi (the rotations of the plan 
ets. and the motions of the satellites con 
tribute too little to count) Now from 
the principles of mechanical science (dls lOH ootocki JuVu 
covered by Newton and flrmlv estnbUshetl At lo o«lo«k Jun* zt 
by the works of tnnumernhle Investigators 

ever since), It follows that any action of Th# boon givti 

nos planet on another, or of the sun on ' 

any or all, ton only transfer this angular 

momentum from one part of the system to 

another What one part loses, another part gains , and was n 

the total amount cun be altered only by action pro- from 

ceedlng from without the B)stem the oi 



tern Is calculated, It la foimd that more than 08 per cent 
of It resides in the orbital motions of the planets 


(most I V In Jupiter and Saturn) and less than J per long thin stream of falling water breaks Into separate 

cent In the rotation of the sun— and jet the planets drops) t\h»e the attraction of the passing stsr, stlH 

all logetlier, have only one-seventh of 1 per cent of the near by would pull these sideways and set them cl^ 

mass of the system Any theory of the origin of the culating about the sun. 


system must account for the strange fact that so small 
a fra< Hon of 1 per cent of the iimas carries more than 08 
per cent of the imgular momentum, and no one has 
ever been able to devise tiny explanation Imw this could 
have resulted from Internal forces, oi>erntlng sololv 
wlihin the Bvstem It is not, of course Impossible that 
some such explanation might be devised, but nothing 
of the sort has ever been done, and It cun be proved 
that the theory of T^place, In particular. Is Incapable 
of It 

It appears, thereft)re to be very Improbable Indectl 
that our solar system has come into being by the action 
of Internal forces. Rather must we look to some ex- 
ternal force which, In the same action removed a 
small fnutlon of the suns maas to form the planets 


(>er)iapa to heights of tens of thousands of miles, would l|^|^ reasonably satisfactory Jeffr^s has shown, in 
Mink back again at* the star deported on Its way But action, that the colllsloai between the Urge con 
If the star came too near, the solar tide would rlHe so densatlons (the planets) and the small ones which 
high that It could not ettop rising and wlum the star doobtlesfl also existed at first, would gradually operate 

to clean up the Utter, and to make the 
orbits of the planets themselves rounder 
and rounder To reach their present 
nearly circular orbits, be figures, probably 
took several billions of years This estl 
mate agrees very well with those for the 
age of the earth which have been derived 
in quite another way from radioactive phe- 
nomena 

The Planets 

Mercury U a morning star all through 
June, and la beat seen ut the beginning of 
the month, about the time of the elonga 
tloa on the 8rd* He U then 24 degrees 
from the sun but nearly & degrees south 
of him, MO that he rlMca only about one 
hour and ten minutes before the sun, and 
la not conspicuous. 

Venus Is Mtill on evening star, conspicu 
oils In the early part of the month, but 
diawing In closer and cloaer to the sun 
until she Is lost to view before Us close 
Telescopically she la a beautiful object— 
a crescent like the muon four days old 
when the month begins, but growing ever 
narrower, and at the same time larger In 
diameter, until she becomes merely a thin 
semicircle of light 

Mura Is In Aquarius, and Is steadily 
growing brighter as he approaches us 
By the end of the mcMith be Is only fifty 
million miles away, is 17 seconds In ap- 
parent diameter— two-tldrds of the maxi- 
mum value which be will reach In August 
4 —and looks almost as bright as Sirius 
He Is still far from opposition, and does 

At 9H orioekt Jua« 80. not rise until after 10 30 P M 

Tht boon givtn mn In SUndsnl THm. WhM lonl nuuMr tlm* li in efftot, ih«7 Jupiter Is In opposition on the 0th, and 

murt b« mad« ont hour laUr 12 oekwk on Joim 7 •to. Ig visible all nl|^t long. He Is In Ophl- 

NIGHT SRYt JUNE AND JULY uchus, on the edge of Scorpio, and nearly 

22 degrees south of the celestial equator 
was neareat, part of the sun s substance would flow out This counts against h|m In our latitude* but even so, 
from the regions of high tide — one facing the star and he U brighter than anything else In sight except Venus. 
Ihp other opposile It — and form long streams or flla- Saturn U In Virgo* about 5 degrees east and a little 
ments of gaseous material The attraction of the parts north of the bright star Sptca* which he somewhat sur 
of tills atrcQiu for one another would then cause It to passes in brightness. He Is due north at 8P U In the 
break up crosawlsp Into separate condensations (as a middle of the month, and rematas In sight until 1 80 
long thin stream of falling water breaks Into separate A M Uranus is in Pisces, and conies Into quadrature 
drops) nhlle the attraction of the passing star, stlU west of the sun on the 12th, rising Just after midnight* 
near by would pull these sideways and set them clr^ and being observable In the early morning Neptune I* 
culating about the sun. In CJancer, and is well down In the west at nmeet, so 

After u few months or years the passing star would that he is hardly observable* even with the telescope 
have rf?ceded ho far that Its Influence ceased to be Im- The moon Is new at 10 A. M on the 2nd, In hef first 

portant The ejected matter would be left moving quarter at 0 A. M on the lOtb* full Just be^re mldnj^t 

around near the aon— some to fall back into it, some on the 18th, and in her lailt quarter at 8 P M dn the 
perhatw to fly off Into space* but much to remain cir- 28rd She Is nWreef the earth oq the l^h* and farthest 
culating about the sun All the condensations would away on the tit and again on the 2^h During the 
rmwe around the sun In the same direction, and nearly month she Is In coaftmeUon with iCercury od the Ik* 
In the same plane— that of the hyperbolic orbit of the V«4tus on the 5th, Neptune on the 7th, Saturn on the 
visiting star As they settled down to orderly existence 12thi Jupiter on the Wttb Mtxa the 2lst qnd tfrghuS 

after the great catastrophe, we may see In them the on the 22d 

newly-bom planets. On the 28th, the brtl^ dtdf AUWmran Is occn)ite| hr 

Jeans has pointed out that such a fllarooit of ejected the moon, and It hl^hlen {from Was Mff it c o) flat Ittore 
matter would be likely to be thin at the ends and than an hour, from 8 te 8 4$ Ar M* As thift ha|iprtis 
thicker In the mlddlt-^hlch fits In well with the fact in brbad dayllitbV It 0m tmfortanatejy bd eschi OhlJ 
that the greatest planets, Jupiter and Satnm, are near with falrksed telitoobts. 


nnther What one part loaes, another part gains , and was nearcHt, part uf the sun s substance would flow out 

he total amount cun be altered only by action pro- from the regions of high tide — one facing the star and 

ceding from without the s)stem the other opposite It — and form long streams or flla- 

Now when the ungidar momentuin of the solar ays- ments of gaseous material The attraction of the parts 


of tills atream for one another would then cause It to 
break up orosswlsp Into separate condensations (as a 


After u few months or years the passing star would 
have rf?ceded ho far that Its influence ceased to be Im- 
portant The ejected matter would be left moving 
around near the Hun— some to fall back into it* some 
perhatw to fly off Into space* but much to remain cir- 
culating about the sun All the condensations would 
rmwe around the sun In the same direction, and nearly 
In the same plane — that of the hyperbolic orbit of the 
visiting star As they settled down to orderly existence 
after the great catastrophe, we may see In them the 
newly-bom planets. 

Jeans has pointed out that such a fllarookt of ejected 
matter would be likely to be tbln at the ends and 
thicker In the mlddle-^hlch fits In well with the fact 
that the greatest planets, Jupiter and Satnm, are near 
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Recently Patented Inventions 

(I O0*iw»l6noo to OKT fMdort, 100 loiH supply vopici of any paienta li$ted herein for IS cenU each Tht offti ml printed vopipit of include complete descriptioni and 

droicingg of the intentions disclosed State the patent number to itu^re rm^tpt of the desired patent copy 


PertatniftK to Aeron«titk» 

AiacraArg-— d3oiUUtipg of two gai bags 
joltkod at the front and rear enda, the pro 
pdlerv being dlapoeed adjacent the under 
ntde Patent 148144$. J Whalen, 811 Oak 
dale AT«*t Chicago, lU, 

Qwndol Procaaaoi 

pBoousn VOS THs PBooaoTioif or Tuksa 
PKCTIOALLT AOTITS COKSflTUfiMTa UV OILS, 
lULSAMa, BmiNa amd ExTaAora — 
means of a ohoUo add Patent 147980& F 
Boededur, Berlin Tempelbof, Germany 
llDBATMnifT or SmJTUB AND OXIDUKD 
Ok 8»— EqtecUUj applicable to ores contain 
mg miner^ of i^rer, lead, and nine. Patent 
1480488 H. J E. Uamilton, ^orth Broken 
UiU, New South Wales, Australia. 


Kieclrical Devices 

InniOATiifo Dvnos — For visually Indicat 
mg to the oocupanU of a kitchen an order 
uken at a remote point Patent 1479008. 
B. JamsM, 4080 Indtana Avo, Chicago lU. 

EinOKBtGAL iNSTANTANKOPU WaTKI 
llaAtn wiTK CoirriEtuous Cibcolation, 
WosKino AT Djmssirr Voltages — A dapt 
ed to be fixed at any water supply Patent I 
1480618 A DeMarchla, 212 VU Cola de| 
Rienao, Borne, Italy 

OZSOXJIT Closkb— W hich operates when 
the temperature drops below a predetermined 
point or in the event of fire Patent 1480- 
102 J O Olaen, address Mrs. 8 Ulten, 
3815 8rd 8t, N E. Minneapolis, Minn 

CnotJlT BfikAKKa — Subject to fluid pres- 
sure in a cylinder, os for example a fire, 
pump Patent 1480442 J T Ueck, Hen < 
drick, Ind 

Hoopto Examining LAUi^Illuminated 
by small eleettio bulbs, and capable of be- 
ing worn on the face in the manner of spec 
taeles^ Patent 14812324 A ^mienta. ^ 
W 68th St. New Vork, N Y 

OlOAX liiGHTKB — Operated by means of an 
electric current and adapted for use ou an 
touobUes. Patent 1481888. J Nelson, 
Winter Park, Fla. 

TwnuLXTWiKB Guabi>— D esigned for uae 
In protecting trolley wires mounted In mine*- 
Patent 1481608. Q W Creech, Twila Ky 

Elcotboimeohanioax, Lamp — I n which the 
bulb contact la compoaeil of a flexible metal- 
lie strip, not susceptible to jars or shotte 
Patent 1488066. P Diet, c/o Sodete Blot 
<lami«r A Chevalier, Paris, France 

Eleotbio Fence — T he wires of which ore 
only energiaed at the time a person or ani 
mal attempts to pass through Patent 1488- 
606 A. D McNair, Fayetteville, Ark. 

BuKrnuc Connection — Whereby con 
dnetors may be Joined by a compact metallJo 
loel^ withont the use of seddor Patent 
14SB888. a A, Denacher, 233 8t Anns 
Ave.| Bronx, N Y 

BAmo ArPAmATVB— In which positive 
dectrical coaneotlona are oataWlsbed between 
the station coil and rotor coil in a minimum 
capacity Patent 1481968 B. W French, 
608 a^anclaco Ave , drioago, IlL 


7 TITLE TO PATENT RIGHTS 

T itle to a patent right is vested in the first inaUnce, by “occupancy,’' 
in the inventor of the aubject-maiter thereof* This title to the peraonal 
property which a patent right eonatituiM^ Is Inchoate during the period 
between the creation of the Invention and the IsMie of the patent* Neverthe- 
less, this inchoate right is assignable, and such assignment will convey legal 
title to the letters patent^ when granted, and if the deed of assignment ao 
requests the Commissioner of Patents, the patent will issue to the aasipee 
direct* An assignment of a patent, which must be in writing, may be both 
conditional and unconditional, entire or partial, and may even be limited 
territorially or in point of time While a true asaignment ranst be in writing, 
an eqaitaUe aaslgnment, that is one which la really an agreement to aaaign, 
may bo oraL Under o«r statutes, recording an asaignment in the Patent 
OSee wteUa three months of Us execution, la neceaaary to insure title in the 
assignor M againat a anbaequent purchaaer for value and without kno*wl- 
edge of the aaaignment* Title to a patent does not pasa to the heir of a 
deceased owner of the patent, but goes to the executor or administrator of 
the estate, and he alone can effect a transfer, though of course patent rights 
may be deposed of by will or in accordance vrith the laws of decHent estates 
as in the ease of any other personality A patent may be assigned to a mar- 
ried woman, an Infant or even a person under guardianship, and such parties 
may also assign their inventiona or patents by complying not only with the 
provlsiona of the United States statutes, but also with the laws of their 
puilcular states, covering such transfers by persons of that status In respect 
to other personal property 


Of General Interest 


Of Interest to Farmers 


ANUAXi HofpiB— Psrtioularly intended 
f« preventing a now from klckint while 
being mUked Pateat 1480443 K. Herman 
Falrfipld, Iowa. 

Dbatt Evbnb»— A dapted for attaqhmeat 
to a grUlB harvester, or other farm Itnrie- 
meut Patsnt 1480204 a T Honeen, Big 
•Sandy, Koatana* 

GPA»R M QABVEsm — PArticalarly 
adkptsd lor hamstSng oata la s flaW where 
core waa grown ths preceding aeaaon. Pat- 
wt 1480244. U* £L Cramer, B. No 2, Box 
60, Mtmmkr XU* 

UfitOAlWie thnw »» Oobn— H aving 
manud ^ starlad dbe oom into a pluraUty 
of wWflh may be readily naoved from 
P.taat l48a088* P^M-Rir^ 
badMir^ 4/0 PeqghM fitats H«nk, fitocktoo, 


LUNNKCTOB FOR Lw^SE liEAr BINDEBS — 
That may be attached to a fabric by prewiiuK ; 
the members into engagement Patent 
1478740 L Reiter, 102 Wwtfield St, 
Providence, R. I 

SHtrmtB Attachment vox Doohs — B y 
moans of which a door may be securwl par 
tiaJIy opened Patent 1478312. Lydia M 
O’Marrow, 481 So Dubuque St Iowa City, 
Iowa 

Hand Bao--^\ hlch admits of ready acetss 
for the removal and placing of articles there 
in Patent 1478768 N Wendol. 1330 I>ca 
tur St Brooklyn N Y 

Dbawinq Aptabatcb — W hereby the oper 
ator could derive considerable assistance in 
rejMwiuoing objects Patent 1478081 R. 
P Aoatook, 26 West Center St, Mahanoy 
City, Pa. 

Fish Lcbe — W ith a smooth outer surface 
to prevent entanglement with woods hooks 
being concealwl Patent 1470062 O 
Cranatone, 210 84th St, Newport News Va 

Rkceptagle — I n the form of a hand bag 
or the like with reinforced frame. Patent 
1478680 H Delman, 1606 Madison Ave, 
New York, N Y 

Match Stxikeb — Eepeclnlly adaptable for 
use on the ordinary com oob smoking pipe 
Patent 1478427 W Chalmera, 1024 4th St , 
Snrrainonto, Calif. 

Oomfositb Bbiok and Tile Wall Con 
STBDCTION — W hich provides a continuous 
vertical air passage through the wall Patent 
1479379 W G Demarest 47 W 34th St, 
Now York, N Y 

Dental Flosh Holdeb— W hereby the floss 
may be held under tension Patent 1479304 
W B Browne, Wyoming N T 

TBIPOD—Wlth provision for locking the 
legs against movement on a slippery sur 
face Patent 1479765 E E Whiting, Mil 
lor, Mo 

Table— Having means whereby desired 
lengths may be measured and cut from a roll 
of fabric. Patent 1480168. W S Lambert, 
c/o Lambert Dry Goods Oo, QeDcseo 111 

Lawk BnoNKtEB— By means of whidi the 
water Is spread with a revolving action 
Patent 1480607 Q W OoblentL J R. 
Fnrles, and H P Bond, c/o Fisher itour 
ing Mills Ooh Tacomo, Wash. 

IhHJOATioNAL Ajtuakoij— F o? producing 
obfjecta, geometrical fiiturca, scenes or the like, 
In colors. Patent 14804681 S D Mersbon, 
222 West Milton Ave , Bslrway. N J 

Combined Postal and Advebtuinq Pil- 
XAB — For recdring mail matter, tud which 
may also be iltumlnated to displBy advertis 
ing matter Patent 1480468 G Robertson, 
20T Oairlngtan St, Adalaide, South Aue- 


Oabd Holder roR Typewriteiw — W hHh 
In capable of use with aiiv standard mako of 
typflwriter Patent 1480440 W A Hartl 
man 08 So. Oxford fit Brooklyn N Y 
Sahh-OBAB BATJIN4 K — To prevent th( 
binding and slicking of wimiow sash 
Pnlcut 1480463 L Ltui© Kstaclnn Laqimu, 
Chihuahua, Mexico 

Dbt mash rsED TIopPKB— With agltsting 
means for CRUstug the food to be discharged 

into the food trough. Patent 1480487 M 
Brandt, Toms River, N J 
Lip Stick Hot deb— Adaptwl to project 
the cosmetic when it is desired to use the 
some Patent 1480440 W G Kendall c/o 
H Rlgaud, 76 Barrow St Newark, N T 
Gdn — W hich may be gripped within the 
palm of the 'hand, and carried concealed for 
defence Patent 1480621 J Faller and I 
Lapidus, 1960 06th St Brooklyn, N Y 
Toilet Seat — Arranged to accommodate 
either a aectional wood filling or a compoal 
tion filling Patent 1480616, G f DoWn, 
280 Anoun Ave Pelham Heights N Y 
Flt Paper — Which may be used In cone 
shape upon a table or may be sustiendfHl 
Pateat 1480630 J Grecu, 6042 12tb fit. 
Detroit, Mich 

Poison Dihtbibutob — F or use in diapens 
mg poisons for killing insecta oq rottou or 
potato plants. Patent 1480164 P E 
Outcbfleld, addrem R L Brnckwell Cal 
boun, Ga. 

Animal Tbap — Adapted either for trap- 
ping moles,, rats, weasels or other animals 
Patent 1479863. I 0 Oambee, 8639 44th 
Ave, S W, Seattle, Wash 

Bbiet Baoh — W ith strip elements mm 
forcing the same and a space for Identifica 
tion card* Patent 1481182 M Brooks c/o 
Lefton Mfg Co , 15 W 27th St New York, 
N Y 

GxoMMrr-^Formed from a single piece of 
metaU as a subHtitute for twii-piece grttm 
mots Patent 1481217 R E Maloy 1146 
Lake St., Oak Park lU 

AavEETiaiKo Devtoe — C omprising a pnnel 
cut out to receive a epccimen of the article 
advertised Patent 1481171 M R. Wood 
218 Wminm Rl, Now York, N Y 

Tsbbad Foldeb and Cutter — Which may 
be attached to the center of the spool by 
spring mesne. Pntwnt 1481186 J H 
Bums and J Anderson 12 E 86th St New 
York, N y 
lOE Bcmovino ArPABAfUH — For removing 
blocks of manufacturcil Ice from the cans in 
which they are formed Patent 1480708 J 
C Ward, e/o E K Masterson, 441 Keith 
Bldg, BMomont, Texas. 

Bitle — Adapted for use by opticians, op- 
tometriata and oculists Patent 1480684. 
£. M. Wilhlta, SbelbyvUle, Ind. 


biHuiTd liu>Ar — Whkb may be quickly 
attached to or removed from u line without 
knotting tin aiimr Patent 14H0655 G E 
Bennett, 20^ No Centre St, iVirry Pa. 

UnuHiE IWrir and Lajckin Backinq— 
W hereby the tooth Jh finaly unitml but cap- 
able of ready removal in the event of break 
ugc Patent 1481200 A A Kauffman, 766 
Broadway, Brooklyn, N Y 
AqUARilTM — Having no metal on the Inte- 
rior to injure ihe fish, and which is leak 
prf)of Putmt 1481 4^ W Rossberger. 
1030 Gretiuleaf Avo , Wilmette, III 
Roijku VrANiiuNr — III which the wash 
line may be rolled up and enclosed when 
not in use Pateni 1481407 J Beta, 1114 
8L Germain St , St Cloud, Minn 
Attachment fob Beds, Cuaiba and the 
Like— Which ufforda facilities for raising or 
lowering a irwinginglv snpixirted section 
Patent 1481766. S B StieUe Fort Roi^ 
Oregon 

Basp for Posts — Such as cement fence 
IKMts stock yard posts and poles support 
ing electric wires Patent 1481745 J R. 
C Ruybnl, Capulfn Colo 
Cord Cuttcb — With means for guiding the 
cord to the kidfe and preventing injury to 
the fingers Patent 3481725 O W Moore, 
75 Blanco Place Jamaica N Y 
Check rook Clamp — For holding or fold 
ill), check book in u fintteued condition when 
in use Patent 1480106 U W Cudwortb, 
1114 Lcttvoimorth fit Snu Fraudsco, CoUt 
Knot ttinq Devick—Pof forming knots 
in twine nswl in tying up paekngos and the 
like Pntent 1481754 M fitrOson 206 22d 
Ave , North Minneapolis, Minn 
Bath — So arranged that when out of use 
I it lookn like u chest or piece of furniture* 

' Patent 1481676 K Bermford 10 Karl 
Theodorstrassc, Meran Italy 
St ISO FOB Contai NEBS— For supporting 
container for fruit when it ta being picked, 
tlureby saving one handling of the fruit 
Patent 1481418. A E- Darby, Lakeside, 
Wash 

Coal navino CoMPosmoN — C/onslsting of 
sand, fine cool ashes salt and water to 
make a mortar like mase Pntent 1481466 
O 0 Cooper, c/o Chicago 4 Great Lake Co , 
311 River SL, Chicago lU 

PHOTTMiBAPir AND THE LiKE— Referring to 
i the mounting of n photograph to produce a 
novel appearance Patent 1480198 Joseph 
ine Denkhoff 1326 49th Ave San Frandaoo, 
Calif 

Tbavkiino Ba« — Which proeents a neat, 
smooth finish on the inside adjacent the 
hiDg<>s for opening and eloeing Patent 
1480175 B O Merwin, 540^1 WUliams 
Ave , Portland, On. 

Motion Picture Screen and Method or 
pRonuciNo Same — 'J’he screen being adapt^ 
to reflect pictures with n minimum strain 
on the eye Patent 14H6205 L W HUl, 
2219 Geary St Sun Francisco Calif 
CiuAB LtoHTFR — In which the gas is com 
pletily cut off when notin n»e and is ignited 
by electrical circuit Patent 1482098 9 

Stocking Hersther 111 
(oiin— Thi teeth of which can be readily 
remoicd for rtplaccmtnt or rlennlng Patent 
14K224J 8 Mkhand c/o Hotel Grand, 

Roseburg On gon 

Toe Cbeau Dippeb— Including a bowl, 
having H guide hp and a Hcrapor attaidlod 
Patent 1482094 W H Ripky, Sherman, 
Calif 

SCOUKDOARO FOB Basehai L Qames — Pro- 
vided with a housing for the operator who 
manipuluti a tlic indicator plates Patent 
1481916 L D I/ong Churlestun S C 
Curtain— For scroenfug Inciosod porches 
and the like, the device may bo easily raised 
or lowcrwl PateTit 1482669 S B Zimmer, 
1253 W 37th Place, lx»s Angeles, Oalif 

Belt Fabtenino Hook— Having a plural 
ity of shanks hooks and tangs easily applied 
to belt ends as a fastening Patent 1482282. 
M L Adams, 808 1st Ave So , Seattle, 
Wash. 
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R^xjriNa Tile — W ith notched projoctionB 
fur uuguKliii! the not* hi *4 of mi ndjacunt tiln 
Patent 14822<17 li Selmityler, 2‘JlO Hud 
Boii Avo tAlKLUicrcj h i , N Y 

( UlTllEHl INt 8 (MPoUL ANU '1 lUlireNER — 

Which afTurda tm hum fur 1oc\crinK the lin< to 
l>ertnit thu upplltution or rtiiiuMil of tbo 
Uothofl t^uUnt 14K*J2rt8. C hchoppor, 5^ 
W 1 14th Kt Now York N Y 

< lALvAM/iNti Hack — liy mruim of which 
H plurality of nUoI burn may be aimulta 
uuuuHly liaailletl fur RiilvatiixinR PiiUiit 
14«20fMl. L T turtia, 40 Bloomfaelil H*! , 
Hurlnifcanio C alif 

(XUTiiEHroiJ^ Ho coiiHtructfNl that n line 
nupportod thereby will not alip Put* iit 
1482;i7H, H 'J>ont, 103 TrouUm Avc I ako 
\iew, N J 

(V)IN Maii iNtK ARI) — Which IS providfvl 
with aloU and rctitiniiiK inennH for preoiiir 
iiiK the ooiiiR boliiK diNCUKHKi^l Patnit llXi 
433 W O Hoffiiiiui and H S llnitzi.1^31 
N MaoMtlQld Ave (MiLcmku HI 

Inhicctt Teai — <.' oiiHtructod to coiituiu on 
invoctlclde particularly attracUx* to boll 
weevil and other inset tH Patent 14HJ1H1J A 
Hotfhuner, 307 52iid St HriHiklyn M Y 
CUUB Ck>CK“"Iu whuh all moMHK parts 
are protortetl from mat or c'orroKion by u 
caaiitK of lu a\y Ereaw Putt nt 11H3(X)1 
A Kurre, *i83 6tb Avt , Brooklyn N Y 

BRltXlR FOB BiLllAKll AND PoOL TaIU FS 

Which may be imHitiuiicil at any miKle with 
reepoci to the cue hall irrt«iiecti\< of oUier 
bftUs on the table Patent 14H2WCi W W 
Banlu, 28 Mcnou Ave Bryn Mawr Pa 
PgtOGEES OF MANUKAOrPHlNO INP LAT 
INO BirtTMlNOUa HUFET PAVtMfNr ANh 
Matcrialh TntBtroB — LnuhliUK tin pave 
mcDt to be laid cold and rolh^l to inHiirc 
adhesion Patent 14Hl!fMW) F C Alstlurf 
Box 417, So Norwalk Ponn 
Outfit fob Phouucino Drinks- For 
beveraKO, inotluine or other purposeii Patent 

1483015 n SchiittckciilKrKp Box 101. 

Stroudaburf, Ph 

Dress SfTARAToB — Adapttal to be sui- 
pended from a pole or other suptiort bt twotn 
RurmentH Patent 14H30(rW P M Frank 
c/o Nathan H Tac*ubm>n A < o , 3(1 L 3lMt 
St , New York N Y 

rHANCE PUHSf ANO Bill FoLti— WhtcJi 
will add but Hllghtly in bulk to tiu usual 
form of bill fold Patent 148.My30 h Sper 
IliiK, t/o Sperling (.o, ISWl Broadway, New 
York. N Y 

DETCTAL ARTICUT AB OR RELATOK—lIaving 
movable Jaws which larmlt of adjuntmeiit 
Patent 1482003 3 itomcr c/** Homer Ho 

later Co , 384 Atlantic Ave Boaton Mast. 

Pack or Oawk rABOS— On th' corners of 
which appear numbera from 1 to 100 making 
poaaible the playing of fifty mathematical 
gninea F’atcnt 1484104 U 11 Hiffert, J4(>5 
\\ Lehigh Avc Phdadolphia Pn 
TooTnnBUHii — IMuch will albtw water to 
enter through tltc handle t<) the briatb^ 
fluahiag the teeth at the tinit thcr ant 
bniBhed Patent 1470275 H Bt d 551 
CYidar St San Franciset), (^alif 


Hardware and TooU 


Lmansihie HriMFB — In which the ail 
Jiiatable bladca muy he umnl in oimnlngs of 
variouH diameters Patonr 1479079 A 
Kutchera 921 Front St, Biamank N H 
Ntn* liOOK — Of such conatnictiou that the 
nut onnnot bccomt luoaeuwl by vibration or 
shock Patoat H79071 J A Ilnttield 
511 W Hullroud A\e Fort Worth, Texas 
Hinof CoNMrKLTOTioN — (^npnblc of benr- 
ing ertat ntrain >it uHiiig a minimum of 
metal Patinl 1470705 E Flagg 111 
40th St New York N Y 

Bott and Chain Look— 1\ hit h may be 
used NimuItancHmoly or iiidept'iideiitly the 
oi»crAlion c»f both btiiig indcptmltnt l*atcnt 
1179700 M J Ooldstciu, 237 C 171th St, 
Bronx N Y 

PoRrAiiTK Handle— I n the form of tong* 
ndiipitd for lifting boxes nnd thi like Patent 
1479711 C Ilaurbcrg 3238 Flouninv St, 

(^hiengo 111 

I*ocK“ When in tJie bolt cannot be re 
tracted exetpt bv the uctiintlon of proiwr 
meana The inventor has been gruntcMl two 
patents of a similar nature PntenU 1470 
743 ami 1470744 A Salata, 207 K, 15th 
St New 1 ork N T 
C*ainitificn Saw Tointkr awo Gaab— 
ProHdftd with accurate meana for vertically 
adjusting the swaging gage, and Allng gage 
membera. Patent 1481818, O Anderanu, 
Hotel Lalna, 715 7th Ave , Baattlo, Woih. 


Mbtal Fekoi: Port — H aving notchta on 
its otlgoa for attaching the wire retatning 
meinl^ni Putfnt 1479201 P E Evaua, 
GO E 1 Ith St Chicago Heights IIL , 

Drill Hr ad — llhcreby ttx)U auch an cot 
I era may bt introduced into a well casing 
l*tttint 14470872 F K Sackrider \pper> 
sou, Okie 

( ()M POUND Toot- — Which acta as a pencil 
Nharpetur anti Anger nail cleaner Patent 
1470*121 J J Miller, Box G08 Chndron, 
Neb 

Dfniai Snoui DrR'CUrriNo Inktbument 
- Mbit It prtivitlcs means for shielding the 
gum and neiglilntring teeth from the cutting 
itiul I*ati-ut 1480780 J A L#euty 44 No 
Ist Aui, Phtipulx Ariaoua 

Sharikner fob Hakety RAyoB Bidder— 
Which will ojiernte on blades of prat tically 
ail the Htaiidard types now in iiw* Patent 
14822G5 J M ScliilU 1908 Cades, Dallas, 
Texas 

Iakk — O f thu inorllac type having a idid 
ing bolt and gear, whereby the operating 
nit mbt 1*8 am Inii rlockcd Patent 1482298. 
B (ireenmon, 853 7th Ave , New York N Y 

Jack — Which will rulae uti objut from 
tIoHc to tbo ground, and will provide for 
inatuntunouuH rcloasu Patent 1481822 W 
Mengel, c/o Ark Bunk & Tniat Bhlg , Now 
[Rtrt Arkaiiaas 

1j(K K- lu whicli rotation of tlu latch la 
preventetl when lit sired Patent 1482974 E. 
I>acl« 20(16 7th Ave New York N Y 

AIPLIANCE FOR (lAlUPH OH CRAMPM AND 

THK Like — W hich will effectually force to 
gLtht r boards t»r pieces of timbur during tho 
protfHs of uulliug Patent 1482089 L F 
Tiering 100 Cameron St Lauiictsttui Taa 
mania 


Heating and Lighting 

KAniATOu Buackft — F or Husiiending a 
radiator from the side wuU of a room and 
eliminate supi>orting feet Patent 1480456, 
F J Mallcii, 2328 Hnlvanuty Av« Bronx, 
N T 

Drier — Which will tnublc the analyat to 
tletermiiie the amount of moisture in Itibora 
tory testa. Patent 1482274 O L Spencer 
t/o (Yiban Am Sugar C-o , 129 Front St, 
New York, N Y 

Metai working Fubnaoe— Pnrticnlnrly 
iiitendotl for use in connection with mnnu 
fncture of wrought Iron Patent 1483062 
f) S Pulliam, Room 480 50 (^bun»h St 
New York N Y 


M whine* and Mechanical Device* ' 

(tUABD — F or speed governors on mochln 
cry, which muy b« moved for adjustments 
Patent 1 4780*13 L and E A IIiipp 29 ! 
Now leraoy Ave , Brooklyn N Y j 

( OMDI NATION OlMPHraaoB A IN PI VAOUCM | 
Pump — W hich is convirtibh and liictudes 
novel lubiicating tneuns Patent 1478920 
C M Tuntky 306 W 56th HL Ntw York, 
N y 

SiTKNT Kfy Typewriter ATTAcnwENT — 
Whit h luay be attache*! to any form *»f type 
writer INiteiit 14780(X) L (lirdoso c/o i 
Luzanl Frurus, Cic , 120 B way, New York,; 
N Y I 

Drag Saw — T he accUlental movement of 
which is prevented while thu device ia in 
uttion PuOut 1478573 R, II McDonald, 
Helo, Oregon 

Attaciimfnt fob Hrmstitohinq MA 
tuiNFJi * Which may be used for forming 
piiNit e^Igea I^atent 1478370 F nnd H 
Burgert. 51 W 20th St,, New Ytirk, N Y 

Oil Well Eqvhment— F or preventing 
sand in the (dl from lodging h< tween the 
plunger and the working barrel Patent 
1479208 R, 1> Thoinpsop and J Pourod, 
1241 E Otb St, Okmulgee OUo 

Garment Micahtrino Devi<;f — W^ hereby 
a skirt may be arranged to hang at a desired 
Itvel PiUciJt 1479119 J Vnma, c/o Qeo. 

I fi Efautis, Route 2 Hinsdale III 
, YIountino fob Sewino Machine Heads 
— That may be eamly moved from place to 
place for sewing ffllod bogs Patent 148(>- 
467 J F Martin 06 Exchange St , Paw 
tucitd; B I 

SAFtcTT Control Device— F or the cable 
drum of a holster which will automatically 
bring the drum to a stop Patent 1480170 
H H Logan, 1766 Wlnncmao Ave.. Chi 
rago, TIL 

Save aw-— F or separating the pnlp fiber* 
from the waste water from paper-making 
machine* Patent 1480600 0 W Brown, 

c/o W E Roaobuiih, c/o Inland Empire 
Paper Do , MOwood. Woah. 


MaOUINE IUR OUTTINQ OfT Awn Thskaiv 
INO Pipes — Which may be operated by 
powtr or by band. Patent 1481191 T V 
Llliott and C Sefauefar, New Brunswick, 
N J 

PouHuiNQ Device — By which metal 
pluluN may be cleaned and pollsbetl by a 
single niui Iiinc Patent 1481242 J J 
Mueller Jr e/o Superior MetuI Co, Bcthle 
hem, Pa 

I^LAHfic Moulding Machine — For form 
Ing hollow builfhng blocks, whereby the Coreas 
side and cud wallt* may b* convunienUy re- 
in.ivcl Patent 1481086 J F CaldweU, 
2722 No Broadway Los Angeles Calif 

Siaudht^rino l>EVicr — With means for 
thrusting II knife with tilting motion into the 
animals body Patent 1480197 H W Cud 
worth 1144 Leavenworth St San Francisco, 
Calif 

Slip — F aiieclally utlnpt(>d for use in oil 
W4.41 uimratlons. Patent 1481878 C? F La* 
Bus, c/o I-u Bus Rotary Valve C^o Mleotra, 
Texas 

CENiRiruoAL Separatok— P roviding a 
machine adaptetl to *>oncentrttte solid matters 
wusiiendetl la liqul*ls PuUnt 1481426 F 
W Mchntire, Hotol Ltah, Salt Lake (Ity 
Utah 

Switch Mounting fob Machines Hat 
INU Individual Morous — More parGciilurly 
for use in connection with knitting muchinea 
and the like Pubut 1481280 J P Bivens 
Gastonia, N C 

Bkauno— I n which friction is retiuend to 
a minimum, with elements whidi may be r« 
newetl when worn Patent 1481705 M (t 
(jimeno, 17 Cottage St, Bayonne, N J 

Belt (^ALcirAToR — With scales for calcu 
lating tlie atretch of known lengths Patent 
148t7(ri (« H Fickert, 611 Bloomfidd SC, 
Hoboken, N J 

Pitman Oilfb — I ntended to prevent *>ver 
heating in the pUmuii of a mowing maihine 
Patent 1481018 T F Lowe, Dconoioowoe, 

WIs 

DlapLAV Device — Comprising mechanisin 
for rotating and displaying <‘ontluuouM vari 
ous articles I'atont 1481^2 F Wi-Tcn, 
196 Palisade Ave , Jersey City, N J 

ADJtsTABLF Cuirrt Spring fob TtPfr 
srrriNG MAtniNm- Which may be easily 
HssoiinUHl with all standard forms of type 
setting nia* bines Patent 1483017 R 
Stiiclds, 500 (Yuiey Island Ave, Brooklyn 
N Y 

Haokting MACtiiNR — Wherein fiber may 
be sccuriHl (rrun the pu1mett*> boots, jackets 
leaves, and stems by one operation Patiiit 
1483034 L U W^ootton c/o Baldwin & 
Voltcr, Law Exchange Bldg Jacksonville 
Fltt 

LMIPPEB FOB PaiNriNO PRERHEW By 

means of which each finger Is given a resi! 
lent gripping at tUm indt pindontly Pati»nt 
14^3057 A W Warsen 31 Ashford 8t 

Hartford, Onu 

PROJKOTINO Ma( mini — Which is readily 
portable and especially adapted for use In 
connection with illustrated li'cturcju Patent 
148,3025 (3 M Tucker, Jr Box 747 A I 

bany N Y 


Prime Mover* and Their Acce*aories 


CooLiNo Means for INifrnal Combus 
T iON Engines— Providing means whereby 
idr may be clr<.ulut(*d through a housing 
poflidoned shout thp engine Patent 1479 
412 H N Harper Kidd Bldg Riisfon, La 

Cam foiloweb Guidf— To prevent a cam 
follower from pumping oil through the 
guide Puttnt 1479736 V W Pago c/o 
Victor Page Motor CJo Melrose Ave Siam 
ford, Conn 

I ARBURKTOR — With means for automatl 
cally scnvuiging the engine tyliuders at any 
desired time Patent 1480478 G H 
Taber, 2719 Vi Baldwin St, Lo« Angele* 
Calif. 

Rdtabt Gab Engine— I n which the 
power developed ts imparted without the 
necessity of the usual crank shaft Pattnt 
1481220 £ R. Nichols, 6510 BUckatone 

Avo, Chicago HL 

Furl Miner — B y moans of which it will 
be possible to obtain a more perfect com- 
bustion Patent 1481118 R. U Boimett, 
410 B. 143rd 8t. Bronx, New York. 

Tncnt— Which may be readily iVtiliad to 
a Ford engine, without altering the oosstrufr- 
don of tiie same Patent TiftMO* W« A. 
Ashler, 616 1st Bt, Liverpool H. T. i 


^ Emilwaya and *the4r Accawmrica 

Bnirruru iVppARATua— Having mean* for 
lifting a car clear of the tracks and carry 
ing It to An unloading platform, without 
Interfering with traffic Patent 1479767 J 
J Wolf. 230 MiMdianlc St, Boonton, N J 

SuDiNo Door Support — ^A dapted for use 
ill ctmiicction «ith freight car*, and the Uki 
Patent 1480641 F Tatsloff. c/o Konno 
mm A Kotiiiotiun, 174 Broadway, New York 
N Y 

FR>JtmT t AR Doob — P articularly adapted 
fur use In lootllng or unloading grain or 
any loose bulk commodity Patent 1482307 
K R, Kuskineu i /o Finnish Book 0 , 4308 
8th Ave Brooklyn N Y 


Pertaining to Recreation 

Toy Machine Gun — Which hi simple in 
construction and durable in use. Patent 
1480499 A It Bro«n c/o E. W Brown 
426 So 4th Bt, Louisville, Ky 
Tot Electros ntAM Enoinr — In which 
the ateum is gcuiratod by means of an dec- 
tricnlly heated unit Patent 1480445 S. D 
and W E Uorlncher TunkUannock, Pa, 
Toy — CompriaiiiK a propelling boll loosely 
fitting within H cylindrical body, which may 
be drawn over the fltior Patent 1481227 
r Hlddcrbof , Ti mes Building 42nd St, 
New York N Y 

Toy HEUcop'riiS — ^This inventor has been 
gratiteil two patents of a similar nature, in 
which the propeller action of the toy is bv 
meons of a twisted rubber band Patent** 
1481826, 1481827 L W Brown, 106 F. 
Clinton St, Clinton, Missouri 


Pertaining to Vehicles 


PtBTON Ring Uoldkb — htepedally adapted 
for use when Imforting pistons into cylinders 
I *atpn t 1478724 C Ba rch uo. Room 6 
Lowcnbiirg Bldg Nntrbes, Mis*. 

Shock Ahhorbeb — Formed by a coil sprint, 
clamped between the cantilever and semi 
tlllptic springs Patent 1477959 R, L> 
Hughes c/o Red Giant Tool Co,. Box 114, 
Lynchburg, Va 

r>iBr4?TiON Indicator — W ith means for 
actuating the same from the steering post 
Patent 1478916 E L Robinson, 315 S 
ITowitt St Loh Angeles, Oal 

A CTOM OBILE PEllaooPB— Which onablcK 
the operator to obtain a vision of objects in 
front or behind Patent 1478600 L 
Hallengren c/o J R, Leppo Atty , Bank of 
Italy Bldg, Santa Rosa Gal 

Wheei for Automobilem — Of the de 
mountable typ* which may be easily as 
Hcmbletl Patient 147K437 S Kaplan and 
U M Howell Monroe La 

Lubricating Sybtkm — t>>mprislng meunu 
for supplying lubricant to bearings, and Hkc 
parts Patent 1478518 P H Gaskins 
1207 Graham Bldg, Jacksonville Fla 

Dkmountablk Yttauhiient nwB Tbact- 
oKB— Whereby heavy arttdee may be trans 
ported in the aume manner as by a truck. 
Patent 1479422. J F Bailey, 819 MapU 
St, (jolumbia S O 

Side Frame Brace and Radiator Shell 
— Particularly adapted to a chasshi structure 
Id which the motor is of the air-cooled type 
Patent 1479734 V W Pago c/o Victor 
Page Motor Co , Melrose Ave., Stamford, 
Conn 

B\hauht Muffi^er PUR Motor Cars— 
With means for reducing the bjick pressure 
upon exhaust gases passing therethrough 
Patent 1470714 F J Herdle, 1847 W 
Huron St, Cblrago 111 

Vfhiolka — W ith shock absorbing means 
lu the form of cylinders and coiled springs 
Patent 1480270 W B MncLaeUan. 3246 
2nd Ave , So Minneapolis Miim. 

Curtain Swing — Providing a hanging 
arm whereby the enrtain can be swung to 
leave an open doorway Patent 1485493, J 
Benson, Box 43. Station *^A^ MarshaU 
ton low*. 


Derigna 

Dksiqn fob a Tna Patent 

68264 Q Hottisr, Box 411. Tocson, Aria 
Design worn A BATRrwfl Bon Cask. Pat- 
ent 68496. J Scfaaobt. M JO. t21st St, 
New York, N Y 

JlcauN IgA A OiTANDAnn. Fstoot 68577, 
A MlU*r, tyo Radient tdiditlng nature O^r 
88 BlMM&r Sc. Toric, N T 
tMi«H Pok A Tng T W A P ■■■ P atsDt 68fi7». 
U & Naaartr. m iSmtead Am. 

FUki. N Y. 
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Watch the radio columiu 
0/ your newipaper for the 
big contention broadcast 
echedules 



Cheer with the Galleries 

When the Delegates JMarch In f 


Radiola Super- Heterodyne 

li th« irruc lUdioU for the bl^ events 
of tummer broadcasting Listen in 
at your oAce to the conventions and 
the ball games Take it cveiywhere 
U Deeds NO ANTENNA— no ground 
—no connections of any kina Has 
a handle to lift it by Tunes in with 
Just two knobs that you turn to 
marked spou on the dials Tunes 
out powerful near stations to get the 
far ones A wonderful new achieve 
meat in the perfection of its tone— 
its sensitivity — and its supreme 
selectivity ' 

Complete with she Rodiotrons UV 199 
kadiola Loudspeaktr everything 



and 

txcept batUrieM 

e « 


5286 


No “influence” needed this 
year for a gallery seat at the 
big political conventions! 
Get It all with a Radiola 
Super-Heterodyne. 

When the delegates march in 
— their banners streaming; 
when the bands play and the 
galleries cheer— be there with 
the “Super-Het.” Hear the 
pros and cons as they light 
their way to a “platform” for 
you. Hear the speeches for 


the “favorite sons.” The sud- 
den snllness when the voice 
of a great speaker nngs out. 
The stamp and whistle and 
shrill of competitive cheering. 
Hear the actual nomination 
of a president. 

It used to be all for the dele- 
gates’ wives and the “big” 
folks of politics. Now it’s 
for everybody. Listen in. 
Get It all with the newest 
Radiola. 


fixunudlrotatifittoop eatHyaM€mbUd la g* 
tkem Ml/ looft IM Radiola 


Hcicradm ^ extreme range 

LoepAQ bU 


$12 00 


Operates on Dry Batteries 


a Rodiola Jb/r every purse" 
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Radio Corporaaon of America 

Sole# Ogicet 

Broadway New York 10 So U Salla Si Chicago BL 433 CaUfornia Sc Bmn Ftaadacoi CaL 

Radiola 


TKltc a r many Rcul I a rru ny fyr S rui 
for the f £ bookl t /lar iLsenUs I m all 


RADIO CORPORATION OP AMERICA 
Dept 126 (AJdrcaf fficc nearest y u 
Ccntlcn en Please send me y ur free Radi 
Bo klct 


Name 


Addreu 
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The Road to Home 

Though written faithhdly. (us letters from home seemed 
to have had a way of amving at hts hotel in one aty just 


to have had a way of amving at hts hotel in one aty just 
after he had left for the next — and of never catching up 

Three weeks passed — business confaenccs* long 
loumeymgs on deepers, more conferences — ^with all too 
little news from home. 

Then he turned eastward In his hotel room in Qucago 
he still teemed a long way from that fireside m a New 
York suburb He reached for the telephone— asked for 
his home number 

The bell tinkled cheerfully His wife's voice greeted 
hkn. Its tone and in6ection told him all was right wnh 
die world She hardly needed to say, ''Yes, they are 
well — dancing right here by the telephone Father 

and mother came yesterday Oh, we'll be glad 

to sec you!" 

« ♦ a 

Acrott the breadth of a continent the telephone is ready 
to carry your greetings with all the conviction of the human 
voice Used for soaal or bunneu purposes, "long distance" 
does more than communicate It projects you — thought, 
mood, personality — to the person to vAiom you talL 




American telephone and teleoraph company 

I And Associated Companies 

' BELL SYSTEM 

Onm PMey, Onm 5ys#«m, C/nuiaraai Smrpicm 
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Berg Portable Surfacer and Finisher 

WITH ATTACHMENTS 


For removing fin* 
(orm mark* aod all 
wait and callinl Inc 
qualltiot on bultalnta 
bridge* ttadlum* 
etc 

For lurfacing Concrete 
Product* and Blpcka 

For Fouodrlet 

For Railroad* in ro* 
H oving nut and paint 
on Iron and iteel itael 
nod tank can and 
bridge*. 



WObanDaw-Tai 


For cleantiig coo 
Crete Mone and 
brick buildloga 

For removing core 
•and sod fin* from 
iron bra** and alumi 
anm cattiogt 

For removing bama- 
cUa from ahip 
bottonoi 

For Oil Companlea to 
temoving rust feom 
Moragaunkt Uak 
csra, etc , etc 


THE CONCRETE SURFACING MACHINERY Ca 
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The Scientific American Digest 

A review of the techmeal and trade press^ cormstmg of ohstracts 
from leading articles announang the newest deceit^ 
merits in industry and engineering 

Exact references to the sources fron which these abstracts and quotattoru are made fdUon 
each abstracu the numerals ref erring rtspectivrdy to the volumef number, and pages occupied 
by the cngtnal artide in order that those who msh far further data may refer to th 
ortpiHots Other diffests appear ehewhere m iMHC 


Electrical I soon for the fungi to get to work Tb 

AU atmOm iwttOm U Spt tO bO OOQStailtty wet, hut tOi 

Tt ^ the fungL Bat there ia gmiernn) 

It hM beeowe . I»lttt between thm two port, rt^whld 

motion picturee have n utUitarian value to ^ 

onglneem ne t«!hnieal key far unlocking 

many doom to Increaead oMdency ui in *“”«*.*» *»“• «>rty work. ^ 

veatigaHo. and operation One of the moet SSKT. lI“L 

naJi application, of .aoh picture, i. to toSTiSn.’^ to tM. 

rerord nmnltnoeoudy tbo re^mg. of many ^ iMviSrtto wna^J^ dSJSfC 

IndicatlDg meters. In maohlna or plant 

teata requiring the accurate and mmultan 

poua Icings of many Inatminenta mudi iPf ^ fWStrjito 

lllBeuIt, iSr bJen »i!.ri«>ew] l»e.nw> of 
the Umitatlon of time the number of road 

in*, reouired and A. ln.ccur.ey of reading. “JS. TnJ^ proSl*» 

?ie o^ ^ ^ been mwd In Sweden during the pari; four 

poee the dicia to the enmera and to obtain „„^hm™?fhr ^ 2^ 

ieontlnuou. mid accurate wrie. of record. ““ 

which cut be read and Intcrpruted at any ^ ?^wh . 

later time In a leieurely manner In power SS!“ ' !?,? ■“* T- *P/> 

•tatlona reaearoh and toat laboratoriea and tn 

induatrial plant, thle new tool for teeter, i. fv **** ‘“If'*®' ^ 

cure of a welcome and o IttUe atudy .how. »”'• *"“,**1 «*“" 

a multitu le of other ei glneerlng application. JS*'*'**. 

cl a dmllar character where It can ad ^"{* ““ ^^^J®®?.*"" 
luntaecouidv bv emnlovnl “•*“ *“ The method baa been 

tantageou^by ™W<*ye‘> vary eucceaeAil In Sweden Norwap, Den 

Power Tranamtsalon WttbMt Wirem^ mark and Flnland.-.-«<«o(rMa( Worl* 88 8 
Commenting on ihr iliubjMt of the high po 3 pp lU 
ttutiala brought about in trunamiMiiion line* 

by lightning iiaehiirgrB k F F Creighton A Tele|^e System f©r Europe Is a 
of the Cenernl bleitrlc Company makea a projoct that is now rocelvinf cond&rable 
letour ovtr wbut ho updogitically char nttention No doubt tb© fihiropaana ar« in 
artorwpM ua dangeroo* ground— the fnadnat Bpired by th© ©xoeltont Bell telephone sya 
iug irobkm of p« wor trunamiawon without tem which cmera the Unitad Statea with 
wirta The propowtion cot taina aome at g ,di thoroughnesa that one aulwenber cm 
cnicUvr fignrns For p*«n ph the distance roach any other aubwirlboT no matter what 
ip t univcraol couluctancc all nroniid tho the dlatanee may be While admitting thn 
26 000 mllo drcumferrn«®e of the earth la dcalrabdity of esUbliabing a network of 
^ mJlea, while it i* 8 000 mile* from anderground cablet for international tale 
San Kranomro to New York Tbe oultr phone eerviceet It ha. been decided for the 
oonduiOtg entriopc of the earth might be preeent, to regard 1000 miloi ai tho limltlju 
M aith elt^ri^ eneigy at any number dietance for Uuea cunaiedng of eabloa only 
of point, where* hnp hydraulic i»wer 1. ppj to employ aerial Uuea in caoea where 
tapped anywhere *„,ter di.tencee are Involved Bopeaten 
In rivUteadon where It e.ii be utlll^ Im of the vacuum tube type wiU be noad on 
mediately ttare aoehee forward lb. great b„t], g,ri,i j|„„ ,„a on eablen, and epodal 
advantage of ueiug In New York and (hi conalderation la to be given by the varion. 
^ the wairte power pouring over Victoria .dimnUtradon. repreaented at th. coafar 
Folia Afnea Attraodve the thought, alM ggoe to the regiilationa reualtwl to protect 
to eavo rolllloD. of ton. each year of tte long,di.tanco tolophono Hnee fiom dlitnrb- 

. Ilinited .apply of tho w.rt^ cool Why u>c$ by eliwtrio powor tranamlarion aynanu 

5®^ K**'.® ‘''®®'?.*'‘ r?!!? ' e “ £®" nPPolBtmtnt of a pormanont domoUttee 

connection betwwn the repKMDtlng all Baropean oountrica. tor tbi 

i pheric high eouductlon and diNiet IjlAtnliig p„,po., of malntalntiMt condnuoo. ooopern 
etrokn ,<■ double barreled-the Hon and tbo aatabUabment of a eman^ 

met barrel le to bolt an .«courag,«.nt in B„non, gecreteriat to act OB behalf of toe 
tbo etudy of l^tning pbenomna la ito moat commlttoe and to faeWtato too egchanfo of 
Inter .ting pbaee the highly conducting tcchnUml informatton, aM other Um In 
etremu toe eecood I. to point out how rmommendatloo. of tho otmferenca. 
little we know of it ^ho know* but thst 

^ a atudy of the lightning bolt which travel* Pleso — B3Sctridty of BocMlo Salt 
mile* through an insulating atmoephere may CngUUr-^mo time awo WO carriodln 
not reveal n method of rtaefaing the oou our colomna on account of the eo-oaJled 
auction of the upper atmoephere? Stranger tpeaking ©rystals, which ore notfalng mort 
thing* have taken place in rcMarch Aa than tocheUe salt oryatols tbat&pUj 
practicnl mattcra stand now A B Hand strong microphonic charocteHstlcs. ef 
rick* has reached two million volts In de- feet vortos with the treatment of the erystol 
oign* of power traDuformer* How many utd Is very marked when the errstsl 1* 
more million will be necoMary to reach from dried In oloohoA and haked EW this mr- 
a superFiifel Tower on a raoon^ top po*e the er>*tal to dried to 90 per oent 
through a captive balloon to a htob eon gieobol for 24 boors and la 100 per osat 
du^rig Iwr’ Inddenmlly an oeeilla^ at alcohol tor about tour homo, aad then biS^ 
a half million volta will send oat Inmlnons 40 dsif^ O. tor sever^ days A twtot 
conducting streamer* longer thou ones arm, tng eoupl* about tbe priadpol axis endte^ 
winch waves around In the sir and ends not the gnatrst eleotrlftoatimi. A mstal oa a 
la a conductor but ap^rwUy to J^le phon^nphic wSrd wIB gsa^S^ml 
dothlngncM It to •tartStngly suggestlTe— volts, with lumdent power to « 

Eloctriral World lorgs aamls^ of t«k|llKni4 rsec twto- A* 

Swedtoh Method of ImpregnatlBjiTs^ many gi m teaMvers, osdh of iSjOw ehm* 
graph Foies— Tho spawn of Mm fungfl ImpedsaOA hM beea operated ftom one 
which produce dry rot la wood require for erystat ;By mme at a Vaestito kqhe am 
their growth a soltaMe degree of mototar# wfipn food trsqsmtoslrtn aiay 

sad aeons to the oxygen ^ the oU* be obtotoea' by uitot goth orpdA at both 

moximam devetopment tiM ploee at 18 ©ads of a long os the Sole transmlttUg sgd 
per coat of mototure to (ha moodt too the- reoslvtoa apparstos It to raaiofqd pkaft a 
growth deersaass at both a Ivww aad g ItodiipsaleeS Imsed thsM 
higher pttMtate. Uto top of a p^ asat^ to sOm to aftMT or ttto 
often get as wot is ^1^ hut li iHes too>{l^ JfSrfdsg d(oOtoto T Vsa s spl io g s, 
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SAVE MONEY 
SAVE BATTERIES 

With a Real Motor Generator Set 

CHAROBR. 

With an Ohio Ghvalna Motor 

Qvoorator, foa caa k««p jrour redto b«t 
t«rlct, or ^c«ll •utofflohilc batttry, up to 
blabon •fioleocy with tlight expeoM Gao 
not nhnifn in wroof dtrecdoa Will brin| 
bnok OT«r<-(Hacb«rg^ or mott badlp nil 
pbatod battOriM Oporaies qulcfclj^ and 
chfTiaa la oao-third onial dma 

SiMctfkatioiM 

RtdnlarW datianad for Radio bat 
tafiat, 6^10 'VolUp 3-20 amparat 
Wa alto make double volute motor 
geaeraton to eharga battcriw at 6-10 
voitt, 0-A amparait and *‘B" batieriet at 
60*100 volta, 0 ^ amperei 
PoU^automaUci nmdi no watching while 
chargl^ 

fimi bearing Ohio Motor and Ccoerator 
will run quietly and tmoothljr thouMods oil 
boon without further oiling 
Equipped with ammeter and rfaeoatat to 
eoUtrol charging rate Long leads permit 
ptuggiog la pra^calty an^here 

Made of beat material, well bnUhed. 
mounted on aubttantlal batCp weight 60 Ibt 
Regularly equipped with 110 v , 60 cycle 
Av G. Motort 6- 10 volt Generator 

Sgthfartiee GeanuUMd or Monty Btck 

Equipped for other service if desired 
piioM bn application Try the Ohio Motor 
Generator tmarger for 30 days If it doe* 
not prave sadstactory In every way, full 
purohaae price will be refunded 

Writm for fmB parHcoUm 

THE OHIO ELECTRIC & 
CONTROLLER COMPANY 

0010 t iaur l ae Ave. Cfowlaod, Ohio 
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General 

The Demand for Tacka has passed 

through periods of wide fluctuation due to 
cbauites in atyJe and to new inveationa ami j 
new customs. Borne 30 yean ago carpets ! 
were used extensively and the demand for 
tacka wuB heavy The iDcreaatug use of! 
rugs in place of carpets, however, caused 
a faUiug off In the tack iudnstry But rapid i 
progress Id the production of automoblieM 
aoon d©\ eloped a new field for tacks. Varia 
dons ill furniture design constantly are 
causing fluctuations lu tack demand The 
■hne industry aim ays has been one of the 
chief nutlets for tacks, but even here chaugin 
in destgu cause a variation 1 q the number 
of tacka used The rubber heel industry has 
shortened the average length of heel tacks 
by nearly CSO per cent Oenerui household 
demand for tuelu haa remaincfy fairly con 
Slant throughout the last 10 or Ih years 
and this accounts foy a surprisingly large 
proportion of the country’s production Tht 
country s tack supply is turned out by a 
relatively few manufacturera, about 80 
plants, and tbe machines ahJcb are used are 
made by not more than three or four com 
panics — /ron Tradct 74 13, 5 pp , UL 

Fuel Beonomtsers aro designed on the 

principle of admitting pre heated air over 
the top of the fire Usually these consist 
(tf some sort of a coll or box to be attached 
to the door of tbe furnace, on the iuaide 
The air that enters them is heated by the 
fire before it issues through a number of 
small openings Cuncerning devdees of this 
sort tbe Bureau of Mines statea that when 
coal is put on a hot fuel bed, and there is 
a rapid evolution of volatile matter, supple 
nientary air is neetled, mid It might bo even 
desirable to keep the firing door open for 
a few moments to supply this air It ia 
/x>nceivablo that such supplementary air 
might be more advantageously adndttcil 
nearer the surface of the fuel bed in finer 
streams and pro heated In most firing 
however, this condition lasts for a relatively 
short time during the whole 24 hours and 
tha Bureau believes tliut in most cases the 
effldeucy would bo reduced by too much 
supplementary air rather than by too little 
If there were any lack of supplementary air 
It would bo shonn hv the presence of carbon 
monoxide in the flue gases Technical paper 
No 303 shows that in bsts made by the 
Bureau the amount of carbon monoxide Is 
extremely small or none at all The heat 
carrlcKl awav by dry flue gases is an up 
preciuble amount so that if we add to these 
dry gusts they can be expw tmi to carry away 
considerably more heat The Bureau states 
that It c&uiiot udvocuti Athene devices, at 
least where appUtni to small houHehold heat 
ing plants 

Carbon Monoxide Fatalitiea from Nat- 
ural Gob Heatera ia the aubject of an 
analytical study made by the Bureau of 
Mines and detailed iu Btrlal 2372 The 
Bureau has not found any caoo where fatal! 
dea have resulted from uotural gas heaters 
in Vkhlch the heaters were connectwl to a 
fiue or set In a fireplace from which the 
products of combustion could he carrlni off 
through the chimney to the outside It was 
found that the rooms were, with one ex 
oeption, tightly ejonod, and in many cases 
the erucka sealed up with weather stripping 
It seems that even if a heater liberates car 
bou monoxide, fatalities arc not likely to 
occur If the beater is connected Co a fiut 
and one or more doors and windows are 
partly open This precaution Is especially 
necessary if a heater is allowed to bum In 
a room in which people sleep In fact, no 
one should sleep in a dosed room In which 
any natural gos baator is burning Iu some 
cases the rooms were of large sloe having 
more than 1700 cubic feet capacity The 
fact that a room ia of largo capacity doos 
not ensure that nil natural gus heaters can 
be safely nsed In such rooms, nnlcsa the 
heater Is properly vented to a flue The 
mniu glaring cause of liberation of carbon 
monoxide is due to excestilve gas flows aris 
log from too large gas orifices. Adjustable 
orifices are dangerous unless limited to such 
a also that excessive gas flows can pot be 
obtained even at the maximum gas pressure 
avallabla In the locality wbera used 

Aatomotive 

The A«tomodT« Fuel rrableau^Beoent 
advances In tbe design of gdaoHne engines 
have had feel economy as the goal It is 
quite possible that the engine of tomorrow 
win doable the mtlea obtainable from a. gal 
iMi of gaabUne. T4ils renh o«n be acoom 



For longer, stronger 

battery service 

A LL dry cells are not alike. Colum- 
x \ bias last longer. Intensely ener- 
getic. Regular jacks-of-all-trades. Do 
everything, from firing engines to in- 
vigorating doorbells and tending fur- 
naces. Strong and quick to pick up 
energy when the circuit is open. Al- 
ways fresh, because they sell so fast. 
Economical too. You’ll buy fewer bat- 
teries if you insist on Columbias. Great 
for radio dry cell tubes. 

Columbia Dry Batteries are sold by 
electrical, hardware, radio and auto ac- 
cessory shops, marine supply dealers, 
implement dealers, garages, general 
stores. Fahnestock Spring Clip Bind- 
ing Posts on Columbia Ignitor at no 
extra cost to you. 

national carbon company. INC 

New York San Franciaco 

GaaadUa National Carbon Co^ Umittd 


yjotory and Ottcea: Toronto Ontario 


for- 


DoorbuUa aiid btisxara 
Ringing burglar almrma 
Pronettng bank vaulu 
CmlUng Pullman porten 
Running toy* 
Talephone axul tolcgraph 
Lighting tents and out 
buildlngi 


Tha ColwmMa Hot 
Shot ccmI com boi 
Ury defier water 


Gas engine Ignition 
Tractor Ignition 
Starting Fords 
Firing blasu 
Motor boat Igaltion 
Heat regulators 
Electric clocks 
Radio “A" 
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— Of dual service 

D INQS ‘^High InUnoity” Magnetic Separator* 
wrve a dual purpoae and henca are doubly 
valuable In over 3000 Industrial plants tn which 
they are installed Not only do they reclaim metal 
from Waste, thus taking proAt from dirt, but they 
protect the crushing and Kclndlng equipment from 
■tray iron that will cause trouble and expense un- 
lees it is expelled. If Stray iron la prevented from 
entering raw materials the Aniahed product will be 
higher in quality and thus And a quicker and more 
proAtable market 

DINQS MAGNETIC SEPARATOR Ca, 
709 Smith Street, Milwaukee 
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And Oiiiidin^^hchmeiylbo 

Hand in hand with development of Sterling Grinding Service for 
usars of Sterling Wheels has been the increased prodactkin and sale of 
Sterling Grinding Machinery 

The Sterling Hne, known for so many years as sbaolutely dependable 
machinery now has the added beneAts which are a result of our Urge 
and stronger organisatlun Supported by our broad grinding service 
policy you may well consider us as your source of supply for grinding 
machinaa as well as for grinding wheels 

The Sterling line Includes bench, floor, awing frame and wet tool eCJr 

grinding machines. All bearings made of the beet babbitt metal, ara 
aetf-oUlng and dust-proof 

The Cleveland Stone Company 

Artificial Abimsiva DhrUien 
ClevelwHl New York Boeten 

Pectery Timn Ohio OfHoe t Cleveland, Ohio 

STERLINB ABRASIVES 

STERLJN^^ImNDINaTiACHINSS 


pllshed by ( 1 ) Increasing th« oompreasfon of 
the fuel charge and (2) by locreaiing the 
average percentage operadng load on the 
engine Although Increased compnadun 
onlinarily prwliiccii fuel knock/’ the enc- 
resaful Uetelopment of “anti knock” sub 
atniiocs within the past ftw years makes 
potmiblo the use of vpry bifth compremlons 
without incurring any ill effects. The per 
cenCaga operating load may be increased 
simply by the introductlnn of more forward 
Npe^s of high Ktar ratio actuatefl by suit 
oble automatic gear selectors. In this latter 
practice I*>ump« has been somewhat ahead 
of us for u number of years In brief, then, 
it is entirely within nusuu to predict that 
bv lftn4 wo shall have exhaimted one>half of 
the petr^deum available from wells Onr 
importations of oU will be of great magiil 
ttide A new and imiiortant industry, that 
of winning uU from shale rock, will be on 
a Arm commercial basis. Automobiles, al 
tbuiiKb more than double in number will be 
much more economical of fuel and as a re 
suit, the cost of Operation per mile is not 
Uk(-iy tu be any greater than at present.— 
yVek hng iVcics, 6 t, 2 pp 

Automobiliam in the United Ststea is 

the title of a revealing article iu The Autv 
mr (see No 1481) Hero w« get a look 
at ourselves as an tlnglishmau sees us 
Hutoinotively, as It were and the great ma 
jority of aspects of American motoring (»oem 
to have pKnsed him Referring to New 
York, after praising the ‘eUan smooth run 
ning taxis ’ he says tratfle ci^ngestion is 
so se\«ri that In ibt busy parts nf tbi citv 
during tbt daytime it takes longir to go 
anywhere by taxi than on foot Tht truffle 
problem is serious hut has been tm klc<l in 
ail admirublu manner Pructicully uu 

walkirs eross from sbb tn aide of tbi stroots 
Streets in N< w York an<l other large cities 
are gLiiLrally \ery well kept On the other 
hand then is liable tu be very rough going 
due to rt pail's raised tramlines and bad 
pot holt-s There is UTidoiibteiUy a better 
average surface than in English town stneU 
except for certain bud bits which arc ho 
bad that the springing on not a few liritlsh 
cars wrould bf hnni put to it to withstand 
them All iiiiiin roads in the East and 
Middle W«st are uniformly gtasl By ruuds 
are gi in rally bad The marking of roads 
is will carritHl out as rigurds signposts. 
Herxice stationa are generollv neat and tniy 
Most \muiicun curs are black, and seen 
gem rally us u procession tbiy give the im 
prtssiiU) of many hcHrses iu a row The 
avurugt American < ar is powerful quiet and 
Hweit rnniiiiig The better <Ua« cars com 
pan will with British tars as rt^irds dura 
bllitv 1 be woother conditions are such that 
u uir dots not keep its looks uh lung as in 
rnglaiid The buying of cars on tht In 
Htaliiiiojit plan is verv common, and there 
iiri many bnnks whiih deal solely with such 
busliuss Hero art a few brickbats, perhaps 
desirved ones but tiAuiy bouquets. 

Mudguard Efficiency, — By far the loud- 
est gruiiiblu whkb om hears about mud 
gtiiinlH confwniB the cMlge of tho wing round 
which mud rreepH in considerable quantities 
Hubsoqui. fitly to fly off and cover the sides of 
the body, or even the rear passengers It is 
ciirioua to And many of even the very large 
and (xpoiisive cars with singularly laofflcient 
roiidgiiords, and the jioint is that a very 
good guard can bo made by turliug tho odgo 
of the mitnl over to form a trongh which 
condneta tho mud downwards beneath the 
running board There are four possibly 
five, British manufacturers who have adopted 
this device, and iiiclUcntally, one of thorn 
iioea the an me type of mudguard for tho 
least expensive ohossls produced Not only 
does this gnttvr prevent mud creeping round 
the guard, but it also stops the edge of the 
metal from spUcting — Autoeur (see No 
1482 ) 

A New Airplane Lannehinp and Land- 
ing Device. — The chief advantage of 
commercial aviation is lU ability to carry 
gooils, or puKfKHigen at a greater speed than 
that afforded by the present methods of 
transportation Howovor much of this ad 
vantage U lost at the preaent time because 
of the time lost at the terminals in getting 
from the landing fleld to the dty At an 
example, a person coming into New York 
nty by the air line would land at one of 
the Aeldi near Garden City Ha would then 
have about a two mile ride In a taxi to tbe 
nearost railroad station and a twenty mile 
Tide by train to the city, ffioi losinf moat 
of the time galaed «n route. An IntOreetliig 
soladon to tl|de problem la offered by a 
Brooklyn, N Y„ manufsotiirer tbe 
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Oil Engines mnan 

Power ConsenratioQ 

'P'CONOMIES in production abocrld be- 
^ gin St th« power plant Bseeemar OU 
BnglnM stop tha leaks in power coets. 

Thors is no Idle time In oU-engin^ 
powsrod plants. You pay only for tba 
powar you um, and that power ia ris e n, 
economical and dapendabfa. 

As for a compartMn batwean otaam (or 
alactric) power and Basaamar power, tb* 
Agurea will point out the aavings that 
should be turtved into added prcAta. Onr 
enginaani wlU be glad to go over your 
raquiramanta with you. 

THE BESSEMER GAS ENGINE Ca 

14 York dtraa l Grove City, Fa* 


BESSEMER 



RACINE DUPLEX SAND SAW 

AsaiW Rn^ entflog buMm dwl will Mve w dM 
•nd iMfand 5eira amythimg -- wocm aen 
fiMtaf, or a#«o/ Emt tn lorale when iron wul H 
Vasradoidea, Ukheariog wba^ iMSe «fOSt 



RACINE TOOL A MACHINE CO 
Dept. B lUeiD*. Wb, U J A 
“STAHDARO THE WORLD OVER* 


Sidney - Built 

Medium Pattern Latliea 


Mado In both 3-Bt«p 
coos lissdBtodi aod 
all geared typo 
pHcoa lower tbi 

I ron expect. Wri 
or doulk. 

The Sidney 
Machtne Tool Co. 
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Milling ttri Drilling Mnehino 
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i]e\ ftldpin^t of « devtoo for loiidfnc and] 
lauDOtof alrplo&M Id reatrictod ar«u 
Briefly, th« device conaliU of a flat, un 
obatraotOd platform made np of wood floor 
ing on a Hgfat atrnctnral ateel frame work. I 
Tld« platform la pivoted tranaveraely In the | 
centw to allow it to be tilted to any dealred 
aagle and la nuniuted on a circular track I 
rindlar to a turntable or turret allowing it { 
to be revolved Into the wind for the launch 
mg or receiving of airplunea. The Hurfuoe of 
the platform la fltted with varlnim r|e\tceH 
for alowlng up the plane The ante of the 
platform U dctemilnwi by the weight uitd 
landing apeed of the pluriui It In to handle 
the aroalleat dimentnomi being about GO feet 
wide and 175 feet long Htruetui'ully the 
device ia aimllar to otlier atttel stmeturet* and 
offers no new eugiueering proMpmi* hdee 
tnrally and mechanioully also It i« merely a { 
new application of old ideaa AH the move 
menu of the platform are made electriroUy I 
and under the control of an operator loenteil | 
in a pilot houae ut one comer of the plat 
form All controU arc In duplicate Tho] 
platform la also oompletelv equippeil with' 
lights for night flying including AchmI lights, 
beacon lights and various idgnnl llghta — | 
AviaiUrtif 16 12, 1 p. 

Braking on Four Whecla conclusively I 
proved Its advantagia from the standpoint | 
of rapid deceleriitiou in tcHta stage^l in 
Washington lust week by the Wunhington | 
Section of the Society of Antomutive fin 
gineerft working in c«»oi>erHtion w itb tin 
Bureau of Standards. Of the fourteen curs 
which particIpatHl in Ihcse teats, ten hud 
four wheel brakes and the rtmuinder two- 
wheel brakM only Tests wen mudi ut 
20 and 80 miles per hour on dry asphalt 
pavlag, and at 25 tn p h on the same sur 
face washed clean ain) still wet In tin 
ifwU on dry pavement, the four wheal brake 1 
cam showed un average deceleration rate of | 
20 9 feet per sec per sec as ugulaHC 111 
per aec per see for two wheel brake cars 
Pn wot pavement the curreuponding Agures | 
were respectively 175 and 8 2 per see per 
gee Expresaed la terms of equivuleiit stop- 
ping distance from an initial speeti of 20 
m p b the average figure foe four wheel 
brake cam on dry pavement was 21 1 feet 
and on wet pavement, 26 8 feet (k)rrespond 
Ing figures for two wheel bnikt cars were 
86 and tWil feet reapectlvoly 

Tha Danceroaa Fallacy that the atmo<i- 
pber« ilk a closed garage is safe us long aa an 
aiitomobilo engine contlnutw to hinction has 
been disproved by a test conducted by en 
gtneers of the Bureau of Mines An ordi i 
nury touring <ar of i>opular make which' 
is oiwratod daily, was placed In a brick t 
garage having a capacity of approximately 
8UOO ruble feet, a dog was placed uixui the 
drivers seat and the engine allowed to con i 
tinne running at an idling spetd which is 
much slower than tho mcrage motorist 
would use for warming up purposes. The ! 
tloors of the garago were cloBe<l uud nftor 
20 mlnutis oiwrution of the engine the dog 
lost cnnHclouHnesa and fell to the floor of tlm 
car An analysis of thn oir ut this time 
diocloaeil the presence of IT per cent of 
carbon monoxide which Ih auflicient to cause 1 
uncoiUH ionsncBH and death in u few min 
utes. TTi« uutomobilo engine was allowed 
to run until It stopped from Inck of air 
which occurred at the end of two hours 
when tho percentage of carbon monoxide 
present in the garage atmosphere was imH . 
rated aa 2 1 per cent, an ulmust install | 
taneoaaly fatal amount The engine func 
tiunod aia timea os long aa the dog retained i 
ooxuiclouAneaa, proving coneJusively that the 1 
continued operation of un automobile engine 1 
In a cloaed garage ia no indication im to the 
ootiditlon of the air and that the engine will I 
Cbntlnua to function long afU^r the operator 
bM loat oonarloiiNnew. This experiment was 
conducted in a gornge aaveral timea as 
Urge aa the average one-car garage and It 
is oafe to oaaume riiat a dangerous oonceii 
tratlon of carbon monoxide would result in 
a one-car garage in lew than half the time 
reoorM in this exporiment In other words, 
the dog would have lost conadoosness In 
about tan minutes after the starting of the 
engine, which would have continued running 
for about one hour The Bureau of Mines 
<MUt attention to the great danger of any 
Ob« SDterlng a dosed garage for the purpose 
of ihattlDf oft a running engine. This fre- 
^cntly happens on ooca^ns when a motor- 
ist starts hla engine and leavas it runnlnt 
white he retnms to the houss for aometbing 
%» has forgottm* It Is unite certain under 
•nrii octtdltloiis that dangerous ooncentiw- 
liatt «i kicbon OMmoxlde^wiUi cooitr in a very 




A Grov^ng Ust of Succestf nl 
Industrial Applications 


The only method whereby you 
can judge the advantages of Tun- 
ken Beatings xn your product, with- 
out a test, IS from the actual experi- 
ence of others Below arc listed 
only a dosen of the scores of success- 
ful Timken applications They are 
selected from widely different fields 
m order to mdicate the breadth of 
Timken engmeenng expencnce. 

Each of these applications was 
worked out m detail with the 


manufacturer Tests of the bear- 
ings were made under actual oper- 
ating conditions In each case, 
Timken Bearings were then 
adopted as standard equipment 
Perhaps your bearing problem 
differs greatly from any of these 
Whether it docs or not, Timken 
industrial engineering co-operation 
IS available to you A note on 
your letterhead will put our entire 
expenence at your command 


The Timken Roller Bearing Company 

CANTON, OHIO 

A Few of the Many Successful Timken Bearing Industrial Applications 

Electric Motort I Beam Trolleya ConveyorB RrduetJOT Oears 

Mine Cari Cranet Machine Tool* Looee Pulleys 

Line Shaft Bcaringa I'lour MUla Elevatori Oil Well Swivela 

TIMKEN 

Tap0r0d 

ROLLER BEARINGS 


® 1034 T R. B. Go. 
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In *Aolent modcra omI mine oper- 
ation O-B mint tofiomotlve* tto 
tupplantins tltt ploddlnff molt 


Good-bye, old mule 



te iMa ft O B looo- 
motlvt wfta plftcftd In 
a IftTM mine In tht 
Balddkwett. Itlsttia 
la Mrvlce ftod hfts 
hauled more then four 
million tone of ooaL 
Tbouundi of O B lo- 
oomotivce are now 
•ervina mlnea and 
iflduttnalplaota. 


A faithful old fellow, the coal 
mine mule; but expensive. He 
was slow, and required much 
attention; and his working 
life was short. 

Today a durable G-E loco- 
motive, with one operator, 
often hauls as much coal as 
three mules, with three driv- 
ers, used to haul. 


GENERAL ELECTRIC 
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ft* A t A Pnftllaliftrt 
ilpan t kle^co 


SOLDER Win INSULATION 

At UmI IMO MOm Mm DMmm* 

It tht ititul reward If you oat aoMer whbout 
laiupolriui the Inaulatloti o4 your 

B jroti are tnilldinl a radlo-frequeocy amptl 
Bar you abould raad our fr«« booldet 


THE VALLEY rORQB CHEMICAL CO 
VaDar Ferfa, Fa. 


The World’s Flexible Motor 


Distant seas and 
distant shores, 
•trance lands and 
customs and peo- 
ple, always reach- 
ing far over the 
horizon you will 
find DuBne 
Motors. 

The motor of yes- 
terday. today and 
tomorrow 



SH.F-4 Crete 


DUBRIE MARINE 

5627 McGraw Avenue 


Service parts pro- 
curable at Ford 
service stations 

*’71W Mdy of 
tkm oB'* 

$112.50 

oomplftte 

Magneto and 
bronze equipped 

Got Mr cofnfo# 


MOTORS 

Detrcdl. RB^iftan 


tihort tirao If the saraae i« dosed and when 
the motorlet rotume he Is lllnly fo en 
counter nn atmoephere suflMenUy eharged 
with carbon monoxide to reoder him uneon 
scions In two or three mtnntes and to canoe 
his death if he is not promptly rescued. 

Internal Loaaea in Motora vary with the 
speed and n large number of Interesting con 
eideratlona of this matter are discussed in 
Automotive /nd (50 10, 8 pp ) A friction 
bprsepoaer curve is obtained by *Wtorlng" 
the engine by means of nn electric dyna 
mometer, the tnniue on the held frame of 
the dyiismometer Aen indlrntlng the friction 
torque The test can be mode In a number 
of diffirCDt ways Ordinarily tiie engine is 
completely aiisenibled and Is “motored^ with 
the throttle wide open The torque measured 
under these conditions represents both the 
various mechanical friction losses and the 
so-called pumping losses By pumping losses 
is moaut tlie Iohmcm occasioned by gas pres 
sure on the piston contrary to its directioa 
of motion In order to eliminate the pump- 
ing losses in frletiOD horsepower deteminu 
tiima it is customary to remove the valves 
and valve plugs (If the latter are used) us 
well as the spark plugs. Atmospheric air 
can then follow the motions of the pistons 
without appreciable resistance and proo 
tioftlly all pumping losses are eliminated 
leading only the losses due to mechanical 
friction A very extensive series of tests 
was made on a Herce-Arrow six cylinder en 
gine The engine was “motoriN]” both com 
pletely assembled and with the throttle wide 
open, and with all of the valves and plugs 
removed from the cylinders. There was a 
tnnterial dlfferoiice between the torques re 
qulred to turn over the engine under these 
two conditions, and this represents the 
torque due to the pumping losses. This dif 
fcrcnce In torque amounted to 8 4 pound feet 
at 470 r p.ro., 16 4 pound feet at 1000 
r p m , and 20 6 pound feet at 1700 r p ro 
It will be seen from these figures that the 
pumping loss torque is very cJoeely propor 
tional to the speed It would appear that 
the flow of the charge through the cjirburetor 
is largely a streumline flow 
The Trend of Automotive Advance is 
generally forRsbadowed In the publication, 
Aoiomoihe lndu»trtea Must matters per 
tsinlng to the motor car are discussed by 
the p4^rsoniiol of the Industry one or two 
years in advance of their adoption Theories 
are threshed out. experiments are duecribed 
and interpreted . failnres of apedfic types of 
devices are detailed In short, like all in 
dnatries the automotive Industry, with 
(Some regrettable exceptions, looks before it 
leaps, and the intelligent reoder is placed 
In a somewhat similar position to get a 
forecast of what motor oars will be like 
tt couple of years hence that a sitter-in at a 
rnilors national convention would be to 
know whether trousers a III or will not have 
cuffs in 1926 When it comes to the theory 
of design of this or that part of a car how 
ever, long study and ttial tests take the 
place of the whims that govern the choice 
of trouser cuffs. Roading of thlg sort Is, 
howeier, neither as exciting as reading a 
Nick Carter novel nor so elementary that 
the non matliomatically educated ash col 
lector can follow it with vast satisfaction 
In another publication, Tires, one gets 
rather a different slant on some matters 
than oue finds in the general press. For 
Instance, the low pressure tire seams to be 
regarded by some momberi of the Industry 
as a by no-meuns crare-to-stlck innovation 
There is a feeling that this kind of tire was 
put on the market a little too soon, and 
that the dissatisfaction of soma oasiv of so- 
called **balK>on type*^ tires is iff dioger of 
overtaking the advance of the real baUoon 
tire. If another year had been let pass be- 
fore the now tires were put out. everything 
would have been ready to “go the whole 
bog’ instead of making a oomproinise that 
is not nearly as satisfactory as tiie full 
balloon tire Will the oompron|ise tire 
fatoUy injure the chances of the rohl bal 
loon? Some members of the Industry seem 
worried 

A DiMel-anflned Motor Track U ttov 
on the market in Germany Tba engine 
works on tbs true Diesel cycle, ust^ a t/pm- 
preaatun pressure of slightly over SOo pounds 
per square intii, the foti diarge being Ignited 
by beat generated hy the oompressiOD ot the 
air No air compreaeor plant for inJeetiioB 
purposes is uie<L There is an ignStion tmkm- 
Mr on top of Uto cyllftMi tn wUcA^ 
emmtity of the fuel smtsnMldF 

•nd fieresotimreit of 

busti od Asmbivitt the it if ^ 


■pray It is ^msd thgt tilts engine tan 
be ofwrated on any heavy fii41 inch as orode 
oil , that the fmgliie can be idled for any 
length of time and that it wQl oerry a full 
load tmmediatiy after t» extended period of 
Idling, In external appenrancMi this power' 
plant does not differ materially from the 
conventional truck engina. The individnai 
cylinders have both the Inlet and the ex- 
haust valves in the head, which are inoloesd 
under an aluminnm cover and operated by 
outside pushrods. The ignition chamber i$ 
arranged between tbs two valves. As la 
customary in engines of this typo, the 
cylinder heads are cast separately. Starting 
of the engine U effected in two stages and 
usually by means of the electric starter 
During the first stage the ezboust valvea 
are lifted off their seats by means of a hand 
lever The sturtlng motor then cranks the 
engine over rapidly and the flywhed ac- 
ctimolates momentam. After a suflioieot 
speed has been attained the exhaust valves 
are released by the hand lever, but they are 
prevented from closing entirely by small 
anziUary cams. Not safficient beat is de- 
veloped by the compresaion during this stAge 
of the starting operation to Ignite the charge 
spontaneously, and Ignition k effected ^ 
meuns of an Ignition plug which carries a 
Hlament which is maintained in an immii 
descent state by means of current from a 
storage battery After the first ignition the 
camshaft is shifted axially into Its normal 
working position, whereby the auxiliary 
cams are put out of action and the current 
is cut off from the ignition plug There- 
after ignition takes place entirely auto- 
matically The engine has four cylinders of 
anbatautinlly 5-inch bors and 7^ inch 
stroke, and is claimed to develop 60 borae- 
power at lOOO r p nt The fuel conaumptiou 
la given ae 0 68 pounds per horsepower hour 

Aufo Tn4 , 60 10 

Ssriitg Helium for DliifflblMu— ffluoo 
airships were first flown one of the difficul- 
ties encountered by every pRot has been that 
of keeping hU ship at or near statio equRtb- 
Hum or at a constant altitude. As fnti was 
burnt out the ship grew lighter in weight 
and tended to rise This rise caused the 
aa in the cella to expand and sooner or 
Iter it was necessary to rticasa g as in ordtr 
to bring the lift of the contained gas back 
to equality with the weight of the ship. 
Pure gasoline consists entirriy of hydrogen 
end carbon in several related combindtiona, 
but when it Is burned, either in an engine 
or as a flams, the carbon oomblnea with 
some of the oxygen of the air to form car 
bondtoxide and the hydrogen, tmUng the 
other part of the oxygen, forms water 
This water U at first in tho form of a super 
heated steam but quickly onols and appears 
os droplets of hot water on the walls of shy 
long exhaust pipes On any very cold morn- 
ing you may see its white plume at the ex- 
haust of mory antomoblle muffler Tfae 
Navy has developed a method of oondensbig 
this vapor and thus obviating the necessity 
of continually valving off gas iu order to 
compensate for decreased weight due to 
consumed gasoline. This apparatus occupies 
a space above the car which Is roughly s 
five foot cube It consists of many gmaR 
aluminum tubes in which the exhaust gaBes 
are to be cooled and gradually give up the 
water which they contain. Banning Into 
a sump in the car this water wlR be pumped 
up into the baUast bngi In the keel and thus 
b^anee the lose of weight due to the born 
ing out of fuel The exhaust of a gasolloe 
engine, in other words, discharges about 1 4 
pounds of water for each pound of gasoline 
consumed.— r 8 Air Rsrofoes, 9 8, 3 pp. 

MetaDonry 

Oxygcn-^iichcd Air in MfftgjQtirgtcftl 
WorlL— Thff ftnit teriaus attempt ta Rat 
enriched air la metaUurglcal work was timt 
made by tfae BcdglaBS at Id4fe In tbeir Sfakw' 
iron blast fumaoe. While the dstaRed re- 
sults of thsse experlmeiits were net inade 
available to the gmiersl pukHs^ and the out- 
break of tl^e war put an end to the experi- 
ments, nevertheless a oertain amount of 
Intonnition is at hand The sUgfatest intro- 
duction of oxygen into the sir blast made 
itself felt, a frai^on of 1 per cent evercom- 
ing detrimental offset ot tiw moisture ef the 
atmosphere. An inerease of oxygen edntent 
from the normal 20 per cent np to approxi- 
mately 24 or 26 per cent mado it 
to ifispenM with tim kot-Uast stoves and pro- 
doosd a higher grade iroa. The aeoead essd* 
prabanalre expariment Iff tiw das ojf oxyg#tt 
ht latgowosls mstaBmifr (odi fkkbs dims 
ysatk ago jtm ovor tits b s S sti Sty Hffs, ikr 
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KEYSTONE 

Rusi'Resistin^ Copper Steel 

Nadi and Galvanized 



Formed Roofing Products 
Roofinil Teme Plates 
Tin Plate, Etc. 

Sfoan maslmum ntd ruitisme* bom all abbad 
lovuil prodoctt by iorittlnR upon copper-atcwl 
Itiaxoellaiicaba well eeUoUwed meUlhir^lcal 
feci. The proof le ooncluelvc 
KsTfroNm CoPTBii trsRL U an mode fay tfaa addl- 

Ueo of a ‘ 


J parenataie of Cower to wall oMde 

Steal, tbataby laeraatliii Ita laatUm tad mat raetatlni 
QHalMaa Bodaraotoal aafvlea oondldM Unaceatlad tor 
oahrarta, taaka, RiMaa, rooAadi aldlod, enttara apontliti 
and oB aaposM ahaM eaatal worlt Band for booklai 
^rnd reatma ol poaloea tloM and aarrka taaia. 

Wa maaalamtira Sbaat and TU MUl prodnctafor all par 
poaaa-'AmanaaaBaaaaaaMStoal Sfaaata, Amnricaa Op«n 
Haartk itaal Sfaaatt, Kajrstooa Capper Slaal Shaata, 
“ X— foratampbu Sheeta for 

sal aan arat iia, AtnoAobT' 

Sha ata j 


tal app arat aa^ AidoinobUa Bhaata. 0^ Drawind 

Aponoaad ApoUe-KafaiooaOalvaola^ Sfaaata 


C erm da ta d Rhaetn , F a cMad RoodnAand Rtdl 
Oulaart and FUmia Stodk Loom Ttrna 81 
laf Tenw Ptataa, BrUfat Tin Plata Mack 


and Stdlae Producta, 
'Ibaata, Roofa 
Plate Etc 


aiuwcah hbbtaw m pum ewAmr, pih waii, Pa. 


LATHES 

• to IS-iiwh Swing 

LUtprlra and ttoao* 
anrdtaa to »U« Wben 

raadr to fauk a«od (oi 
Latha CaUlirt «od priow. 

WFIJikBinHCi. 



IceMakli 

Corilsa 


ilM and Refrigerating 
Machinery 

a Poppat Valve Engines 

Atttsftiw wnf npan raenaif 


eM SMOOTHER SHAVES 



BOTOSTBOP 

■MUniMWLOO.. Ptw-lOZ. 



Perianal Stationery 

MO SMUTS tmi flJE 
100 tNVSLOMS A 
f itfitaA WUb Te«r Name and AMiem 
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Canada It wan an attempt made by a well 
known iron metallurgUt of thla cotmtir to 
produce ferroHllicoa of high ailicon content In 
a nliHft furnace A prominent metallurgist 
*tate« that he does not believe the uae of 
oxygen Is suddenly going to revolutlonlne 
metallurgical pra^ tice We are going to take 
stand It nil EtMl apparatus wall known aa to 
pocullaritlca ond of which wo nro completely 
Informed as to oonatanta, and slowly and 
carefully and step by ntep throuj^ the in I 
trodnctlon of oxygen build up a set of ex 
porimental data, revising our equipment as 
to details on the basis of our new knowledge 
and, without appreciable break from so 
quenre, duvilup from our preseut to the new 
practice There U, however, one Important | 
possibUU} in the metallurgy of the non 
ferrous metals (hat must not be overlooked i 
and that la in the preliminary roosting ' 
opera tioua It is believed that the Judldous 
use of curlched air In roasting will greutly ' 
simplify the operation It will suddenly 
lower the grade of aolf roasting ores thereby 
uUinl Mating the use of oxtornol fuel, and 
should at the same time yield a more oom 
plctcly dead roasted product . — It on Ape, 

lia 12, 1 p 

A New Process for th« Production of 
Sptmire Iron has been developed by the 
llepartmeot of the Interior, in cooperation 
with the University of Washington, as the 
result of exporlmental work conducted dui^ 
ing the past three yenrs at the Northwest 
experiment atatlon of the Bureau of Mines 
Seattle, Wash, Sponge iron, bcoausc of its 
porous ntructure and consequent expoaitra of 
nn extremely Urge surface of metallic iron, 
Is especially adaptable to the precipitation 
of copper, lead, and other metals from their 
solution Tlie de\elopraent of a proc^ by 
which sponge iron may be made cheaply 
from iron ore and low grade coul and after 
wards converted Into iron and steel products 
by treatment la the electric furnace would 
be of especial economic importance to the 
Pad tie P/oast region of the Uni led States, 
a territory remote from the larger iron and 
steel producing eeuters, but endowed with 
cheap electric energy to take the place of 
the expensive coke that would otherwise 
have to be ntiJistd In iron and steel pro 
ductinn On account of the removal of 
oxygeu from Iron oxide ore the atructnre 
of sponge iron Is very porous, on extremely 
large surface of metallic iron being exposed 
As a result, sponge iron is an acthe reducing 
ngeut ond precipitates metals from solution 
with greater speed than do the more maasive 
forms of Iron, such as atool scrap and iron 
turnings. The Bureau of Mines considers 
that sponge iron will probably be used ex 
tensixcly for the preHpitntion of copper, 
lead, and other metals from hydromotonnrgit 
Bolntlons. The many advantases afforded 
by the use of sponge iron for this purpose 
should cause an expansion of processes in 
volvlng leaching and precipitation In the 
prorejw dcvelop«>d by the Bureau of Mines 
and University of Washington Investigators 
almost any typo of iron oro Is satisfactory 
for the pi^uctlon of sponge iron Uxperi 
menu conducted showed that similar reaults 
are obtained with magnetite hard nod soft 
hematite limonlte and gintored hematite It 
Is probable that sfionge Iron will be made 
from such by product materliils as flue dust 
pvrite cinder, various slags of high iron con 
tent, and iron oxide sludge The Bureau of 
Mines process consists in paaslDg a mixture 
of Iron ore and coal through a rotating kiln 
heated at one end to a temperature snfflHent 
to convert iron oxide to metallic Iron dis 
charging, cooling and separating the sponge 
iron from the residual coka and slHcoous 
material on a magnetic separator Details 
of these experiments are given In Serial 
20TS which may be obtained from the De 
partment of the Interior Bureau of Mines, 
WssblngtoD, D O 

Two Now Alloys have been introduced 
In afreraft engine oonstrut-tion by the Kn 
ginoering Division of the Air Service, Me 
Cook Flew. One Is a light atructoral alloy 
contnlning 98 per cent magnesium, 5 per 
cent aluminum and 2 per cent rinc, and is 
used for the crankcase of a W type aircraft 
engine, reenlting in *a saving in weight of 
aomethlng Uka W pounds ns compared with 
the aluminum alloy containing 8 per cent 
of copper, wUcdi was previpusly ns^ Tbs 
other aIZor oonsisU of alvmlnqm, copjm 
nickel and roxMealQm, and vvblle the formula 
is not new, being of the duralumin dose, 
tbe beat treatment has been Improved and 
IncMoaed mechanical qualities seenred aa a 
result One of tba viiuable properties of 
tbls aUoy 1* ksW to be that it retains its 

OSMtwWir s»4 slAsr edtwtbwe M fWt pe^A«vs« 



The /oUowing is reprtniod by pumissioti from 
Commoru Htports issued by the U S 
BureoM of Foretgm of DoMusitc Commerce 

Provide Yourself with 
Credentials for Business 
Trips Abroad 

»‘ry^HE failure to provide themselves 
X with proper credentials is often the 
cause of vexatious delays and embarrass- 
ment to American busmess men traveling 
m Europe 

What these travelers seem to forget is 
that m leaving the United States they 
sever immediate contact with the highly 
developed channels of credit information 
to which they are accustomed at home 
and enter, to all intents and purposes, a 
new world where their identity may 
sometimes be established only with diffi- 
culty and delay One brings the proof of 
his commercial character with him as a 
prerequisite to business Its absence is 
unfavorably noted 

Credentials that serve the purpose 
are those issued by the bank, or 
banks, through which the traveler 
flnanceSi by chambers of commerce, 
and those from buyers or clients in the 
trade ” 

V s * V 

A Central Union Trust Company 
Letter of Credit constitutes a credential 
that immediately establishes the identity 
and responsibility of the holder 

For their commercial requirements we 
will be glad to furnish our clients with 
appropriate individual letters of intro- 
duction to our correspondents 


CENTKALlftJIONllRUSr GDMPANY 

ofNevYork 


PLAZA OFFICE 
PiftfcAva ftbotliSi. 


So Broapwav, N Y 


41 NDSTREETOFrtCE 
MidlKia Art Be 4ua St 


Qepitel^ Surp/ui and Vndtvtdtd "Profits evtr 36 rJiiCtliton *Doiiers 
Federal %nerMie Syaem 


In 4 mlin 0 wUk pbM mnitfcm SctxNTinc American 
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Pressed Metal Engineering 

CAN SHOW YOU LOWER PRODUCTION COSTS 

/Why not wrltt a letter end eatebllih a cootacl that tnay A 
^in due coiUMi prove exceediimly profitable to you?^ 

Pressed Metal Counsel 

CAN REDUCE YOUR PRESENT SALES-RESISTANCE 


' not write « letter and etiabllah a eootact that niayA 
due cour»e» prove eiceedlnjly profitable to youry 


Littb do you rottlizo (we say it retpectfuUy) wbet PRESSED 
METAL ENGINEERING has been able to do for aome of the 
great producers in a wide range of industry There are records of 
facts that seem almost like romance There are intelligent NEW 
profits that can be made a heavy plus on conventional old profits — 
%n your bustness 

Might it not he worth some frank exchanges of correspondence^ 


and perhaps some personal interviews, and then, perhaps, some 
radical revisions of thought ana practice — IF it shows definitely 
enhanced dividends? 


‘IF it shows definitely 


Pressed Metal means much more than simple 
stampings. Do you know HOW MUCH? 

LETUSSTUOY, WITH YOU, THk POSSIBLE BEWFFITS THAT MIGHT 
RESULT FROM THk RbDFSIGHlNG OF CkRTAlN PARTS 
OF YOUR PRODUCT 

Wriit, M your UUtrktmd, to any of the undetMt^ntd Thi rnponto mill br 
prompt and candtd 


The AckHn StAuplnv (ji. Polwlo () 

The D«ttch«r SUtiipiuK Hf« Cu C l«v< Innd O 
Boetoo PrttMed Meial (aj won'eater MiiM 
Detroit Co Ditrolt, MUh 

0«iMl«r Pftcfichke & Kivy ( o Mllwnukee. WIa 
Kales SUrnpiiiK Co Detroit Mu h 


MeDowilI Manuflu titrliig Co Tlttsburffh Fh 
T he M< Itil StMTuiUy ( o CinelnoHli O 
N« w Kiiflttnil I rcsnrd StetlCo Nnlkk Maw. 
Truscon Sled Co Youiimtovrn O 
K R M sim« r Mrg Ca North Milwaukee. WIn 
T tic Yimn^stown ProwtMl Steel Co. Wnrreii O 


The above concerns arc working to broaden Ihttr industry by 
serving yours They seek, welcome and pay for sound, practical 
suggestions covering new uses for PRESSED METAL Write to 
them individually and ask them to study your product, or address- 

PRESSED METAL EX^SION COUNCIL 

27 QUINCY STREET. SUITE 1704. CHICAGO 


TO 


Home Owners' 
BR Hand-Book 

MOWTOBUY-HOWnBUlU- HOWTO MAINTAIN 

SaENTinCAMIMIAHPyiCiailBI 


atroncth at high temperaturet, «h1ch is of 
value hecauM it ii ui^ prlndpsUy for aueli 
parti as engine cylinder!, ptitoni. cylinder 
faea^ Ktid mantfotda*--'it«lii Ind 

Vanadlitm la one of the moat uaeftil 
of the rare metale. statee J B. Conley in 
Bnlletin 212 recently publiehetl through tha 
Bureau of Miuei chief deponltiT of 

vanadium, by far the most Important In the 
world, are at Mtnasragra. Peru In the 
United Stutcfi the largetrt depoaita are in 
San hfiguel County, aouth western CoW>ra«Jo 
From 200.000 to 300 000 poundu of vuuadic 
oxide la probably produced unouully aa a 
by product In tlie extraction of radium 
Vanadium U uaed ofaiefly in nteel for pur 
lioiiea reqnlring grout toughnoaa and torvional 
strength, snch os outomohile parts gears, 
plat on rods, tubes boiler plates, transmia 
alon shafts, bolta, gun barrel, gun ahUlds, 
and forgings that have to withstand heavy 
wear and tear The vanadiuDi content of 
such steeli ranges from 01 to 04 per cent 
Vanadium is also used oocasionally in cer- 
tain taugsten alloys for making high-speed 
tool steoi as the introdudiou of a win all pro 
portion of vanadium reduces tiie proportion 
of tungsten required to give the alloys the 
desired hardness and toughncaa Vanadium 
differs from tungsten in hnvliig ft beneficial 
effect not only on tool steel, but also on 
.Atriaturnl steel It bus been shown that 
VHiiudiiim does not form a double carbide 
with iron, but grailuiilly takes the cftrbon 
from the < tirhide of iron until Iron carbide 
call not exist If 5 per cent of ximadium is 
present, and only u Miuadliira carbide con 
taiiiing 15 per cent of ourbon, is present , 
this constituent is cooRtant nt least In tdbl 
steels oontiiiiiing 5 to 14 per cent of vana 
dlum Chnunc-vaundimn steels nnd chrome- 
vanadium inolybcieiium Nteels are the latest 
development in stniihirtil alloy steels that 
liiivt galnotl an extensive market. Almost 
ail Uu se steels are made In the open hearth 
furnace, chromium imd vanadium alloys b« 
ing ud<led shortly lx fori uistliig In their 
physical propirUus tliise kKhIs are muih 
like chrome nlcktl steilw, but they have a 
greater constructiou of urtu for a given 
limit. Most of tho cbromnim vauiidinm 
steels tiindo go into automobiles HJome 
monufucturcra prefer t!»m bocuust. of their 
greater frixdom from thi surface imporfoe- 
tloiiH notably seonis vAliiih the steels tiuit 
contain nh kel aru likHy to hove i^ornn 
chromium vnundiiim steel which is not face 
liartionod but has high rnslRtHnee imparted 
by heat treatment Is used in armor pinto 
of me<iiuni thickness 

Mining 

Ii the Coal Mining Industry Efficient? 

- As a rule the miner does not confine his 
efforts exclusively to shovding coal While 
he should lie an adept in tho uso of the 
shovel, necessity demands that between fill 
ing Rucoessivo cars ho vary his labor Thus 
he drills holes, charges them with explo 
stve picks down ooul sots props and gobs 
refuse. This variation in employment ma 
terlally rulicvoa his muscles auU gives him 
a divtrsky of iiecuputlon to vary the 
monotony of sliovLling The miner and the 
munagement in iiKwt niinrs and this applies 
to company or dajinen iia well as to those 
working on tonnage- -cooperate leas effec- 
tively than in most other Indiistnea The 
miner fails to receive the neceasary cars in 
which to load his coal The men upon 
whose labor the miner depends fail to co 
ordluato thilr ixork vAith his Supplies are 
not furnished him ns nedk-O No Instruc- 
Dons are given him to aiislat him in per 
forming his wort, nor — and this Is of ev«n 
greater importance— -is any muilysis made 
of condltlouB and methods to find out bow 
hU work can be made as easy as possible 
Left thus without support the minor is 
ronderod irritable Beyond questiup this 
lack of coordination U one of the major 
reasons why the luiiior is habitually dig- 
satisfied with his life A minor may readily 
lose from one fifth to one third of his dally 
earnings through faiJure of the mansgemeat; 
to supply a needed mine car Tb^ ara^ 
Momo of numerous reaaona given for the htgfaj 
cost to the user in a Toport on ''Underground I 
Management In Bltumincmi BOnet” made to 
ths U S Cool Com 

Beonottk UtUUatkm of tho Ugiikoff of 
the Koriliwosi, which eomiHriooo nooriy 
one-third of the total solid foal renooMoi of 
the United Statea, depends upon tho devio 
tng of methods for the pr^uedon of • 
maximum yield of Mttd safaUa fuel at knr 
cost rather than on tha obtaining of long 


Hats of by t^rodnots which andoly optiiaikflf' 
promoters have emphasised, states If W 
Odell, fuel engineer, Department of the In 
teripr. In a report Just made to the Buresu 
of Mines. Mr Odell's oondnslons art baseii 
on the present state of indiistriaUsation of 
the great lignite producing States. North 
and South Dakota ami Montano, which 
would not provide a market for the gSa and 
other by prwhicts obtained in the treating of 
the lignite It Is believed that thp Hgnite 
carbonisnr recently designed by the Bureau 
of Mtnee fulfils the requirementa of the sit 
oatiun, producing at low coot a fbel. In the 
form of lignite char, which baa a beating 
value equal to the fine slaee of commercial 
anthracite and which can be briquetted and 
compete with domestic siaaa. Lignite con 
tains more than 30 per cent of moteture ex 
ctusive of the water of decomposition 
formed when it la carbonised or burned 
The heating value is approximately half that 
of good qualltT bltnminooa ooaL Varions 
processes have been proposed for treating 
lignite, some of which, it is claimed, will pe^ 
Tuit the recovery of a large yield of valuable 
by products, promoters have gone so 

far aa to promise the recovery of perfumes, 
dyea and medictnal produ^ and they 
bolster their daims by drawing attention to 
what is being done with tar of vaHous sort* 
in distant lands. To date these prof^esses 
exist on paptr only It is a well known 
fact that carbonaceous materials, such as 
wood, lignite coal or the like, will yield 
upon carbonisation, a small percentage of 
oondeiiHublo products — chiefly water aiid tar 
The nature of the tars so prepared aud the 
peroentuK« >i**ld is dependent to a certain 
extent upon the method of carbonising and 
upon the tntnporature employed This sffordc 
B fertile field, for promoters with a vlvdd 
imaginutioii to work in Thu Dakotas, 
wbero much of the lignite of the Northwest 
is found, are. however, sparsely settled and 
rdatively uudev doped Industrially hence a 
high value canuot be placed upon the by 
products, gas, tar, and ammonia or upon 
the tar dJstiUation products iiineo they are 
remote from market There are no refineries 
in ihu Northwest for handling or ‘ working 
up specud products from lignite tar Further 
more llgulte tar is not the same as cool tar, 
and therefore the crude products from the 
liistillation of the former are not net^cssnrily 
iduuticsl with those from coal tar Uses for 
lignite tar in large quantities at a price 
higher than its fuel value are yet to be 
found In Europe some of the brown coals 
are of siith u nature that they can be com 
nierclully briquetted without a binder after 
cniRbing and drying the raw fuel to a moia- 
iiiro content of appruximataly 12 per cent 
The lignite found in the Northweat doce not 
riimlily luml itself to treatment in this 
manner 

A New Coal Mining MetbocL-The coal 

Ktrip pit operator is taking a leaf from the 
ice harvesters book He is “eawing" up his 
coal into long panels. 12 feet wide so that 
ft few pop shots will loosen it In big lumps 
for easy and ecounraital loading This re 
iliioes labor and i>owder costs and saves time 
It fncreasce the value of the cool becansc 
the fuel comes cleaner and with less alack. 
It also improves atnp-pit practice in s va 
riety of other ways. AB this Is directly 
troditftble to tiic udaptabliity of a type of 
underground lougwall cool cutter for open 
cut mining The machine. Instead of lying 
In its normal horiaontal position with Its 
cutter bar exteudlng outward, aa for aa 
undorcut. is turned up on Its edge with the 
cutter bur txtending downward Thus the 
tnadiine performs the function of the tea 
harvester's iross-cut saw This new ooal 
vutter ia a loiigwnll machine, turned up on 
Its side, and nuHinted on a steel shoe or skid. 
When moving from place to placet, tbs oattar 
bar la locked in tine with the body of tbs 
machine The lines to be cut are 1^ A 
lengthwise of the pit, and a lude is bofed 
every OQ feet ahead of th« nuidhbie. Itt 
these holes pins are inserted, to wbkih Uw 
feed ^ain is secured machine pulla 

Itsdlf along the chain on Itt tkM, making a 
straiidit cut the full depth of ths geam. Two 
nmn. a runner ,and a hehtor, kahdis the 
mittor Ths balperis chief duty is to lAovd 
the cnttlnga away from khs dunmoL tn a 
pit whidi Is CO fset wid«^ fon# duuahds aa^ 
150 feat kag ara cot by tibo tudriitt tt feet 
K^att, and tiSa m a eh l n s handlea tha OOO fast 
of cattfaM readily in aa alghtihour ablft It 
da thoa Mo to kaep waU abaad of the load^ 
ing ahov^ Two luriea art drilled In M0h 
IB-heot lEotk of doaX three to 4 oof feet Itt 
(OaMhHwd M iHtta Mb ^ 
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"Look, it glistens 


Hold it, ifs heavy* Tap it, it rings*^ 



\^OU tell fine glass ^ith your eyes, 
V hands, and cars In the light the 
Dowl glistens with the ramhow*s colors 
In your hand it is heavier than the 
common glass bowl When you strike 
It, you hear a clear, bell-like nng 
Lead, that dull, unattractive metal, is 
responsible for the linlliaiu’c of fine glass 
Because the lead used in making the 
glass gives it the density nccessaiy to 
tx^nd or reflect light rays, the glass has 
the lustre and c*olor that cheaper gloss 
does not have 

Lead makes glass heavy 
Lead also gives weight to gloss The 
piece of fine plain glass and cut-glass you 
pick up may be anywhere from 20% to 
50% lead Table glass, such as tuinhlers 
and goblets, is from 20% to 40% lead 
When it 18 struck, lead gloss in most 
forms gives forth a musical nng that 
ordinary gliuss does not 

Lead also gives the glass a softness 
that makes ruUiiig and engruv mg 
easier and more economical I>»Hpite 
this softness— IxH^use of it. in fact — 
lead glass retains its strength and offers 
greater resistance to changes of tem- 
perature than ordinary gloss 

Uow lead gets tnio glass 
To say that the glassmaker gets beauty 
by mixing lead and some other ma- 
terials sounds almost magical Yet 
tram the same lead that m used for 
water pipo^ he gets two powders, red- 
lead and litharge, by melting the metallic 
lead in furnaces where the molten lead 
IS exposed to currents of hot air He 
takes either the red-lead, or the litharge, 
and mixes it with silica sand, potash, 
saltpetre and other chemicals Then he 
melts these all together and obtains the 
liquid glass from which various kinds of 
glassware are molded or blown 

One glass manufacturer in a year used 


200,000 pounds of lead The entire glass 
industry takes about 14,000,000 pounds 
of the annual lead production m the 
XTmted States 

Lead makes glass an object of beaut> 
and admiration Both at home and on 
the street, lead, in spectacle iind reading- 
glass lenses aids the vision of many 
thousands 








Vndtr the leaS-vlaM tenit vf the micromrupt the 
acientint «effreffaie» the verms that iruiy cause sick 
ness ami perhaps dtnlh 

The astronomer searches the Milkv 
Way with the powerful lead -glass lens 
of his telescojic The chemist and the 
biologist invoke the aid of the muro- 
scopic lens m w Inch is lead The photog- 
rapher and the motion picture operator 
with tlieir camera lenaes contuuung lead 
rec*ord the pictorial history of the world 
Li the millions of buildings that are 
lighted by electricity, Jead in electric 
light bulbs IS helping to make night os 
much like day as possible Tlic glass 
used in other ways for illuminating pur- 
poses 18 also generally lead-glass 

lA»ad as paint 

I EAD HI glass IS very bashful and 
-i conceals itMclf so that there la no 
visible sign of its presence But in its 
more general use as pamt, you can see 
It on every hand As white-lead mixed 


with pun linseed oil it protects such 
surfaces us wood from rot and decay 
As red-lead it prevents rust from eating 
into and destroying ^ 

iron and steel 

For gem rations the professional paint- 
er has used white lend to save the sur- 
fni’C From oiir forefathers* time it has 
always been the standard for surface 
protection Today owners everywhere 
realize that it ismorectonomical to cover 
their properly with “lead m oil*’ than 
to pay for tlie damage that the weather 
cau soon do to unpaintcd surfaces They 
believe in the jihrase, “Save the surface 
nn<l ^ou save all ** 

Producers of lead products 

Dutch Boy white-lead is the name of the 
pure white lead made and sold by Na- 
tional T^ad ( omjmny On every keg of 
Dutch Boy ichite-lead is reproduced the 
picture of the Dutch lk>y PamUr shown 
iiclow This trade-mark guarantecji a 
product of the highest quality 

Dutch Boy products also include red- 
lead, lini^d -oil flatting oil, babbitt 
metals and solder 

National Lead ( onijiany also makes 
lend products for practically every pur- 
l>osc to winch lead cun l>c put in art, in- 
dustry and daily life If you want infor- 
mation regarding any particular use of 
lead, write to us 

If you w ish to read further alxuit lead, 
we cun Ull you of a uumlx-r of interest- 
ing books on the subject *1 he latest and 
prolmbly most i*oiiipict< w 
story of lead and its many f 
uses is * Lead, tlie Precious 
Metal,'’ publish* d by the 
Century Ck) , New \ork 
Pnee $3 If you are unable 
to get it at your bookstore, 
w rite the publisher or order 
through U8 


NATIONAL LEAD COMPANY 

Nfw York, ill UroMtiray BoWoa 181 UtAteStrert Buffalo lISOKkStnwrt 
M»t)V^9^1HlkL8tmV.-C3a«iaasu, 6t0 I'rrenian Clr vy kod 

WOWril Supenor ATonuo Si Look, 7f* Cbmtwui Slrcel Snlrnuicucik 
4SA i aiaornla SLrrrt Fitijburfh, NaUomI Iwd k (Hi Co of Pcura. 91ff 
Fotirib Awtiu* Pfaikdrlplik Jokn T iawii & Bran. (3o. 487 Chaataut St. 
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CountRidht 
Writes^ 



wur working hours 

HAVE BEEN HADE OOHFQBXABLE 
ANDEFnaENTBY 




COS 



M ORF th«o the tcroperature of your foom-^e 
phone that etanda on your desk the electric 
bulb that lights your night work the pens, steel ADog 
cABt% and innumerable essentials of your daily work 
—oil have been brought to present-day standards 
and some would be literallv Impossible without Tern- 
pernture, properly ooutrolfed 

Fur threa-uuarten of a <.>entur]r 7>rH instruments hare been 
. . ^ intricate 


■tandinc over the moat intricate procetaui of till* 

natlou s TBiMd type* of manuflicturr— and bare been wfr 
suardlnf the health of the home as well 
Mow well they have met this rasonnilblllty may be Jmlited 
by the preference alvcn them when exnotim Is ewenttal — 
a prefbreiu'c that has roaulted in tha TmitUr insirmmfmt 
hecomlns the larteet manathrturers of temper- 
ature InatnuDents In the Workl 
ffgchk mud 


ffgcitk mud gmtigmn are whl... 

rgcgrd fgr yur >«il gWigUnct tig kgmtii mf year verier* 
tkrgggk tgmtergttirg ggmtrgi mmd 


mtmrg grgfggitt 


mgmyrngug TycH fee 
kgmtii gf year verier* 
' ggmtrgl year feMSfr-- 


Tayhr Instrument Companies 

ROCHEtmtR NY U R A. 
Oaaadlaa nant, ^fmo$ BuOdteg, Tofowta 
Tiere i e gw* er Tkgrmmmgtgr fgr fpery aarpeee 


Scientific Antericu INgeet 

(OonRiHMd from pago j^BO) 
from the free and. Tbeaa are i^ot with atx 
ounces of black powder each« the two holes 
being wired together The longltadinal outs 
proWde two i^itional free faces, so that 
tko light powder charge U safBclent to crack 
off the cool, without materially shattering 
the lump As a result the percentage 
large coal has been increased from 12 to 15 
per cent and the oost of powder per ton has 
been cut tn half. One kog of powddr now 
loosens 200 tons of coal, instead of 100 tons, 
which was all that could be obtained without 
channeling — Coaf Ape, 25 12, 2 pp , ill 

ExplosRnis of Coal Dost such as have 
caused a loU of hundreds of lives in Ameri 
can mince within the past few months can 
be greatly mlnimisod by proper rock dusting 
methods, statiw the l^cpartment of the In 
torior whiih rccmitly commissioned Oeorge 
8 Rlct^ Chief Mining hhiftnoer of the 
Bureau of Mines, to make a study of the uae 
of thoMc moibods to prevent tho prttpsgation 
of coal duKt pxploidnns in hhiropean mines 
The rock dust iu spread upon the floor, roof 
and sides of passageways or placed upon 
specially constructed barriers, and when 
stirred up hy the concussion of a local ex 
plosion forms a screen which prevents the 
flame of the explosion from propagating be- 
yond the immetliate area of origin Stone 
dnstirig us a moans of limiting coal dust 
explosions Is made compulsory by govern 
mental regulation, in Croat Britain, except 
in anthracite mines and In bitnrainoiis mines 
that are naturally wet throughout A great 
many Krirish mines of large capacity have 
used rock dust for more than ten years 
The majority of British mines for the past 
four years and practically all mines for tho 
last two yearn hove been using stone dust 
No coal-flust explosions have occurred or 
have been propagated in any part of a 
mine that hoa t^n thoroughly stone dusted. 
Although the Bureau of Mines has urgently 
recommended rock dusting, only a few oper 
ators in the Unitod SfaUs have adopted the 
practice Operators of mines in southern 
Illinois that have installed rock dust barriers 
state that these have prevented many coal 
dust explosions from extending beyond the 
loeotlon of the. barrier Other operators of 
mines where disastrous coal dust explosions 
have occurre<l in spite of precautions taken 
to ke< p coal dust thoroughly dampened, are 
now considering the adoption of rock dust 
Ing The oost of rock dusting in American 
mliiea per ton of cost produced Is believed 
to be much less than that of eflScIcnt water 
lug This small cost is a low price for pro 
tcctlng human lives and for insurance 
against disasters that Involve heavy financial 
losses from the payment of death and in 
Jury beneflts and tbrou^ damage to prop- 
erty Results of these investigations are 
contained In Bulletin 225, copiea of which 
may b# obtained from the Department of tho 
Interior, Bureau of Mines, Washington, D C 

Electrical Prospecting. — Discovery In 
Sweden of two new iron ond copper sulfldo 
ore fields the deposits in which were totally 
masked or covered with gUdal drift has 
been accomplished since lOlS by prospoctiiig 
with electrical apparatus devised by Hans 
Lundberg and Harry Nathont These are 
the Krisdneberg and the Bjurfors fields, 
both in the Bkelleftea district, about 450 
miles north of Stockholm. The former was 
found late In 1918, and the latter In the 
anmmur of 1922. Since 1918 the method 
has been tried — successfully it is cdalmed — 
by a Swedish comxwny at about sixty dlf 
ferent districts in Sweden, Norway, Finland, 
and Spain Efforts to Improve the molbod 
have been made by the company, tho Swod 
isb Geological Survey, apd others. Briefly 
It consists In observing the distribution of 
a direct electric current paseod through the 
ground, oadi of the two contacts trith the 
earth being made with several metallic pegs 
connected with each other and driven In the 
ground several meters apart, usually In a 
circle. Potential dlffersncea aatabUahod te 
the area between the two dreutar contacts 
are determined by means of a movaMs length 
of wire having a non jpdtartking «leetrodss.at 
either end and a galvanometer In hetwaah 
Points of eqdal potential may thus Iw lo- 
cated, and when mapped, the reanlto eta* 
flgnration of eqol poceotlal Itnei mdkglbf 
the pr es en ee of conduotUg mahseeJMewlfc 
Hm eurfaae. Tlie work trf 
Nathorat 1* pMmlsbig, mam^ at^£5rj 
materia] profrreaa fa tha jtataBAh of eHWM* 
p rospeet i ng. Another leA rt i^htiiiriaUha 
eatantlva experim^ta e| Oridwulbertar md 



Is Eilisteiii Wrong? 

I7OR SEVERAL years after he 
* watched the histone apple fall. 
Sir Isaac Newton had difficulty in 
producing evidence which would 
make acceptable his theory of uni- 
verifli gravitation 
Some of Albert EinsteiR*! pre- 
dictions, relating to astronomical 
phenomena, do not seem to have 
been completely borne out in ob- 
servations made dunna a recent 
eclipse Charles Lane Poor, Pro- 
fessor of Celestial Mechanics at 
Columbia, leads off the monthly 
debate* in the June number of 

TUB 

FORUM 

A Magazine of Diocussion 

fioiTBD SY HbNRY GoDDAAP LbACU 

with an ardcla catided *'The Errors of Bln 
•tain *' Tba sacood articia of tba dabata, 
'The Triumphs of Raladvliy*’,-wlilch 
will appaar In tba July numbar. Is by 
Archibald Heodersoo, Professor Mjtbc 
matlos In Tha Univarslty of North Caro- 
lina, wfa^ frasb from a personal IntarWaw 
with tha Qarman sctantisl begins by sa3riog 
with emphasis, Tksrs arr a# srnrt if 
Eintteiu 

Both these articles are written hi a read 
abla manner, and together htmlsh a valu 
able and eomprehei^va study of a theory 
which many scientists believe will supplant 
the law of Newton 

There’s not a dull Una In THE FORUM 
—page upon pi^ of tba brlghtaal pttblart 
coramaot and mfonnatloa by writers who 
can be autboriiatlve without being dull 
Whether the subject (• releted to science, 
foreign affairs, domestic polldof, eoonom 
ics, religion, art^you will find somatblag 
lUuminatlng in each issue 
THE FORUM U seaMtm iba fimda 
mantels lu primary ob}act Is not to epm 
maroiallM literature, but ratbar to fcntar 
thoea modem writers whose work la das- 
doed Co become maroorabla. 

A DcOtr Bffl Never BoofAl Belter 

Phro hs u ae fmr f 1.0Q 
^If^m tdways bvy_ the bast, ^ jtp- 


praoiate the uansoal oatura m ddk ( 

You may obtain THE FOWm Og all 
news steods at 35 cents a aopy Th^ 0% r 
brittle you the next five mmo §ot poly a 
dollar, and tavas you 7» oopBo, It fa M 
offer wofAy of louMdlaMaedapianaa. . 

Tbit b A T^ntporirr 09*r 
StnJ Tkt Cgmpog Abf* 

iiiiiaiim>a i ia wte *a< MMn aiwiwwiaMiiemamwanHaiiie 
Yiyi pcaum, iw Psrii Avagna, ife«e Vhf^ 

— .eiww 


Baev, TfcM and yoauM gaet snr sa jj srssaisnt In 
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with tb« **ap<^UtiecHit polarlMadoii'* 
oMtbod «f dM former, whkk lavolre* the 
iVad^ of hleotric oorrenti or^fnmdng in the 
prehodlM themmlvee, tThln method 
iM etitoplo md a«BU/ oeod whm coodldoiii 
ore rtibt, but will hardly provo m widely 
flpplloahto u the other methode disenMod 
which involve the artlflclnl creadan of an 
electrical held. — Sng oad Afin Jour Prett 

*^0loBh Dwtiag;** the method employed 
in Brftbdi coal rnuiea to prevent the wide- 
fpr^dinf of mine explo^nc, haa proved 
more effective tha n the watering methodfl 
relied upon In moat of the coal minea of the 
United Statea, accorfUng to an official mia 
irlou from Oreat Britain which la now re 
tnmlhf home after having apent aeveral 
weeka ip this country arranging for joint 
reeearch work with tho Bureau of Mluee, 
under a plau officially agreed npon by the 
Brltiah and A me rica n Qovenuneuta. The 
raiaaioa witneeaed a aCriea of coal duet ex 
plogion teati at the experimental mine of 
the Bureau of Miuos at Bruceton Pa 
Bridab SUkatona cool duat, aiinilur to Pitts 
burgh coal duat, waa tued, and the teota in 
dlotftod that the BritUh coal dust required 
about the ume amount of inert or rock 
doat as the Pittsburgh coal dust in order to 
preyent an explosion from starUng, or, If 
an exploaioD of firedamp occurred, to pre 
vent the explosion from propagating through 
tl^ agency of coal duet, this being the raiuR 
dt all wtdeapread coal mine explosions. ^ 
Meetinga with mlulug men were held in 
jPcnnaylraiila, West Virginia, and JUlnoia at ' 
wMch the members of the British minion 
explained the method of rock duating as 
us^ in Great Britain, where it is known | 
as **8to«e dnsttng,^ and where some oollioriea ! 
hfcve used It for mure them twelve years Its 
nae In Great Britain baa becu oompellod by 
law in all naturally dry mines since 1920 
Since that time, there have been no explo 
tions in thoroughly dusted mines Except 
for a few mines, rock dmrting to prevent 
coal duet explosions has not been used in 
the United States, although it bss been 
■troagly recommended by the Bureau of 
HUiaa. Watering or humidifying has been 
relied npon in the coal mines of this conn 
try, but the numerous coal dust explosion 
dUaitcm of the past two yean, some of 
which have occurr^ In what were considered 
weU‘watered mines, have caused mining men 
to be suspicious of tho efficiency of water 
ifif. Bureau of Hines officials state that 
watering as a general method is a failure 
and they urgently recommend rock dusting 
The method has several great advantages 
It does not have to be applied dally iu every 
part of the mins as watering has to be, 
the dust is visible and the presence of coal 
dust can be observed readily, which is not 
tnie In a watered mine, and the lightness 
of color of rock dust suitable for the pur 
pOM Improves the illumination of the mine 
pMsagea and so tends to prevent many in 
^vidual adoidents from banlage und danger 
Ots roof oondidous. Many kinds of rock 
d^ are suitable for the purpoee notably 
limestone and light-colored clayey shale free 
from flinty partiriea which would be un 
bc^tbfui to breathe. The Bureau of Mines 
offtrs to assist mine operators in dotermlu 
Ipf tha BuiUbtlity of material which may 
bt flvflUafale for the purpoeo of rock dusting 


llcduuiical Engineering 

Speetnl Aaalral* for Detecting Flewi. 
^-lanmudiic numbera of industries engaged 
ta tiia manufacture of metal products ore 
fMing a valuable aid in the method of 
gpectral analysis ot metals which they use 
aikd which has been developed to its prosont 
aU(a by tbh spectroaoopy section of the 
Bureau of Standards. According to W F 
Meggers, bead of thla section, this system 
offers a more convenient and rapid means 


of detecting impuritiei In metals then chem 
ipal tttathods Two Kew England firms, 
one ^^aged In brass and bronse rnsnufac- 
toraa and the other in allver, are making 
Qouttant pM of fi speotrograph, a device 
wUeb nudits ^hU detection of various chem- 
loal eUmants a simple procedure Other 
ffriflg ih Olnelnnatf, Ohio, and Buffalo, N ¥ , 
era using the sanw development. It was 
whils the Bateau of Standards was engaged 
in ree ea rdies la this aeienoe that a problem 
oafiM up, A gteemshlp had been lost by a 
boifar esphMd^ In soob boUen there bad 
bean pln^ a safstr plug wbirii waa eup- 
poMd tninelt at a cartatn temperature fonn 
tag ^ of the oonditiona preosding such an 
ei^SlIlTe point ^“safety plag'* had ap- 
pmaM^ SSHa. the Bareao was 

SSa ipfOti^tfcrap^ revealed that 
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I NDUSTRY^ diversified re- 
quirements for power trans-* 
mitting and special built to order 
equipment ranging from the 
smallest pulleys, hangers, etc, to 
the 84 ton rolling mill bearing 
pictured above have been sup* 
plied by Dodge for over forty 
years. 

Experienced engineerfl,flkilled mechanics 
and the modem faaliues of two big fac* 
tones make Dodge the nation's market 
place for power transmitting equipment, 
elevators, conveyors and speaal machmery. 

Three factory warehouses, fourteen 
branches and five hundred local dealers 
supply a service that offers complete pro- 
tection to the man responsible for unm- 
terrupced production 



DODGE MANUFACTURING CORPORATION / 
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OPPORTUNITIES IN RUBBER— No. 2 


A Water-Lubricated 


Bearing 


Are you taking full advantage of the newer applica- 
tioiu of rubber in tolving your mechanical problema ? 

Conelder the development of the **Goodrich Cut- 
leM Bearing** — for ejcample Water is its lubricant 
and its OUvite-rubbcr sunace has a lower coefficient 
of friction than an oiled babbitted surface. Grit can- 
not become embedded — bearing life is increased — 
shaft scoring is eliminated* 

Already a proved success in the marine helck it is 
rapidly spreading to industry in general with strong 
probability of universal adoption wherever water- 
lubricated bearings can be employeii 

Here again is exemplified the tremendous possi- 
hllltics or rubber Why not enlist Goodrich aid on 
YOUR problem? 

THE B I- GOODRICH RUBBER CO , Akron. Ohio 

ESTABLISHED 1S70 

Goodtlch 

cMechanical 

RUBBER. Goods 

^BtU in the Long Run** 


Counters Coach the Under-Producers 

So many machines that **do the work** are still under-developed 
machmesl Watch dieir records on Veeder G>unten and youU 
see where they ought to do more. You*!! work toward perfec- 
tion, along the hnes that reguter more productiotu You'll 
check-up on changes m roechamsm or operating method Count 
of the ou^t will coach the operator too— as he watches the 


Counter 


This Small Rotary Ratchet Coim- 

Uf (No 6 ) COUDII reciprocAfing move. 
I of the lever u required for record- 
ing iHe output 
of Bueny unaH 
nechinci 
When the lew 
it moved 
I h rough »n 
Ufie of ^ to 
60 degrecA, the 
couQter r^». 
|er« ooe Tfre 
further the 
lever h moved the higher the 
DUiiibet repilerad A com pleie 
revfJubon of the lever regHten 
ten. Thit counter can be 
adapted to no end of countmg purpOMa, 
^ regulatiM the throw of the lever 
rnce $2 0 () (Cirf nemrti/ /cif/ W« ) 
Small RtnohiHon Cn$fmm of waiUr 
modik ^ i2 00 



Thu Urge Set Beck Rotery Relcbet 
Counter record* the ouqwt of punch prewe* 
metal •tampmg machme* and othen where a 
reuprocatnig movement mdicatei an oporadoo 
Reprtm ooe for each throw of the k^er and 
Mt* back to zero bom any figure by lunung 
knob once round PronM with ^om four 
to ten figtiie wheel*, a* required Pnee witfi 
four h^e* a* tHuteatei H 1.50 (Lut) 
Equipped with lock and k^ lo prevent taa- 
penng with the record, $2 Weitro. (Ced /cm 

Set Back Revokftf on Cous- 
in 


The Veeder booklet an SO-page gutde on horn to rsgMer an in» 
created pTododhn at ANY momfne Sent from to all who ma^ 
meet with the prohlem^tn tncenthn, engineering or manq/bchirfhg 

The Veeder Mfg. Co., 

Hat^^TcNin. 



plogi ykfok wain supposed to be of purs tin 
contained a trace of lead. Blue, and other 
metals in some canes. Pure tin malts at 
a temporature of 23t! deg r* The prmence 
of lead or sine or other Impurities caused 
the formatioD of a compound wbicb required 
a very high temperature for meltliiit The 
reason waa deer Hence the spectrum 
analysis had been applied in a rapid and 
convenient manner, and an optical method 
could supplant a more oompUented cheiuicnl 
test. Other eiperimentn have proted ^his 
belief — tmeHcon Jfaok*»i«f 

A New Doselopment that has srousod 
the greatest interest among engineers and 
sblpoSrnerti in Buropo»-ls the new ITdttingrr 
system which has just been brought to a 
prarticfl] stage by the Vulcan Works at 
Hamburg It la claimed, perhaps rightly 
that when a IMesel englue drives a propeller 
shaft through gearing in the ordinary way 
this gearing ia subjected to abucks which 
it ia Impossible entirely to ellmlimte even 
If a flexible ooupling ia provided The ar 
rangeinent employed by the Vulcjin Works 
la to interpose hydraulic ooupling between 
the engine shaft and the gearwhoel The 
whole of the stiecd reductiim Is otfected by 
tbs giariog and not by the hydraulic ooup* 
ling which merely serves to give complete 
elnstlolty to the drive and thus to prevent 
any trouble arising in the gearing itself 
Several other advantages are claimeil When 
maiiLuvonng no oomprensed atr is uofded 
for starting the engine, sini*o it can run light 
by merely discharging tlie fluid from the 
couplings The saving In udght Is conaid 
cniblc ns compared with the normal drive, 
'llie total mai^lnery weight of a QflOO-ton 
cargo ship equipped with two 2000 brake 
horsepower engines rnunlng at 286 reiolu 
tions per minute mid driiing the profiellpr 
shaft at 105 revolutions pi^r minute is 717 
tons against 1188 tons with direct coupleil 
engines For each r)leHel engine there is 
UP aheod and an usbrn poupiing, the former 
being aft and the latter close to the engine 
Between them U the pinion driving on the 
gearwheel on the propeller sbaft* The 
Iiicsei engine shaft passes through the pin 
ion wheel and is attached to one Impeller 
in the ahead and one in the nsUrn coupling 
A second impeller in each eoupUtig is keyed 
on to the shaft of the pinion wheel itself 
When the engine has a driio in the ulnad 
dinctioii ihe working fluid whi»h is Inbri 
eating oU, is removed from the asti rn roup 
ling but the ahead coupling Is full The 
reaetiqu of the impeller on the Diesel engine 
shaft, causes the impeller on the pinion shaft 
to rotate and thus drives the propellir shaft 
at praetieully the same sp< tn\, the slip being 
ptrhaps 8 or 4 per cent It is not essential 
that lubricating oil should be employed us 
the workiug medium. In large installations 
It Is proposeil to have water for this pur- 
|io8C The pffielrncy is higher than might 
be aotlcipHti d and amounts to 06 to 9fl 
per cent, according to th« testa that have 
been catrled out For this reusuii it 1 h 
claimed that the new sjmtem is superior to 
the electric drive where the overall Ioks ik 
geijep/illy In the neighborhood of 12 to 
per cent , — Martne I n mincer, 29 3, 2 pp ill 

Machlna Shop Chips. — Although the 
production of chips is one of the chief tt)n 
cems of the management of u machine shop 
their disposal is ordinarily given but little 
attention A visitor to a machining plant 
sees plenty of chips being made, but ho 
usually is not shown what becomes of them. 
Naturally since the chips are a by product, 
and a rather undesirnble one at that tho 
mauagomeut is Interested merely in getting 
them ont of the way as quickly as possible 
Large and progressive firms have In many 
eases built up systems and plants for hand 
Ung their chips OD what might be termed a 
production b^s. Just as they do the work 
that they manufacture. At the {dant of a 
machine tool company In Cincinnati there 
is a chip handling plant that is quite np 
to date, and onlqno In some of Its fentures. 
The functious of the plant are to remove 
tile oil from the chips, to provide a storage 
spoce for each class of scrap and to faclHUte 
shipment of the materioL The stmoture Is 
made of reinforced concrete and there are 
seven hoppers, each of which oontid^ m 
dUferent kind ol material or grade of chip. 
The extracted oil is piped to the different 
oU filters and tanks. TUs eotting (dt eaii 
then be used over sgain. ond new oil Is 
added to make ap for losses. Ita nddltion, 
an ontiseptic is put Into ths oU fSr the 
prevention of sUn fUsnossi that the op- 
erators of maebtne toets sometlaso wmtrset 
from patting Mis. The thip besMR jrflt hold 
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PATENTS 

If you hnve an invention wUeb yoa 
desire to protect w« shall be pleased to 
have yon consult os. Our booM givliif 
Information on patent procednrs will bn 
'ssnt upon reqnsat 
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A Utd* ■ carload of each Uod of metal 
cnt, Ottd BE oooo oe a carload of any kind 
boa been accnmulated It U shipped oat. 
With Um plant runninc at full capacity a 
carload inliht be accumulated in a mouth 
A toUwoy cor i« apotted beneath the hoppers 
on tlx track and the chips are dumped into 
It What beoomea of them after they are 
placed in the railroad cars Is largely a 
matter of conjecture, as they are Mild either 
to denleri in scrap material or directly to 
foondriea and ateel milli which have need 
for them and ineaiia of ouiuatniiiK them after 
they have been oompreniwd — A.mptican Afa 
ohiniMt, 60 10, 3 pp , iU 

Industrial Progress 

Mariemont, an intereotlng example of 
modern town pUtmiug and dLvduptnunt in 
DOW under construction jnst ontnide ('incin 
nati, Ohio The completion of this town 
will achieve the goal of yeara of enreful 
thought and plauning on the part of Mrs 
Mary M Kmcry of Cincinnati and CharltH 
J Livingood, manager of Mro £mor> h ex 
tensive properties. Mrs, Kmery is t<» Kpend 
millions for the oatabllahmtnt of ilila motl 
em community to promote the huppineRN 
and contentment of citisens of moderate elr 
cumstances and to provide, witliJn their 
moans the conveniences and neciHRldes of 
life eonslatont with prcsont-ilny Amencan 
standards of li\ing, only a minimum propel 
erty rental will charged, which will N i 
jnst suffldeut to pay a modi rat< n turn 
upon the capital invented The de\t]npment 
comprising some 805 acro-A, will be pruvidi^l 
with complete underground utility systeniH of 
the most nitalern and appnned tvptH, Tlit r< 
will bfl about 11 iniha of impr/»u^ wtrv** tw 
paved in Hccordaiicc with the 1m Kt prartin 
Humus for a population of nion than 7(KH> 
people will he provided by constriitting 
houses of vannus kinds, such as upartnuats 
group faoaoea, and semi d( tacluHl and <!< 
tacbed honseii. There will be amph niiimr 
tunlty for amiistmunt and recreation fdinu 
tion and worship through the establibhmLiit 
of parks, ploygronnds and athletic liehls 
school* and tburches A feature of th» 
towu win be It* attractiva Town CniUr and | 
Village Green situated «t the conv( rgeurt of i 
several lmi>ortant thoroiighfan n About the 
Town Center there will be numerous public 
buildings and busiucs* cHtahiishmonts in 
eluding a town hall, library cumnuinity club 
house, hotel, theater, post ofliet bank 
stores and business othces, and ii public i 
market place Industrial sitts with fxeci | 
lent railroad facilities will bo avnilablo Tlu 
industrial area, when completely devolopud 
will provide employment for 3,000 lo 4 <H>0 | 
workers. — Afnerioon City, 30 8, 5 pp tU 

A New Method of Cleaning Casting*, 
successfully experimeitted with at the Erie 
Pa., foundry of the ilenerul Eleclrlc <-o 
was described by Carl B Lsukhurt of that 
plant In a talk before tlio uumbirH of the 
Pittsburgh Poundrymeir* Aasocliitlun He 
reported not only a considerable tan Ing In 
labor but alito of time since the method 
briefly is that employed in hydraulic mining 
and a casting which would rei|uire a days 
tiro© of two men to clean by hand has 1m m 
don«^ the Bpeuker stated, in 80 to 45 min 
utoo. Dust, that makes cleaning room work 
so unattractive to the workmen is oHmi 
natfd and apparently the posNibllitics of th< 
method have only been acratcbml \ centrlf 
ugol pump boost* the water pressure from 
100 pounds to 260 pounds and delivers about 
256 gallons per minute It was nocessary 
to dig a aump and to connect It to the stwer 
system, to dispose of the excoHS water A 
Monitor turret type nowde, with three 
quarter Inch tip similar to those used on 
the decks of fire tugs, was adopted, mounte«l 
on a three Inch standpipe, the piping from 
the pump to the nowde being three inches 
The operator stands just outside tl»e room 
and heavy plate glass wrindowa In the walls 
ioft above the noaales permit him to look 
into tb© room to watch the progress of the 
work. A praatl one hglf Inch pipe with holes 
drilled In It Is Installed just above these 
windows, so that the operator cun wash 
them off from time to time as they become 
covered with dirt dnring the washing Optra 
tion. All of the waste material is washed 
dowtt the sewer, which never becfjmes clogged 
and tt» cost of handling Is tlius nliminsted 
The sand, gravel and coke which remain be 
Iliad ar« need over again This washing 
prooeos has eltininatsd all of the dnat usu 
ally Men In a deanlng ruum where large 
caadbfS are cleaned And raakce It a deairable 
Plaeela wbidi to work.— /row Age, }18 18, 
2 WKttl. 



The Advantages of 
Enclosed Speed Reducers 


JotuM Spmmd Ji»i^uc»r driv/m^ Co«/ 
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The enclosed speed reducer has many decided 
advantages over the old fashioned method of 
obtaining speed reduction. 


1 Pulleys, exposed gears, belts, ropes, chains and 
their constant upkeep expenses are eliminated 

2 Greater power efficiency is obtained. 

3 Require much less space than other devices nec^ 
cessary to obtain equal reduction 

4 Conform to present day safety laws No chance 
of injury. 

5 AH gears are enclosed, operating in an oil bath. 
No attention needed other than oiling 

6, Not affected by abrasive dust, gnt or adverse 
atmospheric conditions so destructive to other 
types of transmission equipment 

7 Decreased cost of transmitting power with a 
reduction in speed as compared with other me* 
chanical methods. 

These are the more general advantages. Space 
prohibits listing the many specific advantages 
obtained by individual users. We will be gmd 
to give you more detailed information on Jones 
Speed Reducers as applied to your individual 
problems* Your request will have the immediate 
attention of our engineermg department. 


W. A. Jones Foundty 8C Machine Company 

Mnln Office mod Works: 4407 West Roosevelt Road, Chicago 
Smack 5al«f and EniinoorinB Offtoeot 

New York Pittsburgh ClevcUad Buffalo Milwaukee 

Cbarch and Momv Sis. Union TnucBldg. 326 S« 4 »«rrtor Avs^ N W 164 Main St 425E.W«tw8c 
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TN addition to spur and 
L worm gear apeed re- 
ducon, wa oianufacture 
a complete lina of power 

tratumlealon appUincM— 


Tha ■ervice of out an- 
gincers U at your com- 
mand. Tbelr ospatj*^ 
may prove very hatoftJ. 
We will ba ^ad to have 
you wrica u«. 
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RSHEIM SHOE 


good looks of The 
Florsheim Shoe is more than 
a surf^ finish—it endures— 
It IS the outward expression 
of the genuine quahty within. 

vi^tCost Sty ^ — 'DoUon 
TJw a?)C 141 

One af ^ufo OAm^TMi 59l«s> 

JBcioUsc 0 / Srfta on 

Iks Flohsheim Shoe Ck)MPANY 

Mmthotttmt CHICACO 



to 
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ThmU0tU90n»**B V D "rmteiwor 
it h Alwaya M^nWUd By nURad Waoan LaM 

; iKiAot FOR fnir 


B.V DJ 


VX> ” 

Union Suit 

(r^taatad FMryrMi 
Meft's«l $Othe euh 

Yootht 85 c 

«B V D ’* 
shirts vul Drmwert 
85 c thiRnrment 

Men P B V D Underwear 
in Fancy Matriial* 
VaHou* Prices 


For Its cool comfort, long wear, ami fa- 
mous fit, “B.V.D'*i8 averywhara th® 
underwear of men who demand these un- 
varying qualities in their undergarments 

The B.VpD. Compatiyy 1nc*p New York 

SoJa at B V D Ihdarw—r 

Tk* n 9 iM^p .lac 


Tiif I-imiihfjm Suof Oo V D QOMFAinr, INC haa* 


The Criadaal aa aa lavciitw 

( Oontinadd fttm jmv« 977 > 

ov«r tti8 entire ibeet. An astonSding Mght 
gr«oted the gave of the oAci^U, for wfaere^ 
ever the man had written In aplttlt with hia 
|M>D the wordfl and Jettera atiMNl out oliHlHy 
lu black and onuld be read an eaaUjr asisny 
other writing 

Thli method ia not on the official router 
of aornt coromnniratlon methoda and Ir waa 
unknown to our letter inapoctom in the late 
war until a frtond of thla writer bore the 
Horret to headquarters. 

Mention of this affair brlnga to remem 
braiice the fact that con^icta have been ma* 
tor in\ontora of aerret methods of oommunl 
cation and of amiiggHng* ■ome of their prac 
tices and coilea being of the moat ingenious, 
ct>mpHcatcd and trarprislng kind But thla 
matter baa been treated at length by others 
and I have not apnoo to go into details bore 
'Hie art of hidden oommunioation reaohed its 
height to be sure in the days when talking 
naa forbitlden among priaonora. 

Another type of Invention to which the 
criminal has devoted unremitting attention 
for centnriea ia the secret door or magical 
cabinet The reader must remember that 
no castle of old fashioned romance was with 
oat the former and that the Utter has been 
widely employed by conjurers and spiritists. 
Since such products can bnrdly have had any 
licit use to begin with, their attribution to 
criminal origins is almost automatic. A 
single onecdote will sene to lllustratn the 
uses to which magical cabinets were put 
In the fall of 187*> n most distinguished 
Iciokliig gentleman somewhat far adianml 
down the slide of life, to judge by hla snowy 
hair and silvery beard, arriied at the IloCil 
(Uneve In Naples IMth him came a bat 
ter} of large trunks and, whnC was more to 
the estUttic eye a most |>re)K>so«)M4dng dam 
sel — tall oud stately and Himj to opoUnoe 
The gentleman announced that bo was >ng 
llsh and permlttod himsrif to l>a esUod 
milord thougli Home tliought there was a 
Teuton burr in hia cousonunta. Tlie lady 
was bis niece and occupied a room adjoining 
that of milord which fact is important to 
the unfolding drama 

The newly arrived couple had no sooner 
got their trunks oponeil than two largo cab 
inets appemmd in the shape of moderately 
high desks with drawers below and n tablet 
aboie that waa pullf^ down fur writing dis 
closing other smaller compartments and 
drawers, Whoever has meandered through 
the neo antlqiio shops must be familiar with 
those eontraptiuua As soon as those affalra 
were unpacked, milord pushed one of them 
through into bis niece s room pulled out n 
amall drawer that was fitted with lock and 
key, passed his arm back until it must liave 
Rtruck the back and then carefully mo\rd the 
enbinet over with its bark against the door 
eoiinecting the two rooms, which bad mean 
time been rinsed Oolng to his own room 
by way of the hall, he placed his cabinet in 
ft simUar position agnlust the door pulled 
ont a draw'er corresponding to that he had 
drawn in the opposite room and made some 
marking on the door with a pencil This 
done, ho drew his cabinet awny again, eu! 
a piece out of the thin panel of the door 
with an anger ond a Jigsaw and put hia 
cabinet buck into place 

\ few days later, sfhr the newcomirs 
hod Hiitisfiwl the host of thtir superior breed 
ing a thing not difficult to do if one hiiie 
the rapdy bank notes, the milortl Inghse 
stopped in to visit Amalfi the pnooipal Jew 
eler of the place He went over the Jeweler s 
stock with fat su)Hirciliuu8nesa and wound 
up by buying n scarf pin for a thousand 
francs He paid in cash and asked that the 
trifle be sent to him nt the Hotel Geneve^ 

A week later ho appeared again wltli a 
most beautiful jeweled and enameled watch 
i ould Signor Amalfi supply the mlMlng 
stones and repfdr the injured enamel? In 
deHl be could tu well os any man pn this 
rich round ball So the watch was left and 
soon thereafter called for 

On the occasion of this third visit, milord 
looked over a good many predoiuf trlflea, 
bought a bauble nr two and remarked cm 
nally that hla niece had bocomfi engaged and 
that he roust go to Paris and boy a string 
of diamonds, which "was to be bar gift from 
him (^uld Signor Amalfi rCoomiMM the 
best jewpler And Amalfi* quite tip to htiinan 
expeikations duly knd fluently rccomroen^ 
hims^f So saiivff ha brought fiMth from 
faU safe a «4lar and aeckUce which hod 
jnst been bought frpm the mfortoniU 
Prinoeas dl Panto lor a rldicalonaQ^ 
sum Tbc thing iTm readily vmcfh ‘ . 
frauft. Bnt, nnfier tfia eltcntnetancM* 

000 wooM fieich ehie morineloilf , ^^tton. 


MUord oxaoBlaed tt eritiooUT and wmtt away 
laying that h« would oonstder H« moHj 
hod faiuHod aometbing moM exiwnalvh lot 
bis beautiful niooo. 

Poor Amalfi ut In tha brina far oavaral 
days before milord delgnod to put la on ap- 
pearance again. This time he had made up 
hie mind to take the thing, After oB, it was 
money enough to spend on a woio«a*a throat 
But he would have to arrange to brlnA the 
money from tils bank in Rome. That wohid 
take four days Su then 1 I«et Amalfi brlhg 
the trinket to the Oeneve at 11 o’doek on 
Saturdfty and all would be well But tbo 
whole business must be a aseret from the 
niece She must under no ciroumetancea see 
the necklace or suspeot the jeweler s misnion 
On Satarvlay Amalfi appeared and was 
ushered up to the room of the milord with 
\fist ceremony He found hla diatihguiahed 
client waiting for him They sat di^n at 
once and tbo diamonds were passed over to 
milord fur a lust insitectlon He had them 
In his hands passing a critical eye upon 
them, when there came a light tapping on 
the door and a musical young womoQ^a voice 
calling “l^nclel tTncIel* 

Milord spun about in a twinkling toseetl 
the diamonds and tbelr case Into a drawer of 
the cabinet, beside which he had been sitting, 
took a key from bts pocket, ostentatiously 
displayed It to Amalfi and lotted the drawer 
He was none too mift, for the reaplcn 
dent nieca opened tlie door wlthont farther 
ceremony and came Into the room annonne 
ing that milord m tailor hod been waiting 
some time in the oUiur room and was him 
Ing 

With a wink at the jeweler who bent a 
favoring eye upon this young charmer, milord 
remark^ that his niece would entertain 
fiignor Amalfi while he went to appease the 
taJJor 

The jowelar and the beauty sat and chat 
ted They chatted of this and that Tbej 
auitfN] They grew a little restless. Tlie 
Indy rellcvMl the situation with slight on 
quntrtes whieh rnllied the flagging patience 
of iho Jeweler Again they chatted and onct 
more walteil At last the girl grew impa 
tient, said that the tailor was an old bore 
and went to inromon her iinele 

Rignor Amnifi waited alone now He 
wnitf^ an hour Then be summoned the 
hotel proprietor who assured him that hi 
hud seen milord go out wLlh a gentleman 
and milady soon ufttrwards, evidently In 
quest of her uncle Amalfi mentioned the 
necklace and ludlrated that be had seen the 
thing htckMl into the drawer of the cabinet 
Tbo landlord threw up bis hamis in horror 
hat an absurd fear of Amalfi's ! ^ hy 

them pcoiile wore finer thim spun gold It 
was the way of great folks like these to be 
forgetful No doubt miluni had gone o# on 
some tangent and bis niece wgs seeking Mm 
Ti< l Amalfi contain himself Besides, wereu t 
the diamonds locked in the drawer 
Content onoe more, the jewsler relaxed on 
a couch and waited, the hours passed , then 
the day At nightfall be would be put off 
uo longer 1*4. C tho Knglishtmiii like IC or 
not, he would uot go home without bis dia 
mnnfUi and he must go home He'd break 
into the cabinet and if milord wished to sue, 
let him try it 

A poker was procured and the drawer 
broken open There Iny the jewel cose. Jeer 
ing oficn with its aatin throat But the dla 
mohds? 

MUord had merely stepped around Info hU 
niece's room, pulled out the trick drawer 
there reachod in, taken the rftamonda and 
gone upon hia way And the beautiful niece 
having allowed her dear unde to catch the 
boftt, hiirriod after him and took a train 
going In the ofipoalte direction AU her of 
facts und bis, excepting Some empty trunks 
had been previously removed and there was 
nothing by which to trace these cabfuir 
thieves. 

T&Uiif the Stenchee Oat el 
Industry 

iOtmUauad from papa 97$} 

that a cubic Awt ot Uie carW wfU tain 
up, the dlstiUatioB temperataraa neoeaafiry to 
recover It from the oaroon. ahd like fidrors. 
But the largest InstaUation for this purpose 
handles only about 4,000,000 cubM teat d^y 
where a garbage Mdtiotion Msnt for a bis 
city would ntqtttre the bandog ot twehty 
five or avMi a hundred times the rolume of 
««*• > 

The Jvtaat gfifoHne-foooVery tdsfit usm 
from iilim to twelve tom ot ^ oftrboo In 
tbrfo diffempt eboorbsrs. onlt two At tbun 
worklnf «t $ time* wMle a ffeM i 

oaa* At ItlSr 


k being 
tou tw 



JOMS; 1S3M 


SCIESNTIFIC AMERICAN 


4S7 



Mtgaiflwl 
225 DUnetm 

Tbif b wfaal th« Up of 
» 67*1 li Uk0 wMa 
M«n thru tb« 


Ultralens 

Microscope 


At tsiC the bi^h poworetf mloroMope It 
wlthiii th« r«Mh of sit who p a 

wbhtottadr, oboervo sod ex 
parbnani with the vstt world ^ " 
of aiaute objseb that art In 
▼bfble to the asked e 7 « Are- 
markable dlMOvery enable* tu 
to maauficture the Ultimleni 
MIcroecon (maialfiM 22S dlameten) for 
non efghth tM itawnl eost. 
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Ea«y to Uael 


Aay aiaateur oaa Immedlstely itart ualn| 
hblJltraJena to examine the edic of a rasor, 
the math of a eottoo shirt, the bacteria In 
dbtj water No technical training required 

£ y«< b«itd»d« D? ■cMnrist* 
and tsschan are utlns ihli 
btttriMiMbi today It U at 


tntereatiaa inttnic- 
tly« and acleniAe Qlvaa 
eoonaotM naiiitftcatioa and 
JttOB 


perfeot dvdiiitl 


COMPACT 


The UkraUna Microacope 
cornea packed In a beautiful 
Dakellte cate with full tn 
etructlom that anypoa who 
can rend can nodaratand 
Laaoea ol 12S x and 325 x 
ohloetfyaa can be fumlahed 
at |1 SO aach 


ORDER TODAY 


Otdw tHrect troa tlila odeerHaement mm) Jet your 
UlMwea Mloreaeooe now Fully snaraoteed U. 
howevet yon daaira aaora lolaratanoD belore pur 
ahaaini we will sladly aesd free deaortptive oaulod. 


SClENTinC APPARATUS CORP 

m MLTON, PA. 


Hotel 

PANTLIND 

GRAKD RAPIOaMICHIOAN 
•CKMttctpiMkiytwpMV 

la oonfoAi Mcvioe and 
■ppoinnaenta-and la the 
caeceUeBoe oi Us eevend 
teateursnte-tbe PantUad 
Tanks tbe finest 

hoisie la Ameriok Thow 
who beet know Grand 
Rinldi, lavatiablr eop at . 
tbe Fsadind.7S0 rooms. ' 
jwz.ftaenr.ew mOtm- 

GRAND 
RAPIDS 

Tkt AmemCaeNati 


reduoUon works would need towers aontnln 
ing tt good bau7 tons of the cocoanuc char 
corJ, a ooneideraUe loveetment However 
l>r Chanpy sayg that when the cfaeutlxC 
knows the tdennh load* factor of this par 
tioular uubaoce, probably bo can xo arrange 
bis carbon sponge that smaller quantities of 
carbon will handle larger volumes of gas 
btdng nrraugrd so there Is more exposore 

aurCsoe. 

Tbe cost of tbe carbon sponge Is not so 
srrloos ns cortuia other factors Once 
bought it can bo used over and over, but If 
power must be used tu force several bun 
dred million feet of garbage gas dally through 
an nbaorbhig system at high preaanre etnn 
if it cuu be done as cboaply aa two centH 
pt r tbousniid onhlc feet per dny the power 
charges would come tn several thousand dol 
lara a dav, which is ttm expensive TTiere 
fore the cnglnotirlng design must ''bo worked 
out with a view to keeping the power re 
qulrements at a minimum 

The bare auggestion that offensive odora 
can be eliminated has arousefl grout interest 
among mannfocturers in the adgmatlxed In 
duatries, indicating a willingness to make 
their plants inoffensive as soon as science 
shows how But at present the efaouiiat, sur 
rounded by eager queatJooera who want to 
know what can be done In this case or that 
aska for more time to get facts like those 
of the stench load, the power iHist of handling 
gases, the kind and quantity and absorbing 
capacity of carbon for different purposes 
and other problems that require further re 
search. 

Instead of burning or rendering garbage 
an Italian scientist, Dr Giuseppe Boccnrl 
Himply calls mlcrobcB to tbe colork and letx 
them Disko an odorless humus for the gar 
dens out of kitchen leavings, stable manure 
lawn cilpplnga fallen leaves animal car 
cassea and other wuHtes found in the garbage 
can Fermentation does the work inoifen 
sively The fats and tankage are lost to be 
sure but something useful is left neverthe 
leas, where Inciucradon destroys everything 

It is an Improvement on the farmers 
taanure pit and the compost heap m your 
backyard where you pile grass cUpplnga and 
leaves to rot f>r Bewari first worked It 
out for Italian farmers and the principle 
was adopted by municipal authorities in 
that country eight or ten years ago Coal is 
too expenitive In Italy k>r ( Ither indneratioii 
or reduction, and dumping garbage in such 
a crowded country involves expensive haul 
Ing So the Boecari system successful there 
is now being demonstrated In France, Eng 
land und thi country 

By this system the garbage carta hack up 
to a Beccari rymothermlc cell” and dump 
their contents until it Is filled This cell Is 
Beocari's invention It may be any alae 
from one cubic yartl up but for city use 
there la a standard cell about ton feet high 
and eight by nine feet In width and length 
built of right maaonry or concrete tightly 
cwvotcd to prevent the escape of o«lors 

The thing la practically n atovi In vhith 
garbage burns bv feritiLutation or bacterial 
action instead of fire Fur there la a grati 
■t the bottom upon which the garbage rests 
and nir ducts for tho creation of a draft 
and Q short toiler corresponding to a ihira 
ney The cells are built in scries and after 
one bus been filled and Hosed the tempera 
ture of the garbage rises to between 140 and 
300 degrees Fahrenheit, remaining lientiH] 
for about twenty days, aceoniing to^he sea 
son and weather, and then slowly coolint, 
down In from 30 to 45 days it is opoD<td 
Nothing if left but a moist residue resem 
bllng loam which, when dried can be used 
to enrich garden and farm soils like com 
post The carcass of an animal put Into one 
of these cells Is reduced to the skeleton, free 
from flesh and cartilage Fverything in 
garbage except bones crockery, glass, metal 
and the like is reduced to this reaiduR 
which it odorless, and better than compost 
or manure from pits os a soil enricber be- 
cause It contaiUB some nitrogen phosphate 
and potash The gases gonsrated during the 
process pass through tbe towor where there 
Sire ^baffles * or shelves with layers of absorb' 
Ing earth and snifste of iron that catdi and 
fix their volatile nitrogen and ammonia for 
fertiliser This ssoaping gse is mads quite 
odorless* OorbagB in these cells has, for 
test purpoMA bfien inoculated with dlaeaao 
ferms as virulent aa the anthrax spores, but 
at tbs end of twenty days the germs had 
been utterly dwtroyed 

Then, there are great things t-doing in tbe 
meat packing Industry, long infimous in this 
matter of industrial perfntnes, and damned 
by and large for them 

^ other dayi a ohemica) engineer con- 
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Waterman's 
Spoon Feed 

FoUows the principle of 
human breathing — Inhales 
air and exhales ink In exact 
proportion to the speed and 
pressure of the writer — 
never too much, never too 

Waterman's Spoon Feed Is the only soundly 
scientific fountain pen feed made — the only 
one that holds in perfect control the flow of 
ink from the barrel to the point of the pen 
without skipping or blotting 

Size for size. Waterman’s Ideal Fountain 
Pen is the most beautifully proportioned and 
finely balanced of all writing implements 



^addy of Them odU 

Tk* aiost Popular of all Vacafaon Companions 
aao Commencemeat Gifts 


Sold at Resorts, on Ocean Liners 
and by Best Dealers the World Over 


L. £. Waterman Company, 191 Broadway, New York 

Chicago Boeton Sun Francisco Montreal 
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FACTS ABOUT A FAMOUS FAMILY 



lavgnihcant part of a car. but 
when 500,000,000 of them are 
Uied in a year, they run into a 
large sum of money 

Big little items 
in the family budget 

About 70 per cent of the parts of an 
automobile consists of small bits of 
hardware, such as washers, nuts, 
bolts, screws and pins 

These arc small items in a car’s con- 
struction, but they represent large 
Items in the family budget For in 
a single year, the General Motors 
family uses 500,000,000 lock-wash- 
ers, 250,000,000 screws and 100,- 
000,000 pins of various kinds 

By standardizing these minor parts 
for Its divisions. General Motors 
effects large economies which con- 
tribute to the quality and value of 
its cars, and increases the sources 
of service to their owners. 

GENERAL MOTORS 

Buick Cadillac Chevrolet Oakland 
Oldsmobile GMC Trucks 


n«cte<] with that induatry mada a prophecy 
that protnlMK a revolution 

He eaid that within two year* every *uc- 
ceaaful meat pHckina plant of any «ise would 
adopt a new procesa eliminating obnoxiou* 
odor*, and tlint the »oap-rcndorlng work* and 
garbage diapoaul plant would soon fait into 
line behind the packer* 

It may take more than two year*, but 
otherwise the prophecy aeoma conaervatlve, 
for toilay tlita prouwa in furemoat In the 
thonghta of packing hoiiae people all over 
the country It la well worth thought, bo- 
cauat it promiaca to cut down to leaa than 
one half thiir pnmtit overhead expenaea, and 
give them more htgli grade product* to aell 
There ia reullv only one departraent of a 
packing eatabliahmont that generates often 
aive odor«*-the tank bouse Otlnr depart 
menta are preparing foml under Government 
IiiaptH tioii Olid ha\e the appetUliig fragrance 
of till- butchrr ahop and kitchen The tank 
houMu hundlea w hat enn t be uaerj for food, 
tiiriiing it into aonp grenae nnd fertihricr 
and jiiat to bo oertoln that iho soap greoae 
will he made Into aonp It la gi'ni roily do 
iinturei^I ami made uneutoblc beforehiind 
There arc four woyg a plant eugiuLcr 
oiicL sold In which prodneta leave n packing 
house They go bv team by railroad down 
the aewer- — or out through the tank houne I* 
Itutchcra admit thut this part of the plant 
haa been moat neglecteii, though ita oiiur* 
ha\e bimn rixluceil hv quirk handling of ma 
tenal and croustiint rleuni ig iu recent veora 
NevertheJpw millioiia of poiinda of gooil 
fiMtd liaie, through m gleet, gone to the tank 
liouHo and the nature of the mutenulM hnn 
dbd together with the metluui of rendering 
them with steam, hoe mode bod omtllH in 
et itoblc 

Now thlN ni w proccHM eolletl * dry reudi r 
tng hoM bteii deviJotanl by Myrlrk I> TTanl 
lug, RiiiH rlntpndent of a big Uhicago meat 
pocking PNtabliahment and it has Jnl John 
I* Harris a chemical engineer to umko the 
aboM propliLCv 

idea is something like this 
Around the ribs of meat animnla there I* 
fine fat and tallow, easilv rendered for foml 
by cooking in Ita own Jiiici ' iu 8ti am 
jacketed kettJis 08 mother umI to * try out* 
leaf lord Hut thut Is only 15 per cent of 
the fat ill tin. onimal There in a lot more 
in the trimmings, boups and varioua parts 
that Ho not go into tin butcher** meat 
These havi be« n sent to I hi tank houae and 
put through H wet rendering*’ proceaH hi 
mg i‘onke<i witii a cnnsidcrnhlo volume of 
water in n cIoimhI pressure tank Such fot« 
are high In acid Htrong in flavor and odor 
and unht for foml The tank water in which 
they ore cooketl is hoovy with meat uollds 
which are extracted and dried making tank 
age The odor of tankage is so bud that It 
IN used chiefly for fertiliser though it could 
be used for stock and poultry fmal if of a 
better grade bringing more money to the 
pucker and the fnrnur 

KVir years pocking houao men have Nought 
Nome wav to get rill of the tank water, which 
Ih blameil for ali the stench and waatn of 
the tank houw This new dry rendering 
priH-css bundles tank house matenala with 
out water It extracts the fat by roasting 
Instead of boiling onil changes the odor of 
the tank house from a fertiliser smell to one 
of cooking The trimmings bones and other 
material are br«t ehoppml fine in a hoahiug! 
machine and ihtii cooked iu a revolving 
kiln that kt>ops them in (Constant agitation 
>\hcn aiifficiantlv cooked they go to a per 
colating machine the invention of Mr Hard 
ing that separates the fat from the ‘ crack 
lings ” Hitherto it has been impossible to 
get a antlsfnetory percentage of fat out of 
the cracklings by nnv dry cooking process 
blit this percolator does the work experts 
say Besides yielding more Industrial grease, 
and a bettpr quaHly without offunsivo odora, 
it leave* crncklings ingtoad of tankage to be 
ground up into stock and poultry food^a 
coarse grade of Philadelphia atrapple” for 
the cows and chickens, as it were 

Kverything that go«« Into th« melter 1* 
fresh and sweet and cotnea out fresh and 
sweet Tank house fat* rendered by this 
process, though used only for indiistrlnl pur- 
poses, arc In many cases of food quality 
And more food fats can be saved from the 
tank house by dry rendering Bsoide* mnk 
ing bettor products, and effecting marked 
economies in labor and fuel, thU proceas 
makes the tank house a pleasant place to 
work, where heretofore it haa been avoided 
by everybody in a packing eaUfalUhment ex 
eept the folka who had to work there, akd 
they have not always been the beat kind 
of worker* beeanae nobody wgntod tbgt aort 
of Joh if be coold hold down a pleasanter eae. 
Anodkor odor that aoema adkadiOad for 


Chssified AdverfiMneats 

Ths Mark€t Pfooe for the SimU 
AdvorUoor 

Bate for odvartlalng In this — t lon IS 
cents par wnnL for each biserUon, 
in ndvonaa, Minlmiim spee* aMepiahiSr 
20 words. Rote cord giving dlseoonts for 
nurabor of lasd^ns sent tm roqilsst. Aih 
vartlscmente for tmtertlon la tb« August 
tesus sboold be in. our office by Jum 20 


eottipteto 


ADVERTISE In 24 Bto Sunday Nvwspaps^ 24 
* — - HdpM Guido IL^na 1000 uubUeii- 

stamps Wade AdvcrUslnff Baltimore 


words, 116 






BIG MON^ and test ssdmi every owner boyk 
gold initials for his aula You chance *1 6U make 
f] 44 { 10 orders dalJv easy Samples and in- 
forraaUon free. World Monogram Co Dept. 81 
Newark. N J 



$80-1200 A WEEK. Genuine QoU 
store windows. Easily apollod Fr 
Liberal offer to general airente. M* 
Co 440A North Cuirk Chloago 


Letters for 
Sampfto. 
io LMter 


istalUo 


TELL THE WOHl^ WITH SIGNS. Our gen 
uine gold window sign lo^m are an exoetleni 
mnnvy making pnuHNittlofi for handy men. lUann 
Sign Syalein Bethune Ave Detroit Hloh 


MAKE MONEY >ilverlng mirrors, all klnc 
nlatlng knives spoons, auto headllahts. 
rurnlancd International Laboratories SOt fifl 
Ave, DcuC IIA New York 


kinds 

fth 


AMERICAN MADE METAL TOYS AND 
WOVELTIKW 


MANUFACTURERS on lorga scale and horoo- 
workers wanted to manufa^re inttal toys and 
novelties. Barking Dogs Wag TaU rups, WiW 
Animals Autnmabile« Indjkns Bird Wrilstlea, 
Cowboys. Baseball Mayem. Cannon Toy ^Idters, 
Statues of Liberty Miniature Capitols Dathtng 
Girl Souvenirs and others. Unllmltad noaololUtlco. 
CuaranUied casting forms, complete outfit, fu^ 
niuted manurarturers from fG 00 up No experv 
enm or touts necoHsary Thousands made complote 
per hour 1924 husinese starts now wa buy 
goods all year and pay high prices for flnlsheq 
goods Cash on delivery Contract orders plaowi 
with maitu^Uirers. Special casting forms mad* 
to order Catalog and informallon free “ 
spondrnce Invited only If you mean budness 
Cast 1 mducLs Co 1898 Booton Bo^ New Yor] 

BURINEDS OPTOMtlWlTY 

YOU CAN have a buaJncoa profession of your 
own and earn big Income In service fees. A new 
system of foot oorroctlon readily tamed by any 
ona at homo In a fenv weeks Easy terms fq] 
Uralnlng openings everywhere with all tbo tn 
rou can attend to No capital r^uirod or go 


s for 
tnuw 

you can attend to No capital rMuirod or goow 
to buy . no agency or soliciting Address Stephen- 
son Laboratory 2$ Book Boy Boston Moso. 


CUMISTRY 


PS' 


ra eapertenc* Special attantion given to solv- 
chtisnioal problems and dealgntng fomulas to 
Bt jpartlculor roquirsmente. GhanlcaT 8srvloa< 
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CUadAwl Adyrtii in B nt i — GoteW 


m DfVlNTMU 


ir YOU HAYS A PRACTICAL, naafol Invan- 
Uott to .aail. write ui prompur ataUng whether 

T 8KT L PATCNTR. CatablUhed In 1900 To 
tKKT^ A Seott 778SA Garaon 

POtt MAUL 

ASaORTED SIZES p C MOTORS ^ HP to 10 
HP Thaae wen uaed by via In our old plant whloh 
waa in the O. G. dlatrlet. We guaranM Uiem to 
he meehanleafiy good condition Will aeit alngly 
or entw Write for prloea, etc AUdreu W 

Rletc. tiff Elrctric Ventllatlna Company 2S&U N 
Crawford Avenue Chicago. JUInola. 

OUTRIGHT SALE or on royalty basis U S 
patent rtghU on an original invention for propel 
^ Couj^bin 209 W llSto St 

PATEINT RIGHTS for Sharp s tapping machine 
Will top water and gaa maliia under preeauro 
Patented In United Slates Canada and Uexlro 
L, M Bidaie, 910 Sonoma Street Vallejo Calif 

'at" great bargain all foreign 'patents. 
Pocket aewing device Big monry maker C A. 
Myers Company 6924 Woodlawn Avenue. C hi 
oago lU. U S A 

U 8 PATENT No 1481016 Container-lining 
fnming device Appllrablc to Ico cream or other 
InihisUy Hermann It I.canhard ilalirdon Paler 
son N J 

LAN«UA«E« 

WORLD^ROMIC SYSTEM Masttrkey to All 
Languages. Primers 91 94 rarh language lio- 
hemlan Bulgaruin Cantonese Danish Dutch 
EngUah French German. Hungarian Italian 
Japanese, LaUn Panjabi Polish Portugui'sn Ru 
manlstoi Russian Spanish Swedish rranoiincia 
tlon Tables 80c each tanguMge Dlctlunarica, 

(pxiiumars, 4 OOO langui^s Afrosemlttc, .Amerln 
die EarJjidle Indoparlflr Siberia Sin Indio Iah 
Qiege^ P^bUshlng Company 8 West 4(Hh Stre^-t. 

aiAIL ORDER BUSINESD 

START MAIL ORDER BUSINESS— Pracilcnl 
Information oonoeming its wonderful optiortunlties 
obtainable through TOF MAIL ORDFIr NFWS 
America s Isadlng mmU trade publication Yearly 
Mufaa^lptlon 18 00 Sanipk 2r>c Booklet free 

MAIL ORDER NEWS 1642 Bristol Bldg N Y 

$B0 WE^ evenings I made It mall order 
Imalneaa. Booklei foi stamp u Us how Sample 
and Diari 26 cents Friw )2 articles worth |a 
Aisciff ScotL Cohoes. N V 

MANtirAcmiesfl 

UNUSUAL OrPORTUNITk (OR DIES Stomp 
ing Dle-eastinff plating enameling ncrew ma 
chine and wire products Reasonable Large ex 
cenent equipped factory Metal Ciwft Manufactvr 
Ing Co. Box 2S0S Chicago. 

MISCBIXANBOUS 

THE FUEL QUESTION 80LVBD Through 
rtjwnUy patented ehemfoal process any grade of 
lignite coal can be briquetted so as to oompfir 
with brat gradra of bltumlnouN and anthracite 

coal Briquets wlU be made and returned for test 
of any ewU samples, free of charge This pmcMs 
can he obtained by gxmrantefd royalty basis or bv 
state or Territorial righto For further Informs 
lion address Georgs W Love Mohrland Utah 

GENUINE Indian made baskets blankets, beat 
on earth and wamp^ Wholesale prio^ onto 
loir« mailed free F^neis Ollham Kelieyvlllo 
CaUfomla 

POSTAGE STAMPS 

14 VARIETIES Cuban stamps 10 «nts List 
*tf 6000 low prietfd stamos frm Cibbers ^mp 
Co. 111^ Nassau St New York City N Y 

SALESMEM 

MAKE 9100 WEEKLY IN PPARE TIME 
*ha4 m pabile vimnts— long « 
ing Mis. Two sales wopkiy pays liOO nrolH No 
big InvestmmL no canvassing Marpr of ^o- 
nho made 99611 fn one month Bepreaentotlvrs 
wanted at ones. Thr Ozarka plan Is sw^nlag 
the emmtpr— write today giving name "f 
county Oaarka. 624 Washington Blvd ( bicago 

SELL COAL In carload lots. Side or main line 
FxperkDca unnaosssarv Barn week's p«y In an 
hour liberal qrawmg ^nwunt 

Wsahingtxm Coal Go 838 Coal Exchange Building 
ChlGfIgO. 

Book Shelf aearing 

cIcAT our shelves wc are, 

1 otFenng & number books, 
msny st sttrsctivc dscounti snd all 
ttsndArd works of reference and 
usefubesi. Wme for hst of tides 
andpnees. Wsshalibegl&dtogtve 
sddmonsl detab and invite inquiry 

SGBimnC AMERICAN RUB. CO. 

SI 3 Rt'os^wy -f- Now York 


elimioatioD 1« th« 'Ashy* im«ll of the flah 
awrket, wharf and flahinx vowel ThU haa 
been a handicap for yean In the Ash dealer*s 
builneae, tarnlng away cuatoihera Fopu 
larly^ it le a humorous subject, but people 
ill the Asti businoM do not Roe the Joke 
For landlords refuse to ront property to fish 
<lea1ers, nmnidpalittca bauish Osh houses to 
lonely places, and the restrictions and laws 
Imposed upon the industry for its smells 
have been a serious handieap in its develop- 
ment The Ash business In thU country Is 
nn undernourished infant Industry for our 
|)er cupfta ennsumption of that food is piti 
fully small And the smell of flsh more 
than any otlier single factor, is held re- 
sponsible 

Science finds the odor of fish highly In 
teresUng '■ 

You know of course that when yon catch 
flsh yourself, clean them immi^lately and 
put them right on the fire, they are nut 
fishy citlar in smell or flavor You bavo 
said *Tlmt in bei anse they re fresh * an 1 
let it gn at that But science says you may 
ha\e Just as good fish devoid of the fishy 
odor and quit* fresh in flavor, days after 
they have been caught— vt«, and Vhceks if 
tlipy come out of cold storage — provided you 
understand what causes the fish odor and 
get rid of it 

Fish have u natural slime that makes 
them slippery This is ii coating that pro 
toctH them ugiiinat buctirla us the skin of 
an apple protects its flesh from decay molds 
Small fiah caught and thrown back into the 
water tire freiinentlv uttuckml by disoasos 
because their protective coating has bot»n 
broken in handling \\ hile this slime jiro 
tcctH the living fish it is itself inhabited b> 
7''i iiiid 100 i1 iff ( rent families of 
oceanic bin t( ria about one third of which 
arc comparable with those that cause decay 
on laud in meats and othi r foods FlMh 
taken from the water w dl be sterile for 10 
or 12 hours Thi n the slimi growing warm, 
and an excellent culture medium stimulates 
bnctirinl growth which penetrates the skin 
and fli'sli And then s your fishy smell 
which isn't chnnicterlstii. of fish at all but 
due to bn«l bundling It can be elimiiioted 
by btitcln ring ch uning and ctading fish ii« 
soon As tin v are < aught 

Tills duv( tails rigiit in writh an interest 
ing new sales methmi that has lotely Npniug 
up in tin fish hiisimsH Instead of selling 
fish whnh thtlr meat Is cut off In bcmelcss 
fihts wrnpiHHl in wuUr prtiuf parthnnnt 
pupt r and sohi ready for cooking Those 
fikts arc »« devoid of odor that they can 
Ik ki pt in a groctrs ice box with butter 
and Hk hutchi r and grocer arc able to sell 
fisli giving wider distribution If a hoiisir 
wifi wants boiled fish sin can cook It right 
111 the parchment pajier and nobody will 
know slu is going to huvi fish for dluntr 

Inhere is auutln r w ay to get rid of the 
hshy smell in markets on wharves and par 
tieularlv in fishiiig v i sstls 'ITic oilor of a 
will sinrfoned fishing vessel tumbling around 
out at *« a doesn t bother people on shore 
but it Is sonn thing that fishermen have hud 
to put up with for hundreds of years 

‘ When it is going full blast ’ says Captain 
Frcileri*k >Mllinin \\ nllaco the sen noyslist 
it will bUiikMi white paint make a lamp 
flame turn blue and discolor rubber boots 
1 could write n monograph on bilgi. pir 
fumes 1 ve sniff« d cum dr htlt/e on th« hnli 
bnters nnd trawlers of tlie North Pacific,' 
tin shnekers haddm kers nnd Rtenni trawlers 
of the North Alluutli the red snupiier 
smacks of the Oulf and a ft w others In 
some craft it is strong enout,h to make a 
skunk die of vexation nt being unable to 
snrpnsK it or make u shark cough or turn 
tin. Htomach of an ostrh h 

To git rid of this odor flshoroicn rip up ( 
Jerks tiikt ballast out imd st rub it witbi 
hme. Hint wash the hold and havi. a sweet 
ship for oui. out going voyage but ns soon 
as fish nn* caught again, the bilge begins 
to get fouL 

Besides writing novels Captain W ftllaeo 
edits H fishermen h trade journal and not 
long ago set out to w e what Science could 
do to deoilorixo the fish industry He stiit 
out u chemical engiuwr M M Stone, with 
one of hie sub-evlitom to make a stndy of 
bilge water in the fishing vcssoIh that come 
into noBtou harbor Sampk’i of bilge wnttr 
were taktii allowed to ogo m vi rnl days ex 
amiued and found to cuutaiu organic matter 
in gURpension that gave off •wlfiirottevl by 
Urogeu — which is the odor of a bad egg 
What Captain Wallace said about white 
paint wos confirmtsl chemically for white 
paint contains white lend, and that Is soon 
blackennd by sulfiirettod hydrogen The 
; chemist then made exporlmenta with differ 
I (CosHaaed on page 4*^) 
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GMC Tractor Trucks 
Reduce Ton Mile Costs 


For transporting volume tonnage — for haul- 
ing jobs where loading and unloadmg is a 
slow operation — 

GMC tractor trucks provide the means of 
utilizing a power unit to its full capacity, and 
at the same time they reduce materially the 
ton mile cost of hauling. 

CkMiaid^r the Weklorf Paper Producta Co of Mlnneapolla, 
ttenulacturera of cardbcMrd cootalnera. Six GMC tree* 
tor trucks with aeinl trailer equipment are kept coo- 
atantly busy hauling from atx to eleven tons. 

Lika switch eiiglnea,theae tractor trucks ‘^apot’* the aeml- 
trallers anywhere to await loading with scrap paper and 
Ukewiae leave them for unloading new contalnera. 

The saving, because of the flexibility of this 
equipment, is at once apparent Further sav- 
ings are made possible by GMC tractor trucks 
exclusively, because the famous GMC Two- 
Range transmission provides speed over good 
roads, and pulling power on bad. 

Ask the nearest GMC dealer for definite facts 
and figures on the economy of tractor trucks 
in hauling volume tonnage, or write for 
special booklet 


General Motors Truck Company 

Division of General Motore Corporation 

PONTIAC, MICHIGAN 

in the Dominion of Cana^ ^ ^ ^ « 

Cmnorai hiotor* Truck Company of Canada Limited Oehauia, Ontario 



tHetrihution Centm at 


*MlnnMpoU* 
ufcee 


•pswysv 
Mtrolt 

Houeton 
* 1 ndlafispoUB 
Kanau City 
*Los Anselet 
*LoubTiTle 
Lincoln 
London Ea#> 
nUi^hi* 

•Direct Factory BrancHee 


•MUwiuL-- 
Montreal Quebec 
New Orleena 
♦New York 
Oahawa, Ont. 
^Oakland 
Omaha 
♦Phlladelpbte 
Plttaburgh 
PortUad 
Parkerabnrg 
♦Pontiac 


Rocheater 

•5t LouU 

^San Franoiaco 
*$MCtla 
♦Spokane 
Sidt Lake aty 


is*? 


an Antonio 
Shreveport 
Toronto Ont 
Vencouver B. C 
Waahlogton 
Winnipeg Man. 


(^eixl Mototj 

'Bndcs 
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%fire beauty of Tone 

use 

Federal ^^dio T^arts 

When only Federal Radio Parts 
are used in your receiving set, the 
beauty of tone and clear speech 
reception is exceptionaL 

Behind each of 130 Federal Radio 
Parts are exacting stahdatxls and 
traditions of over a quarter-cen- 
tury’s leadership m the field of 
tone reproduction. 

Insist on Federal Parts 
when purchasing, 

. cOcral 

Standad^^QIQ Rmlncts 

A a«Jl» Work ftiM MMitc* 

In mvoUlmM pUfaUa* SnU hy Fmdtrrni 
III C«fuii4a, 35c 




0[44t4MU^^ndU4\^ 

n< simM r>fcc Nf a* ffwu ar 

RADIO 

RECEPTION 

Tfw Radio ToU, Huog^ radio ta- 
k|^Mmy and pukbc broaocaitint, hao 
him laift^ MumaEal lo aitaNdi> 
■If tbs new and wruainj uHovoil to 
Mmamfy attuood to Radw Tim be. 
siadouff propNii B Radio itu broc^ 
abotf the dr^ l optoenl ol radio raoeir- 
wif lawhsii m cleaiar lawytmB of 
Toioaaiid auac Umugbout Uw broad 
call world 

OummfhaBi Radio Tube* are tha 
product of jrcan of raaearch and ex- 
pcnmealal work bjr the eopnoaf i of 
dial grbal acteiiftfie ornnltatioo the 
Ramarch Laboratorj ol the General 
EloctTK Coaptny 



CunaUahan 4(HMte Data ^ 
cars and nparalUHi of Radio 1 




by aendlnt lOc In atampa lo San Pranclaao oSosu. 






•XT" 


«W WSXIMal 
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Radio Notaa 

Lichtnliif and tha Aataiina. — ^Anothar 

ff U, winter and good part of the spring havt; 
roQed by and we are back to suininer days 
and electric atonns, which nro the enrae of 
radio At tbo Srat signs oi warm woother 
many radio unthciHiasts proccod to take 
down their antennic, for fear of the light 
nliig hasurd licC accorUliix to Hr J H. 
IVllinffcr, chief of the nidlo laboratory of 
the Bureau 0 / Standards the liehtning him* 
ard Is practically ml Only for outside'* an 
tflUiis need lightning protection be constd 
ered at all he says. It Is very simple A 
small und cheAp dovlcti called a lightning 
arrestor should bo connected between the 
antenna and the ground wire on receiving 
sets An antenna la no more llki ly to bring 
lightning into a house or apartment than 
are o\orbcnd telephone or electric light wir«M 
The principal hasanl from anteunaj is from 
stringing outdoor antrnne oyer or near aloe- 
trie light wires A number of persons have 
met death by olectrucutlon from this cause." 

Coiivenietit Power for the Radio Re- 
ceWer !■ now available in the recently 
intitxluoed * Unlpower’ unit of a well known 
storage battery manufacturer This unit 
combines a spectot form of chemical rc' 
charger with the usual storage batteries for 
the hlament and the plate circuits of tbo 
rectlvlng set. The unit is poruionetitiy con 
nected with the eJectrlo light mm ket, so that 
it 1« self-charging and will "float In oil the 
line and the radio listener may dm* the 
lighting current direct so to apeak, proi>erly 
rectifiwi and reduceil to the required volt 
ages The Hni power unit is kopt at full 
potcntinl by fn>sh uirrent coming in as fust 
as the set uses it up Thus an owner may 
operate twenty four hours n day if ho 
wishes. No battory Lrackling biuuiiug or 
fading out such ns occur Nheu batteries are 
Just too goml to throw nway Is txiierienoed 
The roceiiing set is always maiutainefl at 
fts utmost efficiency so far as the batttry 
current is concomed The new unit will last 
for years, according to the in nnn facto rer It 
comes in a hBtt\v oak case with connections 
grouped in a compact plut4. at onr side 

Spark Interference comes up for dla- 
cufwion In the April imme oC Hndia Hroadrani 
We arc told that th« troublesome spark 
signala slimild not bo so disturbing to us 
because a tW)0 kiliMytlc signal (fkX) meters 
waic length) is fur enough an ay from most 
broadcast frcHiucncicn so that hut little inter 
ference should be exiKfrIeuocd except by 
those who ate viry near the spark station 
But most of the troubU docs not come from 
this spark signal fnmucncy For some reason 
better known to others than to ns many 
spark sets noar New York Harbor arc oper 
otoil on a frequency of fWfl kilocycle (41V) 
meters), right in the mldille of the broad 
cast band At a recent meeting of radio 
experts In New York rcprCMcnting the If fi 
Department of Commerce the Canadiun Oov 
emment and the commercial radio oompa 
nics, it was agreed that spark transmimion ! 
should be done away with as soon os prac- 
ticable (perfaups within a year) and that 
the (IdA-kilocyclo froqiicney should not be 
uswl at all bv ships in Amencun waters. 
This Is a most admirable achievement and 
wo are sure the radio public is mncdi in 
debted to thow responsible for tho innugura 
tion of this change in ship radio traflk 

Tha Sodion Tuba, cleverly called "The 
Qotden Rule Tube Ihm*qum) it cannot bo 
made to oscHlate and thus Interfere with the 
radio reception of others is coming more and 
more into use, It is quite lUffereiit from the 
usual viiouum tube, although it Is also a 
three-element tube Thp sodlon docs not 
have a grid or control elect rmh interposed 
betwoen the filameut ami the plate Its 
name is derived from the fact that It ntilises 
some unusual properties of an alkali, such 
as sodium, and opemfrs through the flow 
and control of ions. The input dreuikof the 
sodium is connected between an electrode 
colled the "cflllector ** which corresponds to 
the grid of tbs ordinary tube* and which Is 
bent Into a tJ-sbnped plate that pariiaHy snr 
rounds tho filament with Its open ride to- 
ward tho anode of plate, Tho output cir- 
cuit contains the usual head tclephnnes or 
transformer primary and "B" batterica and 
runs from this plate or anode to tha fl|s 
mont Tlie output of the oodlofl Is a vary 
ing plate current In ^ckHtlon to tho collec- 
tor and anode membna, the aodion tube eon 
taina a non Inducttve hntor coll which Is ill 
seriea with the Hlament and la entirely ma* 
doaed between tho tube hud an Onlar g)g»» 
envriope 



Burgess “A” Battery 

Introduces a New Silent Partner 

Wfftffa Citol ha*a asciis aw Mss — smm hslskc—osma 


BUMISf MTimCONMIlV 

■MSfenaa ORV RATTMtU WAwuMkarussN* 
SLASHklOKT RADtO lONUlOM tBUaPHefia 
•sHsaAb OAtaa omost Hamms Tsirerr chhuum 


tss etIASM 


■OANCMSS 


IT ism 
IN OAMAO* 

NLANTBi NIASAHA FAtkS AHO WHIMMS 
MMeeisi resMte mstimi tt maa 


IMPROVED/ 

The popular Pacent Forty Plug scores 
again 

i You will appreciate the 
shock-proof D^ing at the 
base or the neck— the bril- 
liant lustre of the new caac. 

Better than ever — and the 
price is still SOc. 

Pacant Elactric Co » loc. 

23 Park Pises, NswYork, NY 

I 


H rtit/mr CmimUnf 0-0 f/ 



Leant Radio 
at /foine.^^ 


^ars aa« ts saaa >sr weak Wr 



EASY TO LEARN AT HOME 

Y«s CM ssrihr sod mdeUy bsms » "eanlSsir 

sStfoksoteof mdlola Barritfiit cm rsas 

■sd dUgfami hirsUlWd frea stacd^work 
at bMM. BwployMM s sw r ls s Ins w initsatoi 

SmJ for n«B book 

-IU<kKM>MattBlU4W 


rwEAi, CVNMIMOHAII iiM Mtt U ttrmrt M IMI tw* *W* M WA WH iWiI, ^ Sa» ' l^ A i MS BS , mmIW^ 
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WlMit iritb th* 
floiWW ^ »• 'toiitrbn# 

^ M th« dovfllopment of ^ndlo- 
cfrcttlti and r«to drcnlta, It 
ba<!DBM poMUi to produoa comnoot *eta 
w'hlelt opAfata on mail loop*. No factor 
tiaa had li crdater infloanM on thla move 
than tha dry hpttary lubey which makea 
poadUa tha uaa t^f tout, five or aix tnbM 
with a low dry oalla for tho filament cur- 
rent Not lottfi ago the writer of these 
linea attended ^ demonatratioo of one of 
the Annatrong aQper>lieterodyDe reoeicers. 
This partloolar receiver baa a small, obluog 
loop inaido the long cabinet the latter being 
provided with a handle so that it can be 
carried about Although the Uemonatrutioo 
was held in the steel encased Woolworth 
Bulldiug, lend apd dear radio ooncerta were 
InteroepM frpfii ^ locul stations and even 
from a station in PfaUadelphla It Is (losi 
dvely tmeanny, this business of carrying a 
radio aet ib^t a room, while a concert 
cornea out of the loud*«peaker Because of 
the (UroctioaBl charaoterfstio of the loop, 
theoe loop sets provide addidonal selectivity, 
which is very desirsble in these days of 
heavy radio trafflo. 

The life of the B Battery depends on 

the following important factorti, ocoonling to 
Q 0 Famesa, an authority on the subject 
L— The quality of the cells in the battery 
IBatdt B lottery cousisla of an assembly of 
a number ot Idantieal celta, each cell giving 
iVit voUa. Fifteen cells are used iu a 
82>/^-volt battery, 90 in a 4&-volt battery 
Before a good B battery can be made a 
good dry coU must be made, and that ia 
no easy task 2 — The slae of the cells used 
in the battery The larger the cells the more 
electrical energy they contain, and the 
longer they last Sliso should be proper 
tionate to use. 8 — ^The amount of current 
taken from the B battery by the tube or 
tubes. Obviously the greater the current 
the shorter the life of the battery 4 — Tho 
amount of daily use of the receiving set 
Agaiu, obvtonsly, the greater the number of 
hours the sat is In use each day, the fewer 
days wlU the battery last 5 *-The * cut-off’^ 
voltage As any battery Is used its voltage 
gradually drops until a point is renchol at 
which operation ia unsatisfactory That is 
the “cut-off" voltage, the lowest voltage at 
which thsf act givea aatitfactufy results 
The lower this voltage the longer the life 
of the battery 6 — The age of the B bat 
tery when put Into eervlce All dry battcrlee 
lose energy when standing idle, some of them 
at a quiver rate than others. 7 — The per- 
sonal factor that determines, not the life 
(ff ths B battery, but bow long you will use 
it, is your opinion as to when the concerts 
are too weaL 

Vaewini Tabes in the Making. — Tube 
making requires grsat care and patience. 
There are thirteen steps or proecsscB in pro- 
ductloii, all of which must be watched dqaely 
in order to sasure a perfect finished product 
A test is mads after each step is et^mpleted 
and, of course, a tsst after the tube is com- 
plete Tbs msnofaeture of a tube is begun 
by spinning s flare ou the end of a short 
idaiB tubs. This tube Is then called the 
'ilura.*’ Five wires are then inserted In the 
^*<laro" Looking at a WD-11 one oan see 
fiye wires in the inner unit although there 
bta but fbur contacts at the base The 
fitth wire is a blind Insert to supxmrt the 
idate. Tho end of the “flare" la melted and 
Unebed to imbed the five wires securely 
This is now called the “press.” The five 
wires are aoJct out to their proper lengths 
aM th« slomants spot welded in pluee by 
eapert drl oporatots. Tho filament used In 
the WD-11 is a platinum Iridlnm alloy 
coated with chemicals to increase the elec- 
ttonio emission Now a sman hole is melted 
into the s^BSs “blank" or bulb of tho tubs to 
be^ and a thin tubo fuwd on Its end The 
**ftmtf* U tb«n sealed to the bottom of this 
“ManV* by waldlng with a gas flame All 
sir i« then exhausted from the 'blank' 
throuih the thin tube This is done by in 
ssrtlAt jthe glass tnbe Into a iAmm of rub- 
ber tobing wfairfa in turn is connected to an 
alhaust ptnnfi* Before the pumps are turned 
o«, a oovaring which servsa as an oven is 
over the tubes and they are sub- 
jeetsd to a temperature of 400 deg^ Oonti 
grade to drive all gases from the glass walls 
4mA metal parts. While the exhausting is 
ttdhc toi the tdatet are heated red hot to 

the fiaes ftm the aista) plates sad 
aipOorta, Tbs pompa are turhed off snd a 
flkglUne run mmnd the bottotu-of the long 
imt tm.tomt it msltt off and tonns fhs 
vSM tuba. The tube is now 
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More Power for Svimmer Radio 


When you take radio away with you — 
take Eveready Radio “A” and “B" 
Batteries, the batteries whose great 
power lasts longer Remember, sum* 
mer's the time when radio signals are 
weaker 

Batteries do get used up in tune The 
ones you've bm using, though partly 
exhausted, may be satisfactory for the 
strong winter signals, but are probably 
inadequate for the weaker summer 
signals 

For a **B" Battery use the fkniliar 
standard aiK'Volt Eveready “B” 
battery No. 766 It has variable taps 
for “s^” detector tubes Put two, 
three or four in senes to provide suffi- 
cient power for amplifying tubes 

To light the Slamen ts of your dry cell 
vacuum tubes for the longest time, use 
Eveready Dry Cell Radio “A” Battery 
No 7111 The Eveready “A" will 
astonish you by its long'sustained vigor 


It 18 advisable to use two Eveready 
"A's” connected in multiple for each 
WD-ii or WD-ia tube — tLs gives the 
“economical eighth" ampere dram per 
cell which insures maximum economy 
and longer life For sets employmg from 
one to three UV'199 tubw use three 
Eveready Dry Cell l^dio "A” Battenes 
No 7111 coruiected in senes 

The greatest electnychemical labora- 
tory known created these famous dry 
cell battenes on which radio largely di- 
pends The expenence of thirty years 
m battery making stands back of them 
Buy Eveready Radio “A,” "B” and 
“C” Battenes — hvely, peppy, long- 
lived producers of power 

For your light-weight sets to take 
camping or on hikes, Eveready has suit- 
able small battenes 

Manufactured and guaranteed hy 
Natjonal Carbon Company Inc New York — SanFranciaco 

Ht»dqit*rUrt far /Udio Asrurv /ti/orwwTtort 

CftludUo National Carbon Co Limited Toronto Ontario 


Ihfomatlvc and noney-aavloi bodtiets 00 radio batterka sent free «i request If 
ImW »ny queatfoos regardifll radio batUTtts wnietoO C Pume-s Maiuge, ILwlto 
EMvisKA, NatloiaJ Carbon Coapuy Inc, i lO-i 18 Orton Boect Ung Islamic, ty N ^ 
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Radio Batteries 

“‘they last longer 
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Industry finds more uses for Formica 
every day! 

F ormica hu aoWed many problami for Amarican Indastry, In both tha 
alactrlcal luid mechanical fields. Its applications ara andlasa and are increasing 
In number constantly 

Formica brought the enginaar a material of striking characteristics that ara useful 
in many dlractiona, and which ware never available in combination before It has 
•xtramely high dielectric strength, and is the best of Insulators especially where 
high frequency alternating cunenta ara employed. It Is almoat inert chemically 
and is therefore not afTected by fumes, moisture or chemical action U has high 
tensile strength, much higher than rubber, and more than equal to fibre It doea 
not cold flow Bag, or discolor 

It h»« itolvcd many pcrplcMina material problems and Improved the ntrformancc of many 
products 

Write for booklet What Formica la 


j 4 utomot/m SfBlAfisan nf / er i w te o mm amU for mpimemt 
purpman bp tka nifacbon Gear Company CMcogo 

THE FORMICA INSULATION COMPANY 

4645 Spring Grove Avenue* Cincinnati, Ohio 
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All Ybu Want to Know 
about RADIO 

TJTERB is a Radio information mme. It can't 
grow old nor out-of-date It grows with new 
Radio discoveries. It is in loose leaf form and every 
purchaser is a registered owner Every month, by 
mail, you get In printed, finely illustrated, punched 
pages every new fact concerning Radio without 
ektra charge You buy the book once. 


LEFAX 


PERPETUAL 
RADIO HANDBOOK 


was written by Dr J H Dellinger and L E, Whittemore, Chiefs 
of the Radio Laboratory, U S. Bureau of Standards, Washington, 
D C You simply insert the pages instantly and easily in the 
handy pocket size, flexibly bound Lefax Handbook 

It 18 finely, accurately illustrated It has linen index tabs. It is 
clearly cleanly printed It gives a full list of broadcasting sta- 
tions with full mformation about them — and new ones as they 
are established Lefax is a reference and instruction book that 
takes all the mystery out of Radio. 

Ordinary Radio guides become obsolete rapidly Radio is devel- 
oping every day Only Lefax develops with it The best way 
to keep up is to own Lefax and get the added facts every month 
by mail See it, examine it, buy it from your Radio supply 
house, your stationer or bookseller 

LEFAX, Incorporated, Publithin 

SaAsom Sc 9th Sta. - •> I%iladdphia 


tbe tubea taated ondar oondltioiia aliiiflar ts 
actaal recuiviDg. 

Man-Msds Static*— With the exteiudva 
Qie of auper aenaitivfl radio reoetvera, radio 
iiatenera are more and more flubjeot to all 
kinds of diaturbaccee whldi heretofore, be- 
came of the relatively Inaenaitive ofrooita 
is iwe would have paaaed onnotlc^ Thus 
our anpor aenaitlva radio receivera now pick 
up the make and break effect In an elertric 
light circuit, the arcing of the trollex-car 
wheel on the trolley wire, the leakage from 
a faulty power transformer, the vibrating 
reed of the atorage battery reohnrger, and 
ao on Althoagfa the electrified ruilroad la 
almfwt a mile distant, the writer of theao 
lines hua noticed an overwhelming avalanche 
of man made static when aleet forms on the 
tinnl rail and cniises improper contact be- 
tween rail und contnrt shoes. The writer 
hua found it impossible to oiierate his aet 
1 ft In II Ml untomubc traffic lamp nt the other 
tnd of the town, was not ftiuctiomng prop- 
Lriy Indeed, radio in the town was entirety 
di moralised until the souroe of the trouble 
was locatod nnd rertifiod Old timers who 
can recall the dnys of the cumheraorao tun 
ing coll and tho tronblcKome crystal dettMtor, 
Hill toll you that they iu\or heard au<di 
static back in the pioneer days The truth 
of the mutter is that there were jnst as 
many eniineJi for HtHtle distiirhnnci hh today 
but the rolutlxly insensitive receivers of 
those days never phkod up siieh minute 
eleetromngnf tic diMturhunees It was only 
when on electric storm hovo Into view gon 
enilly spcuking tliat heavy static disturb 
nnecH were rwirdeil All of which causes 
U8 to vftoiider whether after all the develop- 
ment of the super sensitive rocelvur is the 
IsHt pro<‘cdurc for thi future of radio broad 
casting The more funsitivc tin receiver 
the greater the ‘ pnriisites’ or extraneous 
electromagnetic h av o disturbances After nil 
is siiid atid done thi real Nohitlon of b^dti r 
bremdensting lies in mon iwwerftil broadcast 
transmitters brought in art r to the radio 
audJenee hr a \ii«t KVKtini of repeater sta- 
tions. 

The Case for the Regenerative Receiver 
is again priscnted this time by that well 
known radio enj^ineor ami manufacturer Mr 
C D I'uska of Hartford Coup ^‘Radiation 
from receiving sets, a brand rfew type of in 
tsrfereuce, ’ states Mr Tnska ‘is crooplsg 
out and is becoming vtpy si rlous Probably 
DO per cent of Uie present receiver interfer- 
ence is due to Imppoiar und careless opera 
tion Radiation from a reccivijig set im 
properly iiandlud is the cause of squeals snd 
howls in other recclvtm in the neighborhooii 
In gcncrol all present day rt^ceivors (regen 
erathe radio freqnoucv and most of the 
dynes ) have at least two eoutrol knobs 
One of these knobs generally covets wave 
lengths while tho other no matter what it 
Is luholeil. covers regeneration Regenerntion 
is the building up rein ford i g, or amplifying 
of r«HM>i\od signals within too vacuum bibes 
Rcgem ration oarrieij too far ennses the vacu 
um tube to suatiiln these amplified or rein 
forced signals and results iu the generation 
of radio frequency currents This is called 
osoillatlon Regenorntion up to the point 
of OMcillntlun, will never cause nnv interfer 
once What happens is that the regeneration 
is carried a few steps loo fur ond the recelv 
ing tube atarts to mdiiite waves correspond 
ing to tho kngtb at which the tuning con 
trolB arc net The receiving set becomes a 
transmitting outfit How to make a novice 
distinguish between regonorntion and oscil 
lutloa in not on obvious affair 1 would 
recommend that those of you who have re 
ceivdiig aeta nnd do not know take this aug- 
geation and trv It out on vour own set Set 
the wave leugth dud end bring the regenern 
thm up from the aero to the maximum pool 
tion As the regeoeration is tnereoaed using 
the right hand to turn the control, tap the 
wire losdlng to the grid of the detector with 
the left hand When the tube is cxeeetjing 
the regHtierative point and baa broken Intiv 
nseillntlon yon will hear a click or two 
clicks US you tap the grid connection. Some 
times you can get the aame effect by tapping 
the aerial binding post, but the grid is he 
only reliable contact. Tune your set with 
both hamls at one time. With the left bond 
turn the wave length control a degree or two 
and then use the other dial (regeneratloii) 
with the right hand, carofoUy bringing up 
this dial to the t^itical point of 'maximum 
regeneratlou ' Thli poliit nay eo^ly be 
tlnguisbed after a littie exp^tiioe by the 
nature of the aonnds in your load apqaker 
or phones. If yoo have gone too far in re- 
generation, the reoelved elgnok iriH sotuid 
muohy Back down the regeneration dloL 
Then leave It alone ** 
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Guaraiteed Pats 



ELLOOG Tranikirmen hir- 
nish ample axnplificstiwi 
without distortlGSL Thsyars dr 
a^Dsd to evaroams any dslecc 
ol existing typM Tbs wtndiiif 
dtvdopsd by Kellogg was found 
10 bs most effirisnt. 

The one pisoa laminations of ittt 
con steel contain no punched 
hoUs, thua prewenting addy cur- 


Thscorrectly designed braasshfold 
psnnln doss mounting without 
Intarfonmcs. Tbs Bakelkt top pvvr 
tects wires and prevents Isaksgs. 
Binding posts srs cfoarly marked. 
Amplify the vraius el your radio 
set with Kellogg trandonnstii 
If your dealer doss DOC bandit Ksb 
logg communicsie dirset wkh m 
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A Book by the Scisndfle American ii 
always accurate, practical and up to date 

“RADIO 

FOR 

EVERYBODY” 

Bj Aiutm C Lttscarbouim 

Msa*s Editer SsIsUBci Assetiean 
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Completdy R«wYitt«i 

**Radlo for Everybody’*, the lorj- 
est a^ng nuUo book on the mar- 
ket, after eight editions, hoe been 
completely rewritten (not retleed) 
Contains latest Informatton on 
circuits, nsw hook-upe, as well os 
all the fundamental Information 
on broadesmtinft, buying and build 
Ing your set, the vacuum tube, 
C-battery, amplification and loud- 
apeakere, dot and dash broadcast- 
ing, building your transmitting 
apparatus, etc 

13S pegee, IM tUustratlens and wlrini 
dlagramsi practical, easily understane* 

e c h o olB, etc. 

I1.M. by maU 11.65 

SOekioicAmebiidin 

MUNN dk CO. 


•clentiOa Amerisan. Mann A Co., i 

way. Hew York CHy 
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Taklns tht Stenches Out of 
Industrjr 

/rat» pag^ J^iV) 

ont deodorAnte, and found that hypothlorita 
of aoda* made by electrically dcoompoejng 
>al£ brine, would turn a fiebin^ voeeol 
and dean, and keep it to This cboniicnl 
is cheap, non poisonous, and can be made 
on fishing vesisds with fairly simple ap- 
parstuB, When eiiougb of it Is dlmohed in 
a fishing vemeVa bJl^esi, they are oomplcttly 
deodorised and become fairly clear A nblp 
can be kept sweet without tearing up decks 
remoring ballast, whitewashing nr any of 
the other expensivs meosuros formerly 
necessary, for whenever com de hilfjc do 
\elope It «n be eliminated with more of 
this chemical Fish odors aronnd markets, 
ptars and storage places arc elimtnatod by 
using it us s spray or lu the cleaning water 

Industrial amelia are bad bnidness Tb< y 
create ptiblie resentment, bringing the hcRlth 
authorities down upon the offending indnstry 
with hampering restrictions and stigmatise 
it as B nntsance And the food iiiduHtrios 
having had more than their share of offon 
five smella, have also suffered from popular 
suspicion 

l^erefore, now that ways are being found 
to take the perfume out of industry th( re 
will be little delay in applying them Tho 
moiinfacturer is fust as keen alioat ir as 
the community For where the latter suSem 
chiefly in Its sense of smell, he has been 
suffering in his pocketbook. 

Tdepathy and Radio 

(ContiHued from page 182) 
choice of the reading and ouu miglit Imagine 
that it would be free from hhj psychologicul 
dictation of the answer H^e rtturiis con 
tmdtct the latter supposition, however 49 
answers out of 473 bit utwn the hours of 
three nr four nVlock, while 3 45 and nine 
o clock scored eleven each Porhu;is the 
tmycliologist will analyse this and ttll us 
Just why tho preferences indicated un^ 
shown The rorrett hour of 1 10, by the 
way, was given by three iteople while it 
may or may not be significant that the ro 
apondent who hud more correct replies than 
any other came verv dose btrt naming the 
hour of 1 15 

No lajs than 94 answers in\oUeil readings 
Chat were not eveu multiples of tho fivt 
tnlunto unit. This would have embarrusiHHl 
ns if we had folt oldlgwl to calculate th< 
mathematical probiibiliCies since m the one 
event there are imssibh answers sud in 
tbs other only 144 T ntll better data are 
available, pcrhnps the psyt Imlogist vs ill ion 
rider that tills test indicatts that wluii 
asked to name au hour at rnndnnt 25 per 
OMit of the human race will name uii t\cn 
hour 80 per cent ndditionid an even quurtir 
or half hour, 25 tier cent nmro an exnet 
multiple of five minuter, and the remaining 
30 per cent an odd minute One faithful 
soul even split his mlnnten and reported 

B.47Vj 

Keya — and Other Things 

The sixth test iniolve*! identification of s 
specific object which 1 held in mv hiiud and 
wlUch was de^ribwi in no further dttall 
than that Tliree people out of 4411 correctly 
named it as a key No eulculatinn of prob 
abilities is possible for wo <k>n t know how 
ndaBy different objects might have bem 
named, and we conldut wdgh tla iwyclio- 
logical factors very accumtelv That llie«* 
were large Is proved by the fact tliat about 
300 people named an object that oonsciouHly 
or Bobconadously, was suggested to them b> 
the idea that T had got it out of my pocktt 
as I spoke. Tliem were 56 pencils 87 
Watdies 34 pocket knives 22 colna of one 
sort or another, 21 fountain pens Outside 
the group of pocket pieces the most popular 
guesses were s book (40) an apple (29), a 
ball or Bometbing else Involving the idea of 
sphericity (W, a block cube squan piece 
of wood, etc. (18) a paiwrweight (12), a 
bat <lt>, a stone (10), an orange (10) In 
all, elidtty different objects were mentioned 
A number of people were, consciously or 
bthcrwlBe, trying to outguess mo with such 
selectlcma as a cabbage a doll, a flower not, 
ace. The two who said a sOo and a cow bad 
not preaumably, heard me say that I held 
the object in my hand, 

Tost No T was based upon an advertise- 
ment ^ra tbo Sunday paper , the Identiflca 
rioB iff Ao product waa asked, by kind 
ratbar than by specific trade name Of 4fl0 
rams, 14 named the arbclo eorrscUy as a 
Now tooth pastes urs adver 
ri^ed, tat not nearly so fr^y as automobiles 
ti/tA a lot of otbW thinga-^d one whose 


I mind turned toward the bathroom would, 1 
tblub, strike on tho soap first 1 should 
have betn prepared to flud considerably less 
hits hire Still, 14 of my audience may 
have Just btch brushing tbilr tetth ' I’or* 
hups wt may say of this test, alone that it 
make* it difficult to cffnclude with, certainty 
that b Icputhy was not at v^ork 

The final uiunber on the program was aj 
vtry dramatic picture of a crons-country nm 

I It wiiB dcscribctl inert ly us of a B|iortJug ' 
event and the uudienu were asked for fur | 
thor details Of 486 roplbw, iiiue Indicatctl a j 
foot ra<*t or even a cross country ^riin and i 
six otht-TB Bald just a rare without indient j 
iiig wilt thor they hud men or hunies in mintl [ 

, Basebtill golf and boxing got a heavy prt ‘ 
pondoruuce of the votes indicating that this, 
test w lut largely auaworcf] on psyt bologicul 
grounds dictated by personal interest and 
tlie season T^evoteen of mab jang will tar 
tiups btt gratifietl that in the uptiiiuii of nev 
trul members of the radio uudimcc, thin 
pastime qualifies as a sporting event. 

The Critical Test 

The fifth t< st will take n lot of dfsLUsaton 
For it, as nearly as 1 can reproduce the 
(xu<t words, the aniiouiict ment was I 

Oh the next teat 1 must gi\u you a little 
more timt. stul I nnist tuk* a little more 
myself to explain what is wauteil Tou wit) 
n** all that when you wtr< very voting you j 
nsevl to draw human figiiris in simple out 
line — a circle for tht bead ui) clli|»jie for tlic j 
Inxly four straight or b< nt lints for arms and 
legs t have before ns in the studio four ^ 
skctcln s of this character each engaged In 
some definite action or stiindiiig in some I 
definite position Thtst actions and itositions 
arc Huch ns can be ciiMily drawn ciistlv , 
ognised and easily doHcnls'^l Flcase try to 
n (mHliiCi the four skrttheB or wrltt down 
words indicating what they represent ' 

111 drawing tin oriKiniilM during an idlu 
inomi nt of the ufti moon I had set them 
rapidly down in a row without any partic 
iilar mental effort — Just letting them How off 
my iMiicil ns tbty flowed into mv tniml 
They rtprcwiited in nrdtr a man waving n\ 
flag niiining standing on his head and ' 
kicking 0 fmitbull I had intciuied to t< II , 
the audience that tin v might iusert Binh' 
ucceKSorics (flag football etc ) ns wore n 
quiri^l by what thev liad in mind but 1 
rcframiMl fmm Mils iih hi ing to<i «troiu,ly 
suggestive FMentv of tin m did It anvhow 

It Ik important to tdistrxi that unv argu 
mint about tho pMx bolo^h at prohnbillfics 
wliiili wo may apply to tin rt turns uttaihoM 
iqually to ui> originals mv mcuUl procissLH 
111 dniwliig thfHC win prusumublv quite thi 
Maine as tlioMi (d tin non b h patlih nHpoti 
flents — who of courMi constitiitud a majority 
at hast of my ninlience 

On this iCHt 441.1 iKviple drew four figuns 
8(vni men drew Mingle figures only wlinh 
were HcnriMl as |Krtaiuing to test 5A On 
this test ten scoreri siiccfftSts ill whoh or 
in part Fight people drew a man waving 
an unmistakable flag — two drawing him first 
and six in some other rank 8'wo h ft it 
doubtful win tin r It wire a flag or something 
else — a Imtcbit parlknlarU uiii of thesi 
had him in tlic right onbr and one in lh< 
wrong For Mcorlng purinaus Dr Marjihv 
and 1 agreed that tliusc who dr*w the flgun 
eorre<tIy hut in the wrong onh r ought to gei 
full credit On TV wi giivt liiilf indlt for a 
doubtful flag this mad* eight mihciskim and 
two partial MiicoesHfH out of 410 retiiniK- 
iieitlnr positive i nough nor negative enough 
to get txtitod about 

The returns for tho otlur three little fig 
nroR however wtre tiecfdodly exciting Of 
498 people answt ring tin sc three no less 
than 190 drew a roan running — 27 gctthii, 
him correctly in second place and 7 1 in 
other oblers. Of the same 493 people 25 
drew u iitim statidliig on his head— H enr 
rectly in third place 11 In some other place 
And 25 of them did souutlung with tht kick 
ing man We ri»cognlEod 11 complete suf 
I'CMses where the little figure was actuallv 
kicking a bail and 14 partial succwweN 
where be was just kicking the air Of thi 

II four were in order and seven out of the 
14, one was in onlcr and 13 out. 

Accident, Psycholfigy— or Telepathy 7 

This raises several critical questions The 
mere score seems high not alone on the run 
nine man, but also ou the invirtcd man and 
on the kicking man Indeed, looking at tfie 
thing psychologically, the running man is 
perhaps less alarming than the other two 
W^hen T ask for a man engaged in some 
definite action, Inevlubly, I turn ray lis 
teneni* thoughts away from a man standing 
still ; and if he Isn't atanriing stin, what more 




Bearings 

for 

every purpose 


SUIT THE SERVICE 

To overload a bearing, any bearing. ii to aend 
It quickly on ihe path of destruction Yet there 
II no need to pay the coat of a beann^ whose 
capacity is ifreatly m excess of the work de- 
manded of It 


(Tommerrial 
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have an ample factor of safety When prop- 
erly instilled and lubricated and not over- 
loaded, they will last indefinitely Each |Crade 
and tjfpe is desifined to be the least expensive 
ball bearinj^ which will do the work satis- 
factorily 

Send fer new catalog 

THE SCHAn MANUFACTURING CO wm 

230 Foirylsw Atohu* 

PsNifkkcepaie Hew York 



er way by an electric clipper Thanks to the fractional horsepower 
motor — ^j^ch made this ingenious device poaaible — another vision 
ary possibility has become a practical reoUty Thanks to Dumore 
fractional horsepower motors and to Dumore advisory engineers, 
the Moore Electnc Hair Clipper— pioneer of them all — has won and 
retained the leadership of its field 

Perhape our Engineering Department con do for you as they did 
for Moore The personnel of this department have for years been 
accustomed to adapting fractional horsepower motors to new appli 
cations. If you are developing a motor driven device tool or aprpli 
•nec and find a perplexing power problem retarding its success — or 
If you are a rosnufacturcr planning to change the power unit you are 
now usbtg, you will find the odvicc of these experts to be extremely 
usefiih Write them anytime — they welcome problems that aren t 
easy, 

WISCONSIN ELECTRIC COMPANY 

4300 Sixteenth St Racine, Wls. 
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C H C Broadcastmg 

(The gentleman from Sagmaw speaking ) 

"I feel that in Scientific Amencan you have 
a real achievement to your credit, that of 
treating the developments of the scienhfic 
world m a manner that u convincmg, carries the earmarks 
of technical accuracy, is interesting and intelligible to the 
lay reader, and yet avoids the sensationalism of many 
so-called ^popular’ publications. 

u by far the best publication in its field. It is invaluable 
in giving one that general knowledge of scienbfic and 
technical progress without which no one, whatever his 
station in life, can claim to be reasonably well educated.^ 

To ffivo ut o chonoa of ftproadiot f enend ImowUdgo won't yon Mnd il« tbo 
mm* of on* of your frionds who will be mtorootod and wo will gladly aond him an 
introductory copy of Sdontiflc Ainoncan. Coupon below will almpbfy and axpodiCa 

SdENUncAMEBKAN 

MUNN Jk CO 

t I MMMItH HH I t I Mt t I t » Ml I ) Mt (t 11 ) 11 ) )))M)) I ))II)|^|MI)» |))M)»tt | t )) 

ScieutiBc American, Muan a Co., 

233 Broadway, New York City 

PlrH'ir .end compliTnentHr> topy of SckentlftL American lo name and addreas b«low 

Name 

AOdrcati 

1 want qijr n)»cti? mentiontd 



natiirnl to think of what more ridicutoaely 
eaay to draw than h man running? It 
really Boemi ua though 100 InfitHncefl of this 
chuire arc mom to be expectoti than 26 <m*M 
whem my llMfoneni glM. a raun on hU bead, 
or H man kicking 

Then the man on hU head gives us an 
othi r InPKP mrtaphonoal raoiiUiful to ohtw 
on On the other three sk* tches, 110 more 
or Itfls curreet nplleH included in tho 
right order and 80 in the aroiig — a mere 
28 jh r cent N ing in the right place Hot cm 
the niiin upHide down no Ipnh thuu 60 i>er 
cent of tli^ corptict iionwc n« arc in tim ctyrrcct 
ordi r ( an it be possible that this is iicrl 
dent or psychology? 

f>ur first attempt to explain it as pay 
chologi sec nu-d rather to make aense We 
nrgiiLcl substaulially to this effect 

( onfrontid with thcj demand to draw four 
human hgur(.M in nc tlon the uvr rage iicrMon 
win probably exercise <w>UNideruble Ingeiiully 
uiitl originality on (he first one and will 
till n r« lapse into ii c|uick and easy natural 
rholci on the si c^ojid Or he will inaki' the 
quick and easy choice 6rat and the liiKeuinns 
one setutid In either ivnit having been 
natural and drawn n rntnting man anci 
hilling bc( n ingi iiiomb. and draun n man 
waving a flag or something of eompiirablo 
uniiMUidiitHs — he will be at o t( m|H>rarv losa 
for a lliird nltematlve and will reach thta 
only after ii prcK-ess of niom )tr le hh c*cm 
HI tons and deldieratc hi arch I ndertaking 
this search what more logical or pMychnlog 
leal thiiii that he should turn the figure up 
Hide dowti*^ (^rtainli having made a < lioice 
for three of my originals which falls in with 
this iirgnment L am in no iM>sition to refute 
it lln oiil> refutation — for tlint matter 
the oidv lerihcrttlon — would ln> In Hitecltic 
tests Sti I »r Mnrpli> and 1 {lullviduallv 
Hiiei c*ollietiieh att( inptt il a senes of tests 
design* d to lenro what would l>e tJjo reKjKmse 
of the hnliian nniina) in Mmrul to tin de 
maud that he draw four of tin sc little 
flgur* N 

Tills test wiiH made upon six grouiwe of 
Ntndints 111 some casts and olTici wurktrs in 
others and under conditions that mre pur 
pose iv viiriesi hut nlwa>s with the effort to 
describe wind was wanted in tin words I 
hull used in the original radio teat Tin con 
trol test nas applied in all to IBH |m rsons 
The variation of londltiuns had no effeet that 
1 eaii see and fe>r tliat reason 1 shorten tlie 
ellseUHsion by ignoring it ignoring the stp 
ariile groups ttstnl and giving the residts 
ill II lump 

Of the 166 snhjeM ts onlv three el row n 
man waving a Hag and all (lint put him 
ill first pliie*c tin isvsilioii ht oesnpied in the 
origtiud test Tilirtv four drt w a man 
rnnidtig seven putting liim in ticcsmil place 
as on the radio test while 17 put Iiini in 
first placH. Imt is to stiy 24 followe d the 
pHVcIioiogictil argument advaiiceel to uccemiit 
for tin large iininhi r of runinrs of tin re 
iindning ten six had the rnntn r thini and 
four had him fourth Onlv five of tin ItW 
eNoitrol subjt I ts tin w the iiian i»i his Jiead 
one put him in third plnct as on tin reidlo 
test two III fourth place one caeh in first 
and sfcoiid idaet Hlx dreiw a man kicking 
n ball (one in fonrtli plne»t? as over tht 
radio thne* first, and two third) while six 
others drew tin kicker without tho ball 
(again one in fonrtli place two first tliree 
third) 

Teat vs Control 

Comparing with the radio results we find 
ihut IVj per ctnr of the radio snbjec ta 
Hcsirod n full siuTt as on tht flag waver with 
two per c*eiit scoring some moiisnre of sin 
cess while of the control anbjccts two pt r 
cent BCeired a cHimph ti anccesa and nemo a 
partial one Obviously there is no evidence 
that tho t(hpiuh> tost brought out any 
tilepatiiv on this item 

Of the radio andlonci and equally of the 
test subjects 21 pt r cent were snoctissful 
with the running man Six jitr cent of the 
riidiei subjiHUs put him in th*> Batne place 
that T had put him in, and only four per 
e^nt of tin ceiiitred snbJictB foUowcel mo here 
This eltvirgeiice would be of donbtfiil nig 
nificHnee even if repeated for gevernl tests , 
on the single test it mcniit nothing at all 
Again we have no justification to infer that 
tcUpathy was at work 

C)f the raiilo audience, six per cent drew 
n kicking mnu with about three per cent 
giving him a ball to kick, while slightly 
more than one per cent put him in fourth 
place os I had done Of the control tub 
jecta, 7Ai per cent drew the kicker and 
again uboot half of tfaem gave him a ball to 
kick, with little more than one per OMit plao- 
ing blm fourth Bo again, alcniflcant os it 
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seemed at flnt glance that this test ngigfat 
be, there is nothinf here. 

Bix per cent of the radio fani drew a mtui 
on his head 3H por cent of them correctly 
put him iu third iHace. Of the eontrol lut^ 
jecta, only three per eent got him iu at all 
and lasa than one per cent got him in third 
place Herb wa have the one result which 
makes it possible to auggeot that telepathy 
may have been at work^ Of course sutdi no 
explanation would be hasty from one test, 
but at least, iu this one instance from the 
twelve there is something left to explain. 

Analysis may take one further turn If 
certain IntUvlduals among the audience were 
displaying any tendency toward telepathy 
we should expect them to be right, in the 
long run more often than the bulk of the 
respondents. We can try this out very nicely 
by hsiking at the 41 respondents i^o »t 
mure than one item right or partly right. 
IHd they score more consistently with their 
second successes than the bulk of the oub- 
jpcts stKired witli their first and only 
saccesses? 

To answer this we must have a figure 
riprtsiiiting the probability of getting each 
question right and in this, as wo have seen 
psychological considerations anter which we 
cannot evalnate accnratel> We dodge this 
b\ assuming that, for purposes of dealing 
tnth fhis text, the correct probability on 
( in h questinn is representtd by the perfor 
munoe If 78 of our respondents out of 448 
liHve tho Fimen test right we assume that 
tin probnbilitit N of getting it right for tkte 
audn'nci are 78 in 448 or 1 In 5 74 This 
puts ns on a solid basis 

Tender this ounvtntion ainoe nobody got 
the first qiHstion right the prf>babil)ty of 
g( tting it right Is so ro so wc omit it from 
rlie urgum* iit t ntin Iv and proceed as 
though the n miitniiig lIcvi n items const! 
to ted the ciitir* strhs 

Let us tuki tht Times teat again When 
wt know whrtt thi separott probabilities are 
for gLttiug enth of the remaining ten tests 
right WL luitiw aiitomntieath what the prob 
abihtns an for gt tting oaih wrong Wa 
t an calculate ftfiin this the chance of getting 
tin m all w rung But knowing this w( 
know the probabilJtv of not gitting them all 
wron^.— wIiIlIi is to say the probability of 
gifting one (or mon ) of them right This 
figure applies equally to thos* who got the 
Fxmes test right and to those who got it 
w rong — HO far bh gueasJiig the answers in 
conct rned But If any or all of those who 
got tlie Times right show a tendency toward 
h It puthy they ought to better the profcr 
ability for the remaining tests And the 
•4umo argument applies with each singk teat 
and tatli residual gmnp of ten other tests. 
Of those who answer any qucHtion correctly 
we can always say how many ought to be 
right on something else If performance ox 
(toils these fii,ureH we may fairly suspect 
tilepathv of respoiiMibility for the vinearaed 
increment 


The Final Angle 

Of those who got (Lsts 2 SA 3B, 4, 6A 
6B 60 (I, 7 or 8 right tht table of page 
3H2 makes it pl»in that in no single instance 
was tin pirct.ntnge scoring o seoond aucceaH 
greater than the iiercentage of the general 
herd who scoriHl n single snecess in one of 
the remuliiiiig tusts f')qunUy for tho general 
case this table shows that tho«e who got 
anything at all right did not score second 
sncccflWR any inort freely than the general 
bird scoretl first succLsseo. Indeed, on most 
of the Imlividnul tests and on the general 
tUMt> the group who hod got one item ri^t 
did not even do no well as did the common 
herd 

But to all this there stands one con 
spicuouH exception Of those who got the 
man-ou his head of Test 60 right only 11 
on pure chnnee were entitled to get any 
thing t-lso right In imint of fact 16 got 
Homethlug clsit right The slight possible 
significance which this alngle obaervatioii 
would ordinarily iioHsess is coiiolderably en 
hane^ by the fact that it was this very teat 
which on its own grounds gave ue reason 
for suspecting that telepathy might have 
been at wort There is absolutely iiq de 
tmndence between examination of the re- 
ttirtis In these two ways — absolutely no in 
herent reason why the test that abuws up 
strongly from thn one an|^ should show up 
strongly from the other ^at this teat doea 
exactly this Is possibly signiAcant, and cer- 
tainly of extraordinary intcreat. As roganla 
definite oont-luslons of eourao, there la 
^‘nothing to say until further testa have 
been made These wlH proceed w rapidly 
as postdble some being made aa was 
first onsr with sodi improveQMQta la teeh* 
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nlqtie oa experience aufgpsts, and othcm be 1 
Inc made In a ten promiacuoua faaldon with j 
tboBB of our hicU Hcorers from the first teat ■ 
tftho dluplay « illincnmi to givo us a little of 1 
their time Inhere are enough who got com 
pkte or partial huc<h>rm< 8 on three separato 
items tn m/ikf the hunt through the list for< 
real tclopnthlstK quite worth while 

Coal and Coal Tar 

{Cotiiinurd jrom page 390) 
used lu enormous qitantitus during the war 
und which Is also of some imi>ortHnce as u 
conttmremi txptosive It forms the sturtlng 
p<dnt for tiu innnuftictun of u large aum 
her of liitt rmmlmtes which arc used lu 
making vanoiis dyes and drus^* Xylene in 
also used for slmltur putpoKi s Naphthalene 
Is the ort11nHr> tar camphor whuh is used 
to combat the moth iii Its dcprwlat^ons on 
Hothing It IS also usi^I in preserving 
bides It Is CHtimutiHi that the prfttiitiiU 
nuphthflicne in the <‘t»al tars protlneod in 
America, is probably far in excess of 100, 
fKKKtOO iHKinds n year The cnide carbolic 
oils phenol and the crcsola are uscil for 
many purposes in preparlug diRinC(*ctuntai 
sheep dips, flotation oils (oils used m n< pn 
ratlug the melulllc ismatitucnts from the 
Knngue In ores) manufacture of synthetic 
tanning mate riids dyt s perfumes photo 
grapliM dMciopors explosivis pharmaraju 
ticals etc 

Anthracene is used n« tht starting p#dnt 
in making nlixariu and vat dves The piteh 
that fuims the rcHtdut is cinpiovud in making 
roohng felts paints as luiidi rs in making 
molds for < asting niihI and othi r metals us 
hiiitUrs in hriiinettiiiK teal thist waterproof 
mg danifl and inert P in gctural and for 
many otlu r piirjitiHes In recent years cer 
turn of the htglitr btuling lauiit frat tiniis of 
coal lai halt hint iinlired for th» manu 
facture of lubritHiUs uta d at Niibstltuti s for 
mineral hihritating tuls und greusts The 
(ycrmnns dcvehqMHl ihis indtiNirv during tho 
war wht 11 short of ininiiid lubiitants 

l>urtng tliH war wluu tin di maud for 
benst at) and tuiie no was virv gnat ft»r the 
raanufui tuie of niihtarv tvpIoHivts proecssos 
for Hcmldung tla st protlutts out of lUiimi 
natiiig gas wen thvdoiK'd To tluy prac 
tlcallv all of the berixeiiti and tohiciic reoov 
trctl in gas inaimfacturn is wrubbtd oat of 
tlie gas and the tiir that is obtained ac 
coniiiigly contains verr little of thcNo cun 
Htitucats 

It bus Ihh [i shown that loat is hnrnt in 
the fiiniuci and stove to pruduca hwiit and 
tKiW'er No nnittui wimt tiu fuel im whither 
it be a liquid or a solid, It must first b»’ 
ooiuerttsl into the guseotiN in^iidition before 
it inn produce heat Thus every kibheii 
stov( or hUhiu furuBCM! Is a amall gas pr«v 
ducir, whoNc ifliticnrv is low compared with 
the gUN gem rating apparatiiN in thi gas 
plant The ifficionej of an average steam 
furnace is onlj alKuit fid iitr cent, while 
that of H gas generating plant Is STi and even 
i)d i>er unt on tin tin rmul basis, Tht 
logical conclusion is first to convert the 
coal into gas at thi gas plant and then 
to bum the gas in the piae*« of coal 

riie time is undoiibteiil^ coming when coal 
will be supplanted ns tbe ctunmon foil for 
the WHstu lu hnat and vnluubh by protlucts 
that ensues whin it is Imnit in the stove, 
steam fnrnuiv or under the power boiler 
IS too great to go on iudetiniteli What the 
fuel of the future will be will depend on 
how eev^nomicalh und cfticleutly it can la 
made und distributeil from tba ptaec of 
niHiiufmture to tlie coiiHunurs Everything 
iminti to gas us the iicrmunent fuel of tho 
hitiiru It IN pusfillde that tho gas will be 
lirotlnnKl right at the cool mine and dis 
trlbutwl through a system of pipe lines much 
like the pnsint oil pipe Hues Tho coke 
produced will then be consumed for metal 
iurgieal puriKjses or itself converted into 
more gas tho by products collected and 
manufactured into valuable suhstunci^ and 
the gas alone used us a fuel 

Tn our country with its large natural 
resoiirct's with its apparently Ilmitiemi Rup 
plies of coul iron and other essential com 
moditibs tbe moment of exhaustion of thoee 
supplies seeiua far in the future But that 
moment in surely approaching and even now 
we hear i^stimutes made of tlie day on which 
our oil resoureN^s will be exhausted It is 
time now to give a tboiiiflltt to the future 
CV>al will Dot always be so plontlful and 
if we have learned anything from our expcrl 
enccs during the past yean* coal ahortage, 
wi must have formed some idea of a time 
when there will be no coal and of the dire 
things that could happen then If we do not 
prepare now to develop other fuels to tske 
its place 

yswflg Os and other adsrrtieers an Chit p«oe kwee ear sndertatsenf In deoUa# with tk§m jrieaee mesthm SciRNTinc AMF^ican 
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Let the Coal Flow From the Cars ' 

Why try to fore* ft ihoval or buckftt Into « mats of coal 
by main ntrenglh and awkwardnaaftt whan this aimple 
method allows It to follow the line of least resistance ? 

The Oodfray System recelvea the coal in a pit alongside 
the railroad track and conveys It to the boiler room for 
three to seven cents a ton. One man does all the work. 

Send us a blue print or rough pencil sketch of your 
power plant and let ua tell you bow cheaply you can install 
thla time labor and money saving equipment. Aek for 
Bulletin A>23 

GODFREY CONVEYOR COMPANY 

Elkhart^ Indiana 

COKVEYORi^ 




— Uhe writing on the walV^ 


Y OU LL find the wnting on 
the furnace wall tn the joints 
between firebrick — the source of 
nearly all furnace failures 
But there is one furnace lining 
that is jointless — Phbnco. It is 
installed in plastic form, modeled 
like clay to conform to all fur- 
nace shapes, easily pounded into 


shape by inexperienced workmen. 
Then it is vitrified by slow heat 
to form a rock-like lining that 
withstands temperatures to 3100 
degrees F and outlasts ordinary 
linings two to four times. The 
story of better furnace linings, 
‘ Refractories and Furnace De- 
sign," IS yours for the asking. 
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Plfhrko It delivered only tn red tfeel container! oi 
distinctive RnDcarsnee as shown sbovt Ware- 
house stock tn over cities — toe phone books. 

• a.«-M4i-aro 


Our Abrams Investiflration— IX 

{Ctmtmucd ftoin page JS3) 

to time to follow the pnigresa of the teats, 
but no one tl»e shw it until the md 

For Series I, Mr LiLHCHrboura served as 
rtiticent. While working uith the fourth 
HiH ( imt n Uie mnotloiis bociime tired ' and 
the Si ricH wi\e aviept uded It won intendeil 
to nriirn to it iatir, but examination of the 
time mta of readings obtuine<l made it plain 
tliiit tilths* thrnc KptrimniK must bt ndJutlKtsl 
iilintirnl — if tht readings for the remaining 
KiHciuKus did nut diM rgo from these tin. tcuL 
uoiild be «orN< than n failure, In that it 
nould not diM riminuto tit utl between the 
s IRK lint jiH 'lilt three Hpeeimens thus aiuio- 
(luttni w( re numbers 1 4 and C the identical 
HiMtlmens hi. re 1 2 and & The Setrios was 
eoiiMidind hr lompleted and scored us u 
Ki ml uuess ss 

hor St Ties II one of the phyMicluns uctetl 
UK rt Hgt ut The reathuga fur spocimettN 2 and 
{win very eloHilj parullul After ^^om« Uia- 
(inuiion It was tJecideHi that of the other 
fenir number 4 got elowest to these two The 
nlintkul spt'oimt iiN being as in Series I, 
Sirns II wuH tht refnre a total failure 

\fter four H]>eeiintiiM had been testeil in 
Senes 111 iiHing an attach^ of the diator s 
tdhie as reagent, tlie renotiona were coin 
pletth Lxhuustoti nnd the test had to be 
tt rniiiiiiteil It was plain that no ttvn of the 
four M|M.KimtiiK ttsteil could bo i>roi»onncod 
ifbiitjeal Since the two remaining imtisted 
iniglit have eome out as identical with any 
one Ilf lilt SI this Sines conld not be rutcil 
«t all Its nadmgH bowevir are available 
for tilt eking rg^idnst those of Senes 1 iiiiil 

II for whifb flit same specimens were used, 
aiul 111 ihe MtHnitul table on imge they ar« 
iliHplayetl and UMeal for that puritoso 

In Sinis IV a vouiig lutly attendant was 
tin It agent The idtiitual himm imons wi rt 3 
4 Hial 5 It was diflieuit to ehneiNt between 
2 4 5 unil d on tbt basis of the readings 
obtainisl the most plausible siliction w*ems 
lti uivolws tin throwing out of the fourth 
spteimen on the groniid of the low rtudiug 
for rate dO TIio test then bi‘COiius a total 
fuilurt 

Of Serits V mnilo with Mr Lesrnrbouni 
as lengtnt im thrin of the N(>ocimi us Htjiuil 
out Hs ill any way probably identical and 
ntKinpting to force ii choice the phisltiHiis 
could n iicb no ngreemint us between tlie 
thru coinbinationH T45 2, 34 -14 d 

'I wo of tlnse coiiddiiatlons are wholly wnnu, 
and one partly wnfng the idintieul spt^ i 
irii ns Wire 1 3d ( ombint^tl with tin ob- 
vious failure of the test to maki a elear 
diNtJiietioii this set ms iff warrant tlie vir 
dii t of total failure for Strits V 

Senes \ I one of tin plivNuianN ns re 
agent isdnU faiilv Ktralt,lit to speoinaiiH 1 
2 r> iiH the tdtnriiiil oius Mndt with tin 
same HiMiimins as Sines V this is anollur 
total miss 

Of five tests four were complete failures 
and one u partial failure This is \epj 
much worst than om should scon witli out 
right t,ueHHjiig It would at t ni that tla 
mithtxl tmplojtKl was Mulbeitntly tliHcrnUtisi 
by these hiuliiigs hut if we arrange the 
returuM It little diffiniitly we must grunt 
that the {h rfornianee attained in these teats 
looks i M II wtirse 

In tsiniH I II and III etanbintsl, sit 
sets of nmiingH in all were maile uism 
s|Keiini ns of idt iitieui ni igin H(ritsl\ givi;s 
us time HUf-h reiidiiits and Serits \ and 
M togtther give uh six If there is any 
thing nr nil in the eleM.troiiie diagntmls the 
readings tuiglit to agree fairly wedt witJun 
ttiih tif tliest three sets It is putting it 
very mildly indceKl to suy that they fail 
wholly to do this 

Lor rate f»7 on the samples of the first 
day readings run from 4 to 44 , and they 
are quitt evenly distributwl through this an 
ttrvftl Tiny are so scattered that, it is ntle 
I veil to talk about averaging them iho aver 
age of 4 It 21 22 2.4 and 44 is quite "with 
out miithoinntical mgnihcance Similarly 
rate 55 niua the gamut from 0 through 4 to 
n weuiKl wo fuvy of a Hcientist in 

iinv field whatever w)io couldn’t determine 
the correct rending, in degrees or volta of 
lentimeters or grams e>r seconds or what 
\tMi will onj more accurately or consUtently 
than tills? What would wfi aay of him If, 

III rea|H)U 80 to a itrnlght yea and no propo- 
sition be gave us three yeane* and three 
noea ea them rates do when asked the aex 
of thin subject? What would we think of 
him if after this showing ho oontlnuHl to 
um with apparent confidence, the method 
by wbicli be bud roitched these extraordinary 
fiUflUlgN ^ 

Rate 55 for the alx roadlnga *>^ th\i^ 


day i» another particaUtly damning thm^ 
For that matter, rate 57 on thia day is 
must extraordinary exhibit, Jf offeretl m 
support of the technique under which tlie 
readinga arc miido throe anawars Mlightb 
abore 20, nnd three more alightly in excise 
of 30, are pretty crude. And what of nuu 
56 on Uio sccuiid day? or rate 00 for tins 
dny? or rutiw 42 and 00 for the finAi tlu) > 
lent the aiiawor pretty obvJous'' Fan \\« 
powlhly believe that tide tocbniqne ia nm 
thing more thou subconaciolnaly tHrct i 
guess 

Of course, if the olcctroiiiat ««re diagn(i‘( 
ing a patient from one of tlieae apectmen 
the chances of contamlnotlon ele ete cn 
would bo considerably greater thaa tn unr 
curefullv condiictoil teats, with tlwir einhu 
rate ntiml But Ju that case nothing wool, l 
bo Raid throwing qiioHtion npon the reaulu 
while in the present inRtanoe, the electroiii^t 
will protost and protest upon the grouBdu )tt 
dieated JuRt by way of letdng him htiM 
his way Jut h turn, then, to the reatlin^s 
for the tudividual samplea SsreJy ho nut 
not, without losing his face entirely, claim 
that two tests riiudo, in quick sueoLMsion 
upon the very same sample, may dherKt 
seriniisly and pro[>urly and without ein 
bnrraakineitt to the \brnins claims. 

t)n tho first day speeliuuu 1 gives reudin).,^ 
of 22 and 44 for rate 57 0 and 11 for raU 
55 0 and <1 for rate 58. Spcclmeus 1 and <l 
of tlie third day show un alarming vsiiation 
in rati 55 AiiMuig tho single imlated s[>eci 
mens tin re is tvun more of this sort of thing 
On tho first day, specimen 3 gives 4 and 
for rate 57 siieeimcn 4 givea 14 and 24 2 
iind 15, male and f« male for the same rates 
s]M>einien B gius five disrrepuneiefl that run 
nil the way fnon 200 to 1800 jier cent 
rimugh this might well set the climax, wo 
must still dirett the readers lye to the 
readings of Senes \ and VI, wdth 21 
inatchod ngniiiHt 32 and 34 2 agaJoKt II 1 
against 23, 7 egainat 3 — and all three of the 
hiiecimnis cHintradicting themselves ou rate 
40’ It would Cl rtrtinly K fair to remark 
that if these rates cornwiKirid to anything 
In the patholot,y or idiyiiulogy of the aub 
t from whom tJie blood wa* taken wc 
should harilly expi^t that two iDdividniils 
taken at rnniioin would exhibit such wide 
iliKcrepaiioies in gun rid iw do tbeae sjieel 
mens tftkin from the name iiersoii 

The showing would be far worse were it 
not for the objis tioniiblo lownuss of the 
iiadingK. Wire it pn'tiiidcd that they are 
at all minutely aixMirati this would nut be 
so bud lUudiugs of 0 and 1, of 1 and 2 
( tc eiiu Is eumpuri'ii easily enough if only 
wc know that 0 meniiN 0 nnd I means 1 ulid 
2 imauH 2 But whin it is undorskssl to 
lMf,in with that all that tin v of these readings 
ini nn is low tiny cannot bi inteJtig* nfly 
rtonimriil us me just whut a litth 

tinulu matU 111 ntionuUaing wilt do to 

diw'iMint this tncmivcnicnce 

W hf TO at h ast one of the readings for a 
givtn riiti ixciHdafi wi can mski Intelligent 

comparison ( onhtHng oursiKifi to nnd 
ings from the same single specimen tin re 
UP 20 siieh eoinpnriHotiH to be made from 
the up|s ndeil tables nnd of those only five 
show nnsoniible iigniment between figures 
whiih slioiild be idintnul the other 24 di 
verging if we ixrnnl i1k comparison to 
cover all KiiinpIcH from the samu subject tlie 
nniiiber of eompariNons which wc niuy make 
is increased to 72 and 18 of them are 
reasonably < lose, vrbib. the remaining 54 are 
in diwont Surely this is a moat diarepii 
table showing for a proceiiure which Is 
clalmod to lie from fiO to W> per cant right — 
wlun we un not watching and which is 
used by its supporb rs ns h basis for dis 
crrsliting the stundanl clinical diagnosis 
3 Tjc straight vc« and no proposition of 
rate 10 giv(H UH another drondful showing 
t oiifining our attention to individual sped 
mens fifteen linh iieiident comparlaons are 
possible and of thise five are in agreement 
and ten In dlsagn'i ment. If wa permit our 
selvea to eompsri distinct specimens from the 
same individual os well we get a total of 4t 
eoiripuriaonH, of which 17 oWk and 24 re 
fuse to check If frankiv guessing we ought 
to bo right on this 55-50 queotlou exactly 
half the time And here where we are 
allegwl to bo doing something better than 
guessing we must be right considerably moto 
than half the time — Instead of which wo nro 
wrong practically two thirds of tbe rim# 
Here, then Is a scientific teat of B. R A 
which cannot be repudiated withont aerioui 
oompricationa, dnee the doctors who oo) 
laborated with na in thia aeries of tsato are 
the sponsors of a well known and widely 
circulated report which oDdonss the baste 
claims of Dr Abrams. 
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Send for tb« MONARCH Lathe Catalog 
fully iUuitrated — every type Lathe up »o 
30 lachet twing Illunirated here ii the 
monarch Jr laithe —an accurate com 
pact (rouble proof Lathe for Invenlora Ex 
, nerimenterit Mechanlca and Auto Repair 
^ men Fully 

equipped — 
ftemi quick 


•270 


It inch twinl alM too at uithtly hiahsr price 

I THE MONARCH MACHINE TOOL CO 
, 430 Onk Str««4 Sldaar Ohio 


“WONDER” COLD PIPE, TUBING 
AND BAR BENPERS 

StMtkrtl «f liu World 

Hand and Motor 
Oporalad 


WtMtIlxnaU tn 
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lUa U H I at Off 
In 5fftfaporo f 

I StralUi Settlemrnin Ptirto Klc/) OinarlA throuxhmit 
ih« U S A —and nn •leamslnwi usinif witem oI the 
various ports ol die world UnliMtl Is IxinK sticcii^ 
Inllp lued hy llwm# who are micrcBied ■Iwaj-a li> tlie 
j |k;Ii»I < t lUdinUinlna hnit*4-lMa« uperatiiix condllions 
I ll we were not r sure that Uniiidl will cor 

I reel nndcslralilc Unkr Iced waltr «>ndili<»iis w« 
would not Mfter 1| ti tr WKiId we forward it throuih 
out tilt wurld ON A 1 PROVAU i*aoiphlet oti requesL 
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Pershing 

Hotel 

CHICAGO 

T his, the newen of ChicAgo i fine hotel* 
offer* a quality of accomnMKkiioni at 
rates ai low a* from %2 50 to IS 00 a day 
Each room ii larv airy ha* pnvate bath 
and w exqulfitely nmiih^ 

Get off the train at the 63rd Street or the 
Enf tewood Station and you are a few mm 
\Mt fiwn the Perdsing. The right place to 
■tay if you entar Cbcago via any one of over 
3Q railroada mofuding the Michtgan Central 
ilBrwb Central B<f 5 New Yoii Central 
Pemiylvmnia, or Rock bland. Near all 
CtdcaflD by mean* of boulevard motor 
ooadsea elated n tpr en vaina aur^oe can 
and auburhan craina 

For KeervadoM or fUdtr addreaa Harry E 
Rke, PNa Rice Heieb Corperaden. Cooage 
OwM Avenue and 64di Stieet Chka«o. 


The Blast Factory 

(Continutid from puge SH€) ^ 

to an oiorbead belt drlvp The vorioua dry ^ 
iuicrcdieuta — nitrate of amrnouiup nltmte of 
sotin ssihmI pulp cuniNtunh i\urv iiiit menl ^ 

oUalk nnd Rulfiip far ummonin dynHiidtc for s 

instiinoe — whieh lin\p bei n prmioiiNlv ^ 

sseighi^ out aiwl NrriH in'll together in the 
pruiMirtioUB cullml for by tin. formulu, lire ^ 

poured into the bowl and the whirls nn ly 

driven two or three turUH to level the heap IfN 
don n Then tht nltPOKlicenn is slowly run [v 
in through a nihln-r tube from the buggy 
and the inuehltieH are started A« thi ^\lle^lH ^ 

reioUe an inner nnd nn outer plow nttathed i ^ 
to oneli keeps tlirowiiig tlie powrUr from' \ 
thii hIiIi of tho ImjwI back under tin winds | 
m that it will be thoroughly nilAeil Tin ^ 

mixture much like hniwn Hiigar in uppoiir V 

iiuce, but fpeling n trifli nll> Is tin ftiiished 
dynamite nnd it is heini forth treated with ^ 

the respe* t due n Jilgh exphmiieY I'xerv 

< rumb thrown on tin floor by tin revoUmg ^ 

B ■ ' wheels is earr fully awLpt up list it be sti ppial 

I* * nn nnd rxplmli with Miiflieient viuliini to 

le Catalog t off Ihu whole mixing Here ns In tin v 
tibe up to nitPfltliig house (hi mnohini stima to domi ^ 

ere li the uate n'he nnii nio\i jihmit qnli th in tin ir V 

rate com rubber noleil sliui'ti silent as If listening fur ‘ 

ntors Ex ll'*' slightest irreguluritv in its motion rhi X 

o Repair stillnrRH nnd thr eure nnd pruislnn of tlnir 
en Fully moierneuts ns tiny t< ml the mnrhine mig i ^ 

juipped — k^stln^. ri rttunl nnd rreiiting a feeling almoKf ' ^ 

imi quick nllgious AVhni tin mixing liiw eontimiid 
chmttfa for u stated time hxi d by tin lalKiriitori 

sutaufcivde- f„p|, kuHl of dyiuwiiiti nnd ineiisiiretl bv iL, 

, a Miiinl glass tin niKi rs an stopin^d and th< V 

FAh ImT wtt dvnnmtti is hIiohIUhI out with wowlen ^ 

h«sck kf* hIiomN into wnishn boxes and suit to the ^ 

packnik ImuR* The proMss of mixing ^ 

h r ^rlce ntruikht dMiainit^s i« the Hunn n« that uwsi ^ 

« pr ce uniiuonla dytiainilLM tin cliffirenci b» liig 

lOL CO that tin forini r eontaln a larger pereenrnge W 

diiar Ohio (»f nitroglidrin and no nitiah of nmnionin Q 

— — J \t the cartriilg* pm king Innisi tin balk 

’ ' (Knamite nn ot« tin paiHrslnlls which litiM ^ 

TUBING been minle in tin siitll hoiisi and siirattil 
P witli hut imndhii to watirprimf tin in and v 

® a \ir\ ingi nioiiH mnohiiie pai ks tin ixplosiie fAj 

into the shelU Tli* dvimndti m iliimiaul ^ 

poratsfl on an inclined enini vor wlinh feeds it info A 

a hnppi r iit the top of tin ninchim while V 
iM iwrbTnd^ ^ t{i( pujn r kImIIm an fid antniiintn ulU into 
n ndiKing drum bi in ath the hop|H r \ 

"I'wS hntter\ of tamps oi>orated by a frietion V, 

dhilaMMCt. 'Itiir risi and fall in tie shells until the 
ItIVoM. im. iKiwdir iH pm kid to ii uniform denutv As T 

- smui as om row of inrtridkcs is pm kid full » V 

tin drum uiitomufionlh revolves briiiktng X 

L another row of emptv shills nmh r the >jj_ 

lamps while the open i nds of the filled id 

shells are foleli d eiver and fhi linished eart 
f ridges lire dropped intei a trough from whieli 

opernlor gathers them up to stand tluin ^ 
SiJ sticciwe- on (inl in crates O 

proe ( SSLS of mixing nnd packing gcla 
(d willTor dinaiiiiti differ somewhat from those ^ 

einpluvid for the ( vpe s whnii are of a granu A 
'oti*royu«L lar ceinsiRte ni V Tin ge latin mixing machiue ^ 

‘ eouRlKts of u bre>u/i Isiwl Khupeel Ulu uu y 

^ oval nnd siip)tljid with a hot water jmkit 

nnel with two piddhh eiperateil bv an ikilrli V 

ineiteer Tin ndrokivee rin is run Into (In 
IkiwI a small percmtnge of nitrated esdteui 
IK ndehd and the pnehlles are h( arte cl Tin l 

nilroklycenn is k^Iatnii»^id b\ the nitro \! 
ce llnleise’ nufi tliU giies the dviiamitc pits JiJ 

■■■ tn itv and vMtle r resisting imwer The drv 

~ lugre'dients Klmilur tn tlinae useil in t>tlu r V 

^ types nf ihliamite which hiivi bes n previ 

R niislv sieveel tocefiie r an next pound in ^ 

III ami the agitatinii in cuntimnsl until the mix 

^^^1 ture iMesuTus iinifortu mnl re en lies the proper 

ihgrec nf iplnstiiiti To eh ti rminr this iKiliit 'l\ 

demands the ninst Judgment for whih on ifi 

one hand the di gn e of gi latiniratloii direetlv C 

affi'Lts tin cfEiliniv of thr dynamite »>u the ^ 

utlnr Ncii nee has luier >(f liei n abb to 'W 

fix a time nnd tempera Hire for mixing whkli 
would vh Id n uniform product from different ^ 
Rne hotel* mixings Tlie gelatin foreman must decide ^ 

cknoni ai wlnii to stop the agitation according to the ^ 

00 » day look and finl of *111 dyuamlte 

ivBir hath Ju the gelatin packing Ijouhcr thi iilnntic ^ 

mass is fed into the lioppi r of tiu packing y 
or the mnchine and a nvoUing worm In tlio hopper 
few mm squeexes It out through multllde’' nipples into 0 

I place to I*"!" in shuttles on a turn ^ 

neofow © 

n Centrwl crates of cartridgeji from the cartridge ^ 

k Central packing housen arc trunaixirted to box pack ^ 

Near all hnvitWB am! dipped Into u vat of hot par [Jj 

ird rooior uffiuc The enrtridguR are then packed bv ^ 

iH^can band info wooden boxea — 25 or 60 poumla ^ 

net weight— which are either loaded at oiwm 
into freight cam op Rtorod in a mogaalm |a 
■ “ until needod for shipment ® 

*VSf**** Several carloada of dynAmlta are riiipped [Wv 

C**®***- from tbiA freat plant every day — aome 60 'SS 

I .L. , sal 000,000 ponnda annually It goeg into thu iS 

B. 9 trvnnrAVT OmPAirr «ad aboM adnarNasni km «wr «iidi>rM««Ma. 
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SHOWERS OF CINDERS, pounng from your chim- 
ney tops and scattered by the winds over the budd- 
ings and sidewalks around your plant do not foster 
friendly neighbors Your stacks may be breeding 
ill-feeling and damage suits. End this nuisance now 

The Sturtevant Cmdervane Fan wdl automatically 
separate and divert all cinders into a hopper, allow- 
ing only dust-free gases to leave the stack At the 
same time the fan produces an efficient induced 
draft that will improve combustion and increase the 
capacity of your boders, 

A Sturtevant engmeer will study the problems of 
your plant and furnish estimate, on request 

Bring Your Problem to Sturtevant 

B. F. STURTEVANT COMPANY 


Hyde Park, Mau 
Camden, N J 


I’lanfs locutcil at 
rrainingham Mass 
Berkeley Cal 


Sturtevant, WUc, 
Galt, Ont 


Sales EivfltiMTtng Oflicei 
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Every Executive 

Should Have This Book 


fn thiH booklet >ou ^^ill hnd ht Ipful 
6Uj(ji(et4tioud that Will aid in tlie sfdiition 
of mam of your irmniifactunnu probU nis 
1 lie booklet jfiveH t\picaL exampleH of 
how maniifatturers m wide U diHertnt 
linei havt lowered tlieir pruduelum cu^'ts, 
ckminutcd ex(t*is wt i^fbl and cxjuiisue 
inuchmintt op( niLions and lm\<. gained 
numerous otiu r advantajrf'*' bv replaiinji 
eastinjisand io^^lnl;^ with Stumpm^s — 
Preew d Metal jairls 

It maj Ih* that a cJosi r anabsis of \our 
product will ^how that Ji n dt \< Utpnuiil in 
presHid nudal f)f one or nton ot its ]>iirts will 
result m Ltonoinit'S that }(im uinhot nfftird 
to ignore 


■KNOWING HOW XlMCr ' tl I ' ’ ^ 


f/x 

I X 


The hti llltle*) of (kiir vhhI plant of in Httfn wlUl lU eoniplilt. 
innhunicnl r<ikill>inMil and iiKin than 1 9Mi workinin un at your dii 
poMil Ottr ntorr limn 41 rxiN rl^nt t in this K|HH;lHllyed work 

f ’fvcK HSHuriitii L that wi am wi l( (|untjH< il not only to juIvIhl you (nli I 
lirintty but hIho to < xoi nU pnunptly any order no matter how larwt 
or tiow intriitilf the tl may Im* 

Wr)t 0 /or booJkUf today 

Sent on roqm si 1(j all intcrealwl In lowerinif prrKlaction coats. Addn wi 

Geuder, Paeschke & Frey Co. 


1131 1731 St Paal Avenue 
MllwauM Wieronsln 
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PATENTS 

Trade-Marks Copyrights 
Designs 

76 Yean* Practice Before the Patent Office 

If you have an invcnlion which you contemplate patcntin<t, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us We have thoroughly experienced 
attorneys in our New York, Washington, Los Angeles. Chicago 
and San Francisco offices, with long experience in preparing and 
prosecuting both patent and trade-mark applications 

Prompt, Conacrtf/i/iouj and Efficient Service 

The SCIENTIFIC AMERICAN contains Patent Office 
Notes. Decisions and other matter of interest to inventors — and 
particulars of recently patented inventions 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 

MUNN & CO. 

PATENT ATTORNEYS 


Woolworth Building 
ScientifK American Budding • 
Tower Budding ... 
Hobart Budding 
Van Nuyt Budding • 


. . . NEW YORK 

. WASHINGTON, D.C 

■ . . CHICAGO, ILL. 

. SAN FRANCISCO, CAL. 

■ LOS ANGELES, CAL 


roioos to fumlili the energy for breaJdDK down 
ronl sad for getting nut the orea from wMch 
are deHvt^d iron uteel coiipnr, loRtl, xlnc 
gold alhor — all the metalu, into the qiiarHea 
wht^rt it in uued to blnnt Btone for flux In 
the oro furtin«'8, for grinding into cement 
and fur building roilruudu and hlghwayn and 
jettiPH and l^rcnkwatprti into great coiiHirno- 
tioii oiieraliuiiii wh^rc it In employed to dig 
rannlH, cxcuiuto foundation** for butMinga 
dn\p tuuneln through the aoltd rock and cut 
roudbedM along steep inountilinBidPH into 
the ctifoAir liiuda of the Kortiiweat and tho 
awuinpK uf the aouth ubere it blaats ditoht^ 
to drum tin land or elour it of itiimps mo 
that it Clin !>c put under cultiiution for ftJI 
thene indiiiitrlfM imd the commodltbu which 
they make posniblo are inHeparably linket] 
with the ronuufuLt\ire of dynumite 

Studying Fire Risk from Sample 
Fires 

(Continued from page SS8) 

Nothing c^pectiillv in w in this But It 
SeuioLd udMtinble to Htiidy what vsnu going 
on during the period uf mIow oiiiuhing It 
wuu uItJmntflv found that at tho ends and 
at (iriuiti abort diKtuncps from tht, ends mod 
cruti t( inptrutur* « brought about a eofti ntd 
— alinoMt a pliiAtJe — nmdition Afti r thii 
diHcoxerv efforta woni made to dexisi a pro 
teitixe cup for tho < ndn of wooilen eobimns 
This lies born earned ko fur tlmt a s/rns of 
tests bus risultMi m sho^Mng that u wnmien 
coluinti may bi so instnlled nu to tmUire the 
firo t( Ht for on< and one half bour^ instcnfl 
of tbirU miiuitiH In all luhck in this sprios 
the Column failed in the body )>ortinn and 
not at till ends 

It^\lll 1 m gutlicied perhaps from the fore 
going exiinipbs that tho micNtigutlons urr 
producing ii tu w fund of infnmmtion — use 
fill to insurance iompanies oumrs and 
builders 

hut nro < ailed ‘fire >vimlowN — tlist ia 
'win»Io>^M (upiibh of ithatuuding fire heat 
and water— cannot In the nntnrB of the cnsi 
be niinlo equal to InUi diLroes of (XpoBiire 
right must pass ihrouLh Iht glass — other 
wise tho %\lndow is no wunlow nt nil I'hls 
means also that mon or b ss heat will go 
tlironf,h TIuu the glass w.*ftcns nipl falls 
out «\en wired glas" h* mg subject to such 
failure JTowoier tin rr Is such a thing ns 
u fin V inflow capiihlt of affording u use 
fill amount of protection Rinh windows 
bttxo been de\(Iopcil it seems largely in 
consoqumce of experimeiitH mndo by nay of 
test Tiie window will be exposed Biiv to 
n muUiliide of gus burnerft Farlv in the 
test as th< wlrwi glass absorbs the great 
heat, then will be a series uf reports and 
a network of erncks will spread over tho 
window Tlio othontagp of the wiring bo 
comcB clear since the wires maintain the 
< racked glass for u pi riod tn one of the 
views IS shown a wdrod gloss window with 
metal frame which has undergone nearly 
one hour of exposure tn flames 

Criticisms of Our Article ^‘More 
Steam-Engrine Power With- 
out Steam” 

IN the March 1024, iwue of the Scientifio 
* American tlure appeared an article en 
tltlHl ‘Morn Steam Engine Power Without 
Steam ' w hich nttractiMl u good deal of at 
tention and we are sorry to state n good 
deni of entidsin From tlmo to time there 
appear certain substitutes for water and 
stonni for use in th» iisuul steam boiler and 
engine for whieh elnlmrnte claims arc made 
In tlds Imrtnnce, our CTiemienl Editor Mr 
Ismar Ginsberg was sent to Philudelpbln 
for the purpose of investiguting the latest of 
these steam substitutes Mr Ginsberg was 
highly Inipresswl with what he saw together 
witli tJjo data suppliw? him by the inventors. 
Once wo were convinced that the Inventors 
III this Inatatico were sincere and neemingly 
prnetical, wo opcncil our columns to n short 
dowrlptlon of what they had done Wo 
hsppiu to know tho composition of the secret 
liquid hut cannot mitko public mention of 
same for obvious reauonB 

Many have been the critidBras received 
with regard to this article ITowever that 
from the Bureau of Standanls which we 
quote below, is Bnfflcientlf repreeentatlve to 
serve the present purpose 

“It snomi appropriate that the Bureau 
should offer some comment as requested in 
I your letter of April 10th on tho article 
More Steam Power Without Steam ' sp 
pearing In the March, 1024 Issue of the 
RottNTino Amemoan, in view of the fact 
tlmt from the manner In whtdi tb# BtHrean 
is referred to in the artiele many reodeto 


wooUl infkr at leaat a tadt Mubiaainent nf ' 
the datma of the inventor and promotir 
Except for this fact the Bureau would huvr 
no occasion for official comment 

‘As far as the reference to the Bureau 
coDcemod it can bo said that the statemeiu 
that tests of the ‘mysteriotia liquid* had lx m 
made is entfroly incorrect The Bureau uu 
Mwers thousands of miscellaneous inquirt s 
laoh year, and it Is quite possible that sunn 
information drawn from available data, we 
funiisbe*! upon request 

In referLdce to the article in genem! 
and the claims act forth in it It may be said 
that Uju fact that liquids of low boiliii), 
point, such as the one which is the subject ei 
the article, develop considersblo pretisur 
when heated to moderate temperatures m n 
closed vessel, has frc<juiDtiy misled inventors 
into believing tlmt p<»wer could be doveloiuii 
more efficiently by the use of such llqnUK 
tJiait by the uive of steam It is, howevi r ^ 
a direct cotUMWiucnec of the second law oi 
thcrtiiodvnnmiei that efficiency in power pr » 
duction is proniot»1 by tlic use of high tetn 
p< rnture in Hit boiler, and consequent) v 
olh<r things btiiig equal the liquid wfaltli at 
a kitei) tfDip^rarurp bus the lower v/qinr 
presHiire will vicid the higher effiefi lu \ 
Tho development of ibo mercury tiirbim 
which IS montione*! Ju the article Invohts 
II practjcol applicutian of the facts atateil ^ 
above 

As for the evidence given Ju the artioli 
that tho new liquid prodticns power tnor* 
efficiently than steam the demoustration 
might easily de<eJ^e the uninformed but any 
one at nit familiar with p*)wer development 
would nt once recognise the numerous flaws 
in the domnnstration ’ 

Condensed Milk 

A bT important rcp4irt by L>r Savage and i 
Mr UiinvMiki on the manufacture con J 
dition bncUriology, and sfioiiing of commrr 
cinl sweetened anil unsweeU nwl condenscil 
milk liim been iHSucil by the Fowl Investign 
Uou Board (HntiNh) (Special Rep No 11) 

T he ihaiigos in the condition of the milk ub a 
result of itM LH»ncenl ration an profound and 
HTf not merely those caused by deprivation 
of water It Is for example a inuih wors< 
conductor of hi at thon u neon cent rated milk 
While Hpnring aerobic bacilli are present in , 
a considerable proportion of samples decom 
position and spoiling are nearly always due 
to ntm Bporing bacteria particularly certain 
mnroctarl which either survive tht pn 
limmarv pastennKutiou uf the raw milk in 
thi conr«i of inanufnoturo or after caunlnK 
are aiJmittflil to the tins through mJauP 
links The sources of bn* teriuJ contamination 
and multiplication are mainly from thn oriK 
inaJ milk from tin nir of the factory, uinl 
particularly from dirty pipes and apparatus 

The Sky by Day 

(Ponrinued from page iOt) 
of eternal cold This is the region In which 
shooting stars stage their displays 

But up in those regions where the last 
vefltlgcB uf the earth b almnsphere Is dying 
away and tliat infinitude of frigid emptinefle 
begins, there arc still other pbenomena to 
interest mankind At altitudes as high as 
five hundred miles ore the mighty aurora' 
□rai These restloss shifting curtains, 
streaks and banda are the electrical offsets of 
the heovonly stage, doubtless cbdimI by elec- 
trnna nf particles projected from the sun 
If so they are similar to vacuum tube phe- 
nomena Apparently they are related to the 
mm spots and to terrmtHal magnetism Th** 
magnlfl^t splendor of the aurora Is a fit 
dng enmng to the day. for the beauty and 
sclrntiflc Interest of the day-sky demondi a 
splendid benediction 

Tho stars como out, and we pick out 
Hnturn and Jupiter and others of our family * 
They are receiving light from our sun whl<* 
is far below the horiaon We turn tow«^^ 
Polaris and see in oiir Iraoglnatioii the oydt 
of the heavens We pick up our teleaoope 
and look At the other suns and see many 
stelliir bodies come into being which wen 
invisible to our unaided eyes We wonder 
bow many of these bodies still remain bebiml 
the veil as yet unpenetrated by the greatest 
Instruments. We wonder If spnoe is InfiniH 
and we form a conception of infinite space 
t wonder tf we do or if we can oonoeivt 
this Infinity 1 

We leave the qnwrtion undecided. We know 
at leant that another day U ooming and with 
It is another procession of sky interfiatb 
ever-changing and ever-interesting toll of 
nnanswered qpeetions but ekeh when an 
swerad revealing othere stiE nnanswered. 
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Flj^btiiig the Bed Bug 

(C(Hitin«ed from paoo S9i) 
wat«f, powder and liqaldB Bnt cleanlinets 
and chamloalfl are only partly efrp<*tive and 
a constant, weurlaotnn battle 
P«opla are now thinking ubout thia peat 
in A bljEBor way The bed bug U really a 
community problem Olven the neecasury 
public opinion tbere la little doubt tiiut 
communitiea would take ntepa to vanlah the 
bed bug from their border*, Juat «* coin 
mniilty pride haa >Hni*hed pe«t* like the oat 
tie tick. When public opinion grown up tn 
this problem, then the KHimtarlHn will begin 
axtermlnation in a large acale way with 
poison gHB and modern apparutu* for using it 
Hydrocyanic acid goH is the ultimate 
weapon Made by mixing the two deadly 
poison* cyanide of potHsainm and gulfurie 
add It la ao penetrating and deadly that the 
I>cpnrtinent of Health of New 1 ork City 
now probibita ita urn except under atri< t 
regulation* In the fumigation of hotni* 
hndnnk* premiaea and Mhips people are occa 
gionully klllfld nccidontally — occiipantH not 
known to be in tho Infested art ii or aome 
time* adjoining prtmiaea and even extormi 
natora caught off guard Tt i* ko quitk in 
Ita penetration and action that extort* ap 
plying It must wear ga* maak* It* danger 
Is Incroased by the fact that it hu* no 
odnr Lately, Waahlngton exi»enm«ntora 
have mixed ttar gas with hydrocyanic *o 
that It give* wuriiliig but even in thi* form 
It 1* extremely hosardou* 

Cnder the New York rtguiationa hvtlro 
cyanic can bo applied only by qualitied < x 
pert* approved b> the Hoard of Health iind 
a separate |»ermit mn*t be obtained in each 
case where it 1* to bo uaed Great tnre muHt 
be taken to boo that not only infected prem 
1 * 0 * nre vacant but in apartment building* 
the premise* above below and on each iiidc 
Warning sign* muat bo pe*kd at every eii 
trance and waicbnnn n<t well the latter re- 
maining until tiu work i* done 

Something like $8 000<KK) yearly m Mpent 
In New York (Mty alone to keep bftter-e!«H« 
apartment* and hmise* free of be<l bug* 
More than ont thouHiiiid profp'^Nioual cx 
terminator* are ut work all the time in 
moat caaea for property owners *lio engage 
them by the year Mhene\rr apartmtut* 
•re vacated the exkrminator treat* them 
and *hoiild the iient be brought in by new 
tenant* does hi* work again Yet (hMjtiU 
thl* cure in « few section* when nsidence 
property value* nre highest not oven those 
aeetions are permanently rid of the j^'at 
because it 1* conaUntly being brought in 
from other soctiona. A novel fact about thi 
Industry Is that ppofeMslonal exterminator* 
do a good deal of charity work like phyri 
dans — Mr Sametb s otganiEOtlon has under 
taken gratis to keep seieral day nuraerie* 
free of insect pest* to which they are pecu 
Harly snsceptible 

The bed bug ho* a money value of a nega 
dve kind It 1* economical not to have him 
around For In property free of thi* peat, 
the outlay for repairing, repapcrlng repaint 
Ing and renovating is generally redueed The 
architect nowadays gives serious thought to 
economy of operation in his building whether 
It be an office structure a great hot^l an 
apartment hou*e or reRidence Tlio profes 
sional exterminator advises the architect to 
take the bed bug into account when plan 
nine aparttneiitfl and homes eUuiinatlng 
©very posBibie refuge and breeding piaffe in 
walls, molding wainscoting closet* plumb- 
ing and the like and al*o providing a steel 
or concrete chamber on the roof of every 
apartment house and hotel, fire proof and 
air-proof, a death charober to which betiding 
furniture, luggage or anything elwi can be 
token for treatment with hydrm-ynnic gas 
without disturbing occupants 

Vermin are often the first tinant* of n 
new building The tearing down of the old 
building on the site displace* rat* and mice 
wdw seek homes in the new building a* aoon ! 
Oi they can establish tbemaclv^ Insert* of j 
vsrtous kinds, Including the bed bug arc | 
brought In with building material* from tht 
mlUa and warehouses Workmen likewise 
bring In pest* On this account tho present 
day exterminator tukoa contract* for his 
■ervlcei while the building la being erected 
making inspection before the floors are laid 
and aftar they aye down when the plastering 
it done and at other stage* of the work. 

**A real beginning In tbe oxterrainatlon of 
the bed bug and other household pesta will 
be mode when comrannitios pas* ordinances 
oompelllng It.” says Mr Sametb More 
than once public opinion has been brought to 
the point where the people of a oommanity 
have eeea the iriadoro of tadding this prob- 
km in a big way, bat In praotlcaUy every 


COM the attack was made by appropriating ' 
public money for an aducHtional “dnvo ’ j 
with thi outcome that funds warn wustoil 
Komo being spent for extermination work 
along ineffective lines An extermination 
oniinance would compel all pro|M rty ownera 
to bear the expuim of eradU ntlon 1 hev ! 
would thus have reason to anaki sure that 
tliej gtit \ aluL for thnr nnmev an<l BoiirceR 
of rmiifection biing donned up thorn would 
be permuiient benefit* Along with such nn 
ordinance Mhoiild go noine systt in for exam 
iidng and licensing txh rminator* instead of 
Nimply hampering them with regulntiona tfinl 
increiHO tlio coNt of doing tin work iiud put 
it Iwyoud tho reach of many housiiiohkrs 
and pniptrty owners 

Many wuyn ha^e been duv(ik4l for flghtiiie 
nits ranging from oatLhln^ them alive with 
the Hid of ftm tK, UN the old fanhioned rut 
CQtdier does, to tin upHetfing of mix bulauei 
a mtfhoii by whidi tin Hidmnl* are caught 
aiiM the female* kiltoil and th* male tiirn<d 
loose to fight each othi r and ridiiei breeding 
Poisons, trap* electrocuting device* and 
even fly poi* r ' flint catcliBs rftU with bird 
lime an lii unc Mr Sametli declares that 
thiy art all with one shorti-oming^ 

that tin y w Idoni dpHtniv ruts and mice ns 
fn«t as they can bn ed The latt*st weapon 
IS bu< torial Pastiur isolated the germ of a 
disease fatal to rrHient* but harmloSR to 
other animals and human bi inga Thia was 
used with some sucers* being spread bv 
bait* that comraunnuti thi disease to the 
nils who ate them tin y in turn infoctiug 
other* Hacteria gem rally require somethlnj, 
upproKininting blood hrataratiirc to thrive 
A* originally usnl on bait* they lost their 
virnbnoi bring affiM ted bv lower tempnra 
tan* and ntmoH[ihi nc condition* Mr 
Sametli ban dci i«e<I n new pr(n*4ffkiro hi 
whirii tin bacteria art kept vigorous at the 
prnp( r cultural timpcratiin and Injf'Cted 
Into Hit rats which an tlirn tiirmd liKise 
ifUKalutcd In thi* pay the uriimnls are 
carrn r* of th( di«eHM< iii it* most viniUnt 
form so that mn Juiiidrt*<l ninl fifty Infct bil 
rats turntd loose ut ntrategical iKilnts in a 
l«ri,c railway tirmlnn) whin rat damag# 
arnounttHl tu $JOOOO a vuir n *ulte«| In re 
during the damug« to |5 a y«nr ami tin 
picking up of more than four thoiisnnd dtaul 
ratw (Mcr a fiu immthv piriod Mong with 
th» rat* a plngiu of fli as disappeared for 
the fir a in most of our large titles is almost 
invariably n warning that rut* arc growing 
beyond liound* When hoth rat* and flea* 
were gone, thtre was a brief plague of mice 
which arc gem rally kept down by ruts uid 
increase when tht latter disappear In com 
pa nson wltli a rat plague however, mlcr 
bring no great difficulfle* to tbe extermi 
uator They are eradlc4itrd by innoculntiou 

The Story of Steel — VI 

(Coatmuid from page Ifffl) 
started by the ore reactions The heat la ' 
then wnrkwl until tho larbon in the bath 
is approximately that required in finished 
steel T< St* are taken of the beat and 
broken, the fracture 1* oxamlnod and export 
raelters road tho carbon 

\V hen the heat is cuiisidercHi ready a steel 
bur is thrust through the hole In one of the 
doors and the retaining plug in tJie rear of 
the tiirnacQ 1* knockml out allowing the 
steel to run through n trough Into a ladle , 
which has already been heated by gns to dry ' 
out nil moisture In the lining 'JTie steel 
is then purified by the addition of certain 
dcoxidiaers such as ferro silicon and man 
guiiose the greater part of tho muuganesf' | 
riniaining in the steel in order to meet tin 
d«8inHi specifications The necosaury carbon 
is added either in the form of finely grunn 
latcd coal or of moltiti splogeleisen — a high 
manganese iron containing nufllcient carbon 1 
and manganese to give the dc«ire<l retuilts 
ITie sing being lighter than the steel floats 
on the surface and mucli of the slug run* 
over tho side of the ladle Into pita or boxes 
kept for that purpose 

At a nignal from the inciter a mnsrive 
( rnne, electrically operatnd Is moved In 
front of the furnace, drops Its arms under 
the lugs of the ladle lifts it and enrries tho 
muss of molten steel weighing often as much 
as 100 tons to the pouring platform where 
the retaining ping nr stopper In Hfteil up and 
the steel through this aperture in the hot 
tom of tho ladle, pour* into cast iron Ingot 
molds, theac ingots varying In aixe and 
weight, according to the product into which 
they arc to be rolled Iq^ ru average sisc 
heat of 60 to 75 tons, the ingots will wolgh j 
approximately three and one half tons eath 
and be about 20 inches by 23 Inches at the 
bottom 6 feet or aligbtiy more in length 
: and allgbtlj tapering towards the top. 
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California roHof map *804 

Crand Canyon Running *226 

Pule? Dora land Hl near the 164 

CEOl OGY 

Earthquake Cbubob of *374 

Earthquake lAnarma of *160 

Fishca and ml pools. Little 244 

Heat of the earth *0S 

Oil a mineral? Is Z80 

Fetnleum Origin of 403 

PrrhistoiUr flora New Ideas of*403 
Teapot Dome *224 


H 

HARBOR 

Channaln, Keeping open our *140 
HEAT AND HEAIINC 

Ammeter for hsmt *366 

Bleririo heater *114 


Hot watur syaiem Portable *182 
Htcam heat without radintor 408 
Steam radiators Incn. axing 


cMltlcncy of 37 

HOUSLHOIJy APPUANLES AND 
1 URNISH1NG8. 

Bath and kitchen in one *26B 
Bath spray *386 

Roans Cutting and stringing *408 
button poliahing guard 408 

Cako-sheii pan 181 

Chain bolt and alarm *267 

Chair cushion *276 

(. omh t loaner * 1 1 1 

Corn popper Rotary *112 

Drying trw 408 

Egg (topa rater *276 

Faucet motor *17 

Fish taaicr *U3 

Krcnth fried-potato cutter *11. 
Friction s«al for fruit jar* *89 

Hash cutter and bowl *407 

Hook Tho vacuum *335 

Iron sturen heat in soapstone *268 
Koyhnta Self finding *39 

Knife and latoh-kcy In om. *181 
Knife sharpent-r •408 

Isiundry ill oloaet *,.54 

Nursing botUa practice Better *175 
Padlock Keyh*** *406 

ladlcjck Difforent *408 

Inarhi-s, Machine for pitting *88 

Pepi r and salt shakir *184 

Picfl No more Julccl(*ss *40 

Rirt^iooklng ball •118 

Roiling pin KefrlgerBtid *111 
Baudiist-cakL kindling *107 

Sruli massage butUc *111 

Scrubbing pail *111. 

S xiji viaUr plant In the honu 181 
Soft drink* while you wnit *46 1 
Steel wire brooms 182 

Stoning chcrrlc* by machine *46b 
Strainer *11- 

Suit ( HBc More room in the *(HI 
Tabli slKer Rack for 40u 


Tonster 2611 

lollel bowl Ventilated 4(J8 

Vacuum cleaner baby giant *2f>8 
V«-g« table cnitlor *111 

Vegetable washer *111 

Washer for any tub Electric *334 
Waithiiig machine *265 

Wh«tl chair from any rocker *87 
Wlndfw guard. Disappearing *184 
Wringer Safety *263 


I 


rDF\S Sehtme to salvage 
1NDU81HV AND TKADF 

880 

Accidi nt pievention 

DiguHl S A Industrial 

•102 

52 122 18b 340 

414 

Eit5\aior inti rkicks 

*404 

1 ishLmmfi Noioxslty und 

•in) 

Cold l«af IS made How 

214 

( 1 oct ry on whe« Is 

IndiotDml mgi-H 

♦818 

C6 122 100 27^ 314 

42r 

T anU rn Ihruwnlnr siwnol 

•11 

Light Industrial 

01 

I lo-plab ihartJj 

*t«2 

SnltLy goggles 04rmhlnwi with 

apt etnc les 

•255 

Snf<ly Muwum 

•401 

Sh*K Safety llrst indiiHtrlal 

•2f3 

SIhU New nays Ij 11 m» 
Stimebes out of IndiiKiry Tak 

H ) 

ing (lie 


Sngar-bkwer ft I runnery 

176 

Tntyelis in fattoi v 

INSI rr^ 

*176 

Bedbuk Fitflfting tba 

•10» 

S< nst n of 

20r 

Earthworms I arn How 

2 5 


JnscitN IJncumm m view* of 
« »inm u *170 

Mo (|uiU» Buppresglun 338 

Moth ( heckmnting the ♦„48 

Mnlh* nnd their control 800 

INVFNUDN AND lAlENFS 

Crimlniil a* Invwnlor *370 

Fiatidn Itin nlined at patent 295 
TnvtrittoDR new and Interesting 

•3" m *181 *253 ’SIS *406 
liivintlons Recently patented 

♦47 *116 *181 ♦Eel 411 


Prut V dull? 1 fttent Oflice 228 

J* 

I ANCtJ \( E 

Auxiliary language 88 

T remc. nnous I 168 

Words Mont used 231 

I IGHT AND CDl DR 

Color In nature 300 

Industrial lighting Batter *91 

Seeing For faster *328 

LOCK Rumanco of the *78 


M 

MACHINERY AND POWER 

b( Her with 1 200-pounU steam 
preaim re JI2 

Engine that Is difforrnt •SOS 

Meehanioal engineering note* 

12« 846 428 
Mercury vapor Power from *80 
Pulley power Saving 830 

Steam engine without Binun •168 
Two-fluid engine The 84 

Water turbine Speeding *327 
MACIRNFS AND MACHINE 
TOOLS 

Angie machine *39 

Angle tool •114 

Bench-lathe, Portable electric *118 
Casting sranU parta by ma 
rhinc **58 

Crane scale 6-ton 111 

Gaging on the Ay *S67 

Caging while grinding *407 


Luirs tnachine for testing 181 

Hand shaper Elertrle ‘SJe 

Hoist Alr^motor *838 

Mioromiter fur declmala and 
64lhs *260 

Mloiroecope for shop use •SOS 

Mierumeter Four foot *188 

Pipe threader *257 

Riveting hammer *388 

Woodworker* machine *386 

MACHINES F'OR SPECIAL PUK 
POSLa 

Lenlrlfugal extractor *836 

Cutting gtass with machine *184 
Ice Sawing *834 

Shan>enlng I (WK> chisels a d«y*327 
Shoes shmed for one cent *80 

Wlro-tylng machine *407 

MFDUTNF AND SURGERY 
Abrams investigation Our 

•18 87. *169 *240 •318 *883 
Anesthesfa New technique of ♦83 
Lluotrloltv Curative powers of 3 1 
Inner body l*huiogniphs of the 376 
MERCHANT MARINE PLEA 
SirUB BOATS ETC 
Merchant marine Hoover on 84 

Merchant marine Hope for Uk^ 16h 
I inors g7*DwtJ] *104 

Propetler Shrouding the *227 
Turbo-elect rlc drive *889 

Water jet propulsion *249 

MFTATS METALLURGY 

Blast furnaces *234 

Cast iron into steel Changing 334 
HagniUc analysis of steel *816 
MIssabe mines *100 

Molybdenum *167 

NuU'S 78 1^8 1U« 348 118 

Ore ships of tht Gi(*at I-akcn *3 02 
Steul industry ( rowth of *6 28 

MUvl melt from the Inside’ *247 
SUel Story of 

*28 *109 *182 *234 *810 ‘aon 
Measuring. Xlfi 

Stresses, VIhubI nbwrvntion of*323 
Trnnspnrrni mitaU 18t 

Vu|>urls(>d metal 333 

MErhOKOLOGY 

(IrII lightning 212 

Fug alarm operated by a ha|r *257 
Fugs, London 94 

Hare and mist 33 

Sky b> day *4(12 

Snowfall derreasing 1# 401 

Snowslldes *494 

MINFM AND MINING Slu also 
1ILL8 MtTXIn 

Cold mine Submarine 174 

Mine lirts 172 

Mining notaa 6U, 120 190 360 420 
MOTION PR CURES 

Duiihting Arid of vLsIun *105 

Clans globe Motion anulyals of 
bnwkjng *308 

Mayflower of Bti-el Movie * U i 

Rapid motion analysis *106 

Sirreoptlpon film machine *2r»r 

Ihicf of Fingdud produetion *160 

MOTORCYCLES AND MOTOR 
BOATS 

Muti nyrle All wealher *383 

MUSK and instruments 

Paring needle without leniov 
Ing M31 

Thonograph Deaf iimn b *406 

1 iano kt yboard obnolete i Ib the *J7 

N 

NAVAF affairs See nlso ord- 

NAM.3( AND AltMUlt 

AirplitiiL*-liaLtle»hll rontrovomy 380 
Bombing thu Uattlowhip *.5.. 

Cfdoradj *320 

Hydrographic olhce 86 

life on boHid C »Iorndo *30 

1 oat tr*>Hty at an i ing *120 

Torpedo attack by aiivlane *389 

NOTES Mian llnncous 

62 136 189 2G9 U7 416 


OFFKE APPLIANCES AND 
FLTRNISHINCS 

Bruoh for typuwiiter *264 

Envelopes m laU nlng *JR 

Fountain pen I uldlc *336 

1 en nnd pencil in one 38 

Ruling i>eti lubular *181 

S4'ttl Vest pocket *181 

01 D times Ihe good 308 

oni)NAN( E AND ARMOR 

Gun cataBtrophea *164 

Machino-gtinnlng auto bandit* *261 
Rifle bulleL Wandering 269 

Throe gun* for price of one *40 


P4INT pot hangers *86 *175 *258 

PAPFR AND PULP 

Paper Making v *241 

Paper Testing quality of 263 

PATENTS See iNvKNTiONa 

Pearls Natural and culture 330 

PFN The mlaohlevoua 808 

PITONOTRAPH Sen MIIMC 
PHOTOGRAPHY 

Enlarger Automatic *884 

Flashlight gun *408 

Photo-aeulntnre *108 

PLANTS AJiD PLANT BIOL- 
OGY Sea aUo AnaiouLTtiMS 
Arboretum Arnold *102 

Banyan traa *403 

Cactus Giant *4i>A 

Fkvwcr* that dislilre music 840 

Grafting cotton on mulbarry 118 

t Ichent 99 

Nsrvas of plants 867 

Photographs of mlerooeopto 
planta. Color 467 

Tnifflw and truflla hunters •812 


PRINTING ARTS 

Ruled Jobs, Now way of Mt- 

psychi5 investigation **** 

Advontun* at home 20 

Inveatlgallon advance^ Our *66 

Investigation to data Our 866 

Telepathy and radio 166 

Telepathy Experlmontal *804 

Thirty Tears of Psychic Re- 
search 160 

PSYCHOLOGY 

Auditory masking of pure 
tonsi 406 

behavior and reflexes. Human. 110 
Chemical Bcns> 177 

Culor Payahoiogy of *108 

Psychology and criminal ra^>aa 
slblllty 809 

Seeing Fur faster *386 

Sense of time 622 

Vision and mental potrem 826 

PirUi iC ooltSLlence 286 

1 LTMP Novel *316 


RADIO 

Bruaikaating in 19i.4 *301 *302 

Condition* of recojition 167 

Headphunea Four-pole *US 

Mustum Unii|uc radio 177 

NoUhi 62 136 204 284 3fi6 480 
Trmnslndurtor *111 

War department radio net 406 
RAILROADS 

Car-pump Rotary *320 

Chllos railways Electrifying *84 
Corkscrew railway *B8 

Dining car profits 10T 

Driving loQomutlves with a 
charge n( stram *63 

Looomotive uf the future •)S6 
Monorail *240 

Moving platform rapid transit *28 

Nnics 67 363 

Pullman-car hammock Exit 
tho *95 

Scrap Saving dollars by salv 
ing *242 

Steel wheels *86 

TTes of conorot* {n India *387 

Window opener *407 

Wooden rail* *287 

RIVERS AND CANALS 

Canal put use Old 895 

Diesel driven motor fci ry 111 

Panama Canal sulllriial 308 

Panama flood tf80 

ROADS AND STREETS 

Aeuident data Gathering *312 
1 cnoc you can t drive through *408 
Getting together on the tralHc 
problom 384 

Ijiw va 48 One M 

Road center White band on *406 
Ruuds from cluvei and suvi 
dust 1 1 4 

Seale* Oregon road *895 

Slug eoncrcl(c' road* 248 

Ti-udlc and the law *18 

Twin trails highway *93 

Untangling mir auUjcnobilo Uwb*2J2 
KOI L 

CUvmp for wirn rope Safety *88 

Splict for wir*. rope *885 

WiiB rupe Testing *106 

RUBBER in water Disptrsing 406 


S( IFNt E 

British AaaoclatJnn *66 

India Scienie in 175 

Magnetic auaceplibillty of gases 334 
Matbeiuatics Unity of 84 

Note* 208 

RLiallvlly and mndirn nhysioa 170 
SMOKING APPriANCES 

Cigar-box humidifier *£64 

( iaar Unbreakable 2S7 


TEI E4 RAPH AND TELEPHONE 

Sllwirer for navy WK 88 

PEXTII FS 

Blanket* Science and *36 

Loom In hand satchel *408 

JUEAILR THE 

Mlmcio pruducUon *228 

Scenery on buiMiiig block 
principle *96 

Theater without a atage *228 

TIME AND TIMEPIECES 

Clock that does not tick *171 

Watch apringa break Why 107 

TOOLS (HAND) 

Hack itaw blade that improves 
with age *105 

Lawnmower Self sharpening *886 

Rose shram *114 

Soldering iron for small job* *182 

Snider-pot. Thermoidatic *112 

Wrench, Automatic *111 

Wrenches of chromic vanadium 
■tccl 181 

TRAFFIC See jmmm aw araDTi 


WATER POWER AND SUPPLY 

Arkanaaa water power *174 

Buavera aid Irrigation When *761 
Cunereto flume *848 

Flood Next great *246 

Kydmelertrle giant *164 

IrrlMUon In Hawaii *621 

Rail cfir uaad In building dam 69 
Water pumps Itself. Wftere 127 
WEIGHTS AND MEASURES, 

Ruoelan metrlo rule 171 

X-RAYS * 

SeaUartne by hydrogen 406 

EiecUon of pboto-eleeiroiu by 46S 





Seven Fordsons 
Save $29,578 Annually 


In every business where hauling or delivery of 
matenals is a factor, the Fordson tractor pro- 
vides an ideal heavy duty haulage unit 

One of the best examples of Fordson Economy 
IS found in the experience of Julius Seidel 
Lumber Company of St Louis, one of the 
largest wholesale and retail lumber companies 
in the Mississippi Valley 

A fleet of seven Fordsons replaced twenty 
teams of mules and one 3Vi-ton truck for yard 
work and local deliveries This arrangement 
represents a reduebon of $9,000 in equipment , 
eliminating fourteen drivers saves $20,384 
yearly, while the difference in operating and 
maintenance expense amounts to $9,194 


Not knowing a test was being made, a driver 
with a Fordson and trailer hauling 6,000 feet of 
lumber on a one per cent up grade, including 
five slow-ups for traffic, averaged 11 miles an 
hour and returned over the same route with 
two slow-ups at sixteen miles an hour 

The total operating cost of the Fordson, includ- 
ing driver’s wages, averages $7 39 a day Con- 
sidering that one Fordson costs but one-third 
the pnee of a two-ton truck, and can haul more 
than a seven-ton truck, the Fordson owner is 
combining economy with the highest type of 
heavy haulage efficiency 

Perhaps you too can increase the margin of 
your profits by reducing your haulage costs 
with a Fordson 


Anu Authorized Ford Dealer has facts and figures that will 
show you how you can profitably Fordize your business 

Fordson Tractor $420 F. O. B, Detroit 



CAKS • TRUCKS • TRACTORS 



Fowl MoTOi Co k«a <ntr In witfc IHrm plraar mrntton HtUNTiiir Amhihan 


Frintwl In th* UnM State*, hf Ajtmgw H KSLumo Oo 






MICARTA fbr GEARS 


L RCO U «. PAT OFF 1 


is Quiet 

Strong 

Durable 


and Light 


M ICARTA is the material of endless possibili- 
ties It has a great many unusual properties 
Pratically every manufacturer can use it in his 
plant or in his product to supplant Other materials 
less satisfactory 

For gears particularly it is giving service of 
tremendous value It succeeds in quieting noise, 
reducmg wear and mtroducing economies that 
materially improve working conditions and lower 
production costs 

Micarta machmes, dnlls and taps easily, is a non- 
conductor of electricity, takes a high polish, and can 
be manufactured in any special shape. Insoluble 
m all ordinary solvents 
May we quote you prices ? 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 

O^ccs in all Princii>al Cities Rct}rese«i(ati«*€i Everywhere 









